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PREFACE  TO  THE  THIRD  EDITION. 


The  publication  of  the  United  States  Pharmacopoeia  (seventh  de- 
cennial revision)  in  1893  furnishes  the  raison  d'Mre  for  a  new  edition 
of  the  "  Practice  of  Pharmacy,"  the  sweeping  changes  which  have 
been  made  in  the  Pharmacopoeia,  and  notably  the  acceptance  of  the 
Metric  system  of  weights  and  measures,  having  caused  a  revolution  in 
pharmaceutical  practice. 

The  addition  of  many  new  remedies  and  the  alterations  in  chemical 
and  botanical  nomenclature  in  the  Pharmacopoeia  liave  added  greatly 
to  the  labor  of  preparing  the  manuscript  of  the  present  work  ;  aud, 
since  it  aims  to  present  those  facts  which  shall  be  of  the  greatest  useful- 
ness to  the  pharmacist  and  student  in  such  a  manner  as  to  command 
attention,  without  being  so  brief  as  to  fail  in  its  mission,  an  increase 
in  the  size  of  the  book  was  inevitable. 

The  features  in  the  former  edition  which  seemed  to  give  greatest 
satisfaction  to  its  readers  have  been  retained ;  and  among  the  new  ones 
may  be  mentioned  the  "Glossary"  at  the  end  of  the  formulary,  con- 
taining short  definitions  of  uncommon  terms  which  the  pharmacist  is 
liable  to  be  suddenly  called  upon  to  interpret. 

The  working  formulas  are  constructed  with  especial  regard  to  the 
avoidance  of  errors  in  their  use,  the  proportions  of  the  various  ingre- 
dients being  arranged  to  suit  the  needs  of  every-day  workers  who 
use  the  "  Practice  of  Pharmacy"  as  a  hand-book. 

The  index,  which  has  been  amplified,  has  been  prepared  by  Alfred 
B.  Taylor,  A.M.,  a   comprehensive   table  of  metric  and    old    form 
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equivalents  has  been  added,  and   the   feature  of  indicating  working 
formulas  by  heavy-faced  type  has  been  retained. 

In  conclusion,  the  author  desires  to  express  his  thanks  to  his  many 
professional  friends  for  the  words  of  encouragement  with  which  they 
have  favored  him ;  while  to  the  pharmaceutical  students,  who  mainly 
use  the  work  as  their  guide,  he  trusts  that  the  third  edition  will  prove 
as  welcome  as  its  predecessor,  and  be  a  valuable  aid  in  leading  them 
to  success  and  prosperity. 

J.  P.  R. 

Philadelphia,  August,  1894. 


PREFACE  TO  THE  FIRST  EDITION. 


The  rapid  and  substantial  progress  made  in  Pharmacy  within  the 
last  decade  has  created  a  necessity  for  a  work  treating  of  the  improved 
apparatus,  the  revised  processes,  and  the  recently  introduced  prepara- 
tions of  the  age. 

The  vast  advances  made  in  theoretical  and  applied  chemistry  and 
physics  have  had  much  to  do  with  the  development  of  pharmaceutical 
science,  and  these  have  been  reflected  in  all  the  revised  editions  of  the 
Pharmacopoeias  which  have  been  recently  published.  When  the  author 
was  elected  in  1874  to  the  chair  of  Theory  and  Practice  of  Pharmacy 
in  the  Philadelphia  College  of  Pharmacy,  the  outlines  of  study  which 
had  been  so  carefully  prepared  for  the  classes  by  his  eminent  prede- 
cessors. Professor  William  Procter,  Jr.,  and  Professor  Edward  Parrish, 
were  found  to  be  not  strictly  in  accord,  either  in  their  arrangement 
of  the  subjects  or  in  their  method  of  treatment.  Desiring  to  preserve 
the  distinctive  characteristics  of  each,  an  effort  was  at  once  made  to 
frame  a  system  which  should  embody  their  valuable  features,  embrace 
new  subjects,  and  still  retain  that  harmony  of  plan  and  proper  sequence 
which  are  absolutely  essential  to  the  success  of  any  system. 

The  strictly  alphabetical  classification  of  subjects  which  is  now  uni- 
versally adopted  by  Pharmacopoeias  and  Dispensatories,  although  admi- 
rable in  v/orks  of  reference,  presents  an  effectual  stumbling-block  to  the 
acquisition  of  pharmaceutical  knowledge  through  systematic  study  :  the 
vast  accumulation  of  facts  collected  under  each  head  being  arranged  lexi- 
cally, they  necessarily  have  no  connection  with  one  another,  and  thus  the 
saving  of  labor  effected  by  considering  similar  groups  together,  and  the 
value  of  the  association  of  kindred  subjects,  are  lost  to  the  student.  In 
the  method  of  grouping  the  subjects  which  is  herein  adopted,  the  con- 
stant aim  has  been  to  arrange  the  latter  in  such  a  manner  that  the  reader 
shall  be  gradually  led  from  the  consideration  of  elementary  subjects  to 
those  which  involve  more  advanced  knowledge,  whilst  the  groups  them- 
selves are  so  placed  as  to  follow  one  another  in  a  natural  sequence. 

The  work  is  divided  into  six  parts.  Part  I.  is  devoted  to  detailed 
descriptions  of  apparatus  and  definitions  and  comments  on  general  phar- 
maceutical processes. 

The  Officinal  Preparations  alone  are  considered  in  Part  II.  Due 
weight  and  prominence  are  thus  given  to  the  Pharmacopoeia,  the  Na- 
tional authority,  which  is  now  so  thoroughly  recognized. 
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In  order  to  suit  the  convenience  of  pharmacists  who  prefer  to  weigh 
solids  and  measure  liquids,  the  officinal  formulas  are  expressed,  in  addi- 
tion to  parts  by  weight,  in  avoirdupois  weight  and  apothecaries^  measure. 
These  equivalents  are  printed  in  bold  type,  near  the  margin,  and  arranged 
so  as  to  fit  them  for  quick  and  accurate  reference. 

Part  III.  treats  of  Inorganic  Chemical  Substances.  Precedence  is  of 
course  given  to  officinal  preparations  in  these.  The  descriptions,  solu- 
bilities, and  tests  for  identity  and  impurities  of  each  substance  are  sys- 
tematically tabulated  under  its  proper  title.  It  is  confidently  believed 
that  by  this  method  of  arrangement  the  valuable  descriptive  features  of 
the  Pharmacopoeia  will  be  more  prominently  developed,  ready  reference 
facilitated,  and  close  study  of  the  details  rendered  easy.  Each  chemical 
operation  is  accompanied  by  equations,  whilst  the  reaction  is,  in  addition, 
explained  in  words. 

The  Carbon  Compounds,  or  Organic  Chemical  Substances,  are  con- 
sidered in  Part  IV.  These  are  naturally  grouped  according  to  the  phys- 
ical and  medical  properties  of  their  principal  constituents,  beginning 
with  simple  bodies  like  cellulin,  gum,  etc.,  and  progressing  to  the  most 
highly  organized  alkaloids,  etc. 

Part  V.  is  devoted  to  Extemporaneous  Pharmacy.  Care  has  been 
taken  to  treat  of  the  practice  which  would  be  best  adapted  for  the  needs 
of  the  many  pharmacists  who  conduct  operations  upon  a  moderate  scale, 
rather  than  for  those  of  the  few  who  manage  very  large  establishments. 
In  this,  as  well  as  in  other  parts  of  the  work,  operations  are  illustrated 
which  are  conducted  by  manufacturing  pharmacists. 

Part  VI.  contains  a  Formulary  of  Pharmaceutical  Preparations 
which  have  not  been  recognized  by  the  Pharmacopoeia.  The  recipes 
selected  are  chiefly  those  which  have  been  heretofore  rather  difficult  of 
access  to  most  pharmacists,  yet  such  as  are  likely  to  be  in  request.  Many 
private  formulas  are  embraced  in  the  collection ;  and  such  of  the  prep- 
arations of  the  old  Pharmacopoeias  as  have  not  been  included  in  the  new 
edition,  but  are  still  in  use,  have  been  inserted. 

In  conclusion,  the  author  ventures  to  express  the  hope  that  the  work 
will  prove  an  efficient  help  to  the  pharmaceutical  student  as  well  as  to 
the  pharmacist  and  the  physician.  Although  the  labor  has  been  mainly 
performed  amidst  the  harassing  cares  of  active  professional  duties,  and 
perfection  is  known  to  be  unattainable,  no  pains  has  been  spared  to 
discover  and  correct  errors  and  omissions  in  the  text.  The  author's 
warmest  acknowledgments  are  tendered  to  Mr.  A.  B.  Taylor,  Mr.  Joseph 
McCreery,  and  Mr.  George  M.  Smith  for  their  valuable  assistance  in 
revising  the  proof-sheets,  and  to  the  latter  especially  for  his  work  on  the 
index.  The  outline  illustrations,  by  Mr.  John  Collins,  were  drawn  either 
from  the  actual  oV)jc(!ts  or  from  photographs  taken  by  the  author. 

Philadelphia,  October,  1885. 
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THEORETICAL   AND   PRACTICAL   PHARMACY. 

Pharmacy  is  the  science  which  treats  cf  medicinal  substances.  It 
comprehends  not  only  a  knowledge  of  medicines  and  the  arts  of  pre- 
paring and  dispensing  them,  but  also  their  identification,  selection, 
preservation,  combination,  and  analysis. 

The  word  Pharmacy  is  also  used  to  designate  the  place  where  medi- 
cines are  sold. 

For  convenience  in  study,  Pharmacy  may  be  divided  into  two  great 
classes, — viz.,  Theoretical  Pharmacy  and  Practical  Pharmacy. 

Theoretical  Pharmacy. — Inasmuch  as  all  Nature,  animate  and  in- 
animate, has  been  laid  under  contribution  to  provide  remedies  for  the 
alleviation  of  disease,  it  follows  that  those  sciences  which  embrace  a 
knowledge  of  substances  obtained  from  the  vegetable,  mineral,  and 
animal  kingdoms,  as  well  as  those  which  treat  of  the  laws  governing 
them,  are  called  upon  to  furnish  important  facts  which  form  the  basis 
of  the  science  of  Pharmacy. 

Botany,  tlie  science  of  plants.  Mineralogy,  that  of  inorganic  sub- 
stances found  in  or  on  the  earth,  and  Zoology,  the  science  which  treats 
of  animals,  are,  however,  less  important  than  Chemistry  and  Physics ; 
for  upon  these  two  Pharmacy  is  most  dependent  for  its  greatest  devel- 
opment and  its  highest  degree  of  usefulness. 

Physics  or  Natural  Philosophy  is  that  branch  of  science  which  de- 
scribes and  explains  the  changes  produced  in  bodies,  by  which  their 
specific  identity  is  not  destroyed,  whilst  Chemktry  treats  of  those 
changes  which  affect  the  specific  identity  of  the  bodies. 

Materia  Medica  (medicinal  materials)  is  a  term  applied  to  designate 
the  substances  which  are  used  in  the  cure  of  diseases ;  it  is  most  inti- 
mately connected  with  Pharmacognosy,  the  science  which  treats  of  crude 
drugs,  whilst  the  specific  definition  of  Pharmacy  limits  the  latter  to  the 
consideration  of  the  preparations  made  from  drugs. 

In  Colleges  of  Pharmacy,  as  well  as  in  Universities  where  pharmacy 
is  a  part  of  the  instruction,  it  is  usual  to  divide  General  Pharmacy 
into  tliree  departments, — Chemistry,  Botany  and  Materia  Medica,  and 
Theory  and  Practice  of  Pharmacy. 
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Toxicology,  the  science  of  poisons,  and  Microscopy,  whicli  requires 
the  use  of  optical  instruments  called  Microscopes,  form  valuable  col- 
lateral and  special  subjects  of  study. 

Practical  Pharmacy  is  that  branch  of  Pharmacy  which  treats  of 
the  operations,  processes,  and  methods  used  in  applying  the  principles 
of  theoretical  pharmacy.  The  practice  of  pharmacy  will  receive  in  this 
treatise  much  tiie  greater  share  of  attention  ;  separate  text-books  on  the 
sciences  pertaining  to  the  theory  of  pharmacy  are  now  very  accessible, 
and  these  may  be  referred  to  for  specific  and  systematic  information. 

PHARMACOPCEIAS   AND    DISPENSATORIES. 

A  pharmacopoeia,  in  the  modern  acceptation  of  the  word,  is  a  book 
containing  a  list  of  medicinal  substances,^  with  descriptions,  tests,  and 
formulas  for  preparing  the  same,  selected  by  some  recognized  authority. 
The  necessity  for  legalized  standards  to  define  the  character,  establish 
the  purity,  and  regulate  the  strength  of  medicines  is  recognized  by  all 
civilized  nations ;  and  although  all  of  the  nations  of  the  globe  have 
not  yet  formally  adopted  national  standards,  in  nearly  every  case 
where  this  has  not  been  done  it  will  be  found  that  the  standards  of 
some  other  country  are  in  use.  The  most  important  pharmacopoeias, 
with  the  dates  of  their  last  issue,  are  as  follows : 

OFFICIAL   PHARMACOPCEIAS.* 

Nation.  Dale  of  Issue.  Title. 

1.  United  States 1893  ...    ,  Pharmacopoeia   of    the   United   States 

of    America.       Seventh     Decennial 
Revision  (1890). 

2.  Great  Britain  and  Ire- 

land AND  Colonies   .    .1885.    .   .   .  British  Pharmacopoeia. 

3.  Germany 1890  ....  Arzneibuch  fur   das    Deutsche   Reich 

(Pharmacopoea  Germanica). 

4.  France 1884  ....  Codex  Medicamentarius  (Pharmacopee 

Fran9aise). 
6.  Austria 1889  ....  Pharmacopoea  Austriaca. 

6.  Belgium 1885  ....  Pharmacopoea  Belgica. 

7.  Chili 1886  ....  Farmacopea  Chilena. 

8.  Croatia-Slavonia     .   .    .  1888  ....  Pharmacopoea  Croatico-Slavonica. 

9.  Denmark 1893  ....  Pharmacopoea  Danica. 

10.  Grekce 1868  ....  'EA7ir]ViK7j  ^ap/iaKOTVoda. 

11.  Hungary 1888  ....  Pharmacopoea  Hungarica. 

12.  India  (East  Indies)    .    .1868.    .    .    .  Pharmacopoeia  of  India. 

18.  Italy 1892  ....  Farmacopea      uflBciale      del       Regno 

d'ltalia. 

14.  Japan 1891  ....  Pharmacopoea  Japanica. 

15.  Mexico 1884  ....  Nueva  Farmacopea  Mexicana. 

16.  Netherlands 1889  ....  Pharmacopoea  Neerlandica. 

17.  MoRWAY 1879  ....  Pharmacopoea  Norwegica. 

18.  Portugal 1876  ....  Pharmacopea  Portugueza. 

19.  RouMANiA     . 1874  ....  Pharmacopoea  Romana. 

20.  Russia 1891  ....  Pharmacopoea  Rossica. 

21.  Spain      1884  ....  Farmacopea  oficial  Espanola. 

22.  Sweden 1879  ....  Pharmacopoea  Suecica. 

23.  Switzerland 1893  ....  Pharmacopoea  Helvetica. 


1  The  word  "official"  is  now  iiserl  to  designate  pharmacopoeial  substances  or  preparations, 
the  term  "  officinal"  being  obsolete  in  this  connection  ;   the  latter  is  properly  applied  to  sub- 
Btances  or  preparations  kept  in  the  -shop  but  not  recognizeil  by  a  pharmacopoeia. 
*  This  li.-it  lind  tiecn  kindly  revised  by  Charles  Kico,  Ph.D.,  1894. 
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NOTES   ON   OFFICIAL   PHARMACOPCEIAS. 

1.  In  quoting  this  title,  it  is  customary  to  abbreviate  it  to  "  U.  S.  P.  (1890)."     It  is  advi- 

sable to  adhere  to  this  form  so  as  to  preserve  uniformity.     The  "  seventh  revision'' 
means,  of  course,  the  same  as  "  eighth  edition." 

2.  A  supplement  under  the  title  "  Additions  made  in  1890  to  the  British  Pharmacopoeia 

of  1885"  was  published  in  1890.     A  new  Imperial  Pharmacopoeia  is  in  preparation. 

3.  A  supplement  to  the  German  Pharmacopoeia,  with  the  title  "  Nachtrag  zum  Arzneibuch 

des  Deutschen  Reiches,"  appeared  at  the  end  of  1893. 

10.  The  Greek  Pharmacopoeia  of  1868  is  a  reprint  of  thut  of  1837,  with  copious  additions. 
It  is  no  longer  in  practical  use.  The  French  and  German  Pharmacopoeias  are  gen- 
erally followed. 

12.  An  addendum  to  the  Pharmacopoeia  of  India  appeared  in  1869.  At  present  the  Brit- 
ish Pharmacopoeia  has  practically  superseded  the  work. 

15.  The  Mexican  Pharmacopoeia  is  prepared  and  published  by  a  Committee  of  the  Mexican 
Pharmaceutical  Society,  but  the  government  recognizes  the  work.  A  supplement 
("  Apendice")  was  published  in  1890. 

17.  The  Norwegian  Pharmacopoeia  of  1879  is  a  reprint  of  the  revision  of  1870,  with  ad- 
ditions. 

22.  The  Swedish  Pharmacopoeia  of  1879  is  the  third  reprint  of  the  revision  of  1869,  with 

additions. 

23.  The  Swiss  Pharmacopoeia  ia  published  simultaneously  in  three  languages, — German, 

French,  and  Italian. 

WOKKS   OF    REFERENCE    USED    IN    COUNTRIES    POSSESSING   NO 
NATIONAL   PHARMACOPCEIA. 

In  France,  Spain,  Central  and  South  American  countries,  and 
those  West  Indian  Islands  where  French  or  Spanish  is  the  principal 
language,  the  most  generally  used,  unofficial  work  of  reference  is  Dor- 
vault's  "  L'Officine,"  an  extensive  commentary  and  supplement  to  the 
Fi'encli  Pharmacopoeia,  either  in  the  French  original,  or  in  its  Spanish 
translation  and  adaptation  by  Pontes. 

Argentine  Republic. — French  and  Spanish  Pharmacopoeias.    Also  (not  official)  Tratado  de  Farmacia  y 

Faruiacognosia.     By  Carlos  Murray. 
Bolivia. — French,  Spanish,  and  Chilian  Pharmacopoeias. 
Brazil. — French,    PDrtnguese,   and   Spanish    Pharmacopopias.     Also  (not  official)   Formulario   on   Guia 

Medica,  etc.     By  P.  L.  N.  Chernovitz.     Novo  Formulario  medico  e  pharniaceutico,  ou  Vademecum 

Medicnm.     By  Th.  J.  H.  Langgaard. 
Central  American  States. — French,  Spanish,  and  Mexican  Pharmacopoeias.    Also,  to  some  extent,  the 

British  and  that  of  the  United  States. 
China. — The  native  drnggists  and  herbalists  stilt  regard  as  their  chief  authority  the  old  Chinese  Encyclo- 
pedia of  natural  history,  entitled  Pen-tsao  kang-mu,  coniposi'd  \>y  Li-shi-chin  between  1552  and  1678. 

The  usnal  editionn  of  this  work  are  printed  in  -JO  thin  volumes,  8vo.     Foreign  pharmacists  use  the 

pharmacopoeias  of  their  respective  countries.     The  British  is  most  in  use. 
Cuba. — The  Spanish  and  French  Pharmacopopia.s. 
Ecuador. — French  and  Spanish,  also  several  foreign  pharmacopoeias. 
Hayti. — French  and  Spanish  Pharmacopoeias  (chiefl.^). 
Haw.mian  Islands. — Chiefly  the  United  Stales  Pharmacopoeia.    To  some  extent,  also,  the  British  and 

the  German. 
Liberia — The  United  States  Pharmacopoeia  (chiefly). 
F  ERU. — The  Frt-nch,  Spanish,  British,  and  United  States  Pharmacopoeias. 
Turkey.— The  French  Pharmacopoeia. 
Uruouay. — The  French  and  Spanish  Pharmacopoeias.     Occasionally,  also,  the  British  and  that  of  the 

United  States. 
Vknezuela.— The  French  and  Spanish  Pharmacopoeias  (chiefly).     Also,  occasionally,  the  British  and  that 

of  the  United  States. 

The  official  Pharmacopoeias  are  all  issued  under  the  authority  of  the 
respective  governments,  with  the  exception  of  the  United  States  Phar- 
macopoeia (which  has,  however,  been  accepted  by  the  government  and 
a  number  of  the  individual  States,  especially  New  York  and  Ohio,  as 
a  standard  in  some  of  the  departments),  the  policy  of  the  nation  having 
been  against  interference  in  matters  which  relate  to  restrictions  *  upon 
professional  practice.  This  course  has  not  prevented  the  acceptance  of 
the  work  by  physicians  and  pharmacists  as  an  authoritative  guide,  wliilst 
it  has  probably  encouraged  a  greater  freedom  in  criticism,  and  thus 
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developed  more  general  interest  in  a  standard  and  a  stronger  desire  for 
improvement  than  could  have  been  obtained  through  compulsory  legis- 
lation. Efforts  are  constantly  put  forth  to  secure  the  adoption  of 
an  International  Pharmacopoeia.  If  these  should  prove  successful,  a 
great  advance  will  be  made  in  bringing  about  a  uniformity  in  the 
strength  of  preparations ;  yet  it  may  well  be  doubted  whether  such  a 
work  would  be  as  generally  useful  as  the  Pharmacopoeias  at  present  in 
use,  which  have  been  proved  by  long  experience  best  adapted  to  the 
varying  needs  of  the  different  nations. 

The  Pharmacopoeia  of  the  United  States  (1890),  Seventh  Decennial 
Revision,  was  prepared  by  a  committee  appointed  by  the  National  Con- 
vention for  revising  the  Pharmacopoeia,  which  met  in  Washington,  D.C., 
May  7,  1890.  Fifty-five  medical  bodies  and  fifty-five  incorporated 
pharmaceutical  organizations  sent  delegates  to  this  convention,  which 
selected  from  those  present  twenty-six  members,  consisting  of  fifteen 
pharmacists  and  eleven  piiysicians,  who  were  designated  the  Committee 
of  Revision  and  Publication  of  the  Pharmacopoeia  of  the  United  States 
of  America.  As  this  book  will  be  largely  quoted  in  this  treatise,  its 
plan  and  the  outlines  of  its  main  features  should  be  thoroughly  un- 
derstood at  the  outset. 

Nearly  one  thousand  substances  (989),  embracing  crude  drugs  and 
preparations,  have  been  deemed  of  sufficient  importance  to  merit  a  place 
in  the  United  States  Pharmacopoeia.  These  substances  were  formerly 
divided  into  two  classes,  "  Materia  Medica"  and  "  Preparations  :"  the 
former  class  contained  a  list  of  medicines  which  were  either  crude  drugs 
or  were  furnished  by  manufacturers  and  not  usually  prepared  by  the 
pharmacist ;  the  latter  class  was  composed  of  formulas  or  processes 
indicating  how  preparations  were  to  be  made.  At  the  Sixth  Decennial 
Revision  this  arbitrary  method  of  division  was  dropped,  and  a  strictly 
alphabetical  arrangement  of  all  the  substances  adopted :  this  facilitates 
a  ready  reference,  and  disarms  criticism  upon  a  method  of  classification. 

NOMENCLATURE. 

The  titles  of  the  various  substances  are  indicated — 1st.  By  the  Of- 
ficial NAME,  which  is  always  in  the  Latin  language.  2.  By  the 
English  name.  3d.  By  the  Synonyme.  4th.  By  the  Botanical 
NAME  (in  the  case  of  plants).  5th.  By  the  Symbolic  formula  (in 
the  case  of  chemicals).     Each  of  these  names  has  a  special  use. 

The  following  extracts  from  the  Pharmacopoeia  are  given  in  illus- 
tration : 

CANTHARIS.  [Official  name.]      EMULSUM    AMYGDALAE. 

CANTHARIDES.  [English  name]  EMULSION    OF   ALMOND. 

[Spanish  Flies.]  [Synonym©.]  [MiiK  or  Almond.] 

BISMUTHI    CITRAS.  [Official  name.]  SINAPIS    ALBA. 

BISMUTH    CITRATE.  [English  name.]  WHITE    MUSTARD. 

BlCgHj07'=  397.44.    [Symbolic  formula]  The  seed  of  Bratnica  alba.     [Official  defini- 

tion, botanical  name  in  italics.] 

1.  The  OflQcial  Name. — Example,  CERATUM  CANTHARIDIS. 
The  official  name  is  thoroughly  distinctive,  and  is  intended  to  be  used 
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in  designating  the  drug  or  preparation  where  precision  is  required,  as 
in  writing  prescriptions,  in  labelling  store-furniture,  specimens,  etc. 
Latin  is  selected  for  the  official  title  because  it  is  universally  used  and 
understood  as  the  "  language  of  science,"  and  is  not  liable  to  change, 
as  is  the  case  with  a  living  tongue.  Although  the  official  names  are 
usually  abbreviated  in  practice/  the  proper  terminations  and  full  titles 
should  be  known  and  observed  carefully,  and  the  habit  of  using  the 
Latin  abbreviations  in  English  conversation  strictly  guarded  against 
as  not  only  inelegant,  but  vulgar.^  A  vast  amount  of  careful  considera- 
tion, extending  over  many  years,  has  been  expended  in  perfecting  a 
system  of  pharmacopoeial  nomenclature  which  is  at  once  ''  brief,  simple, 
expressive,  distinctive,  aud  convenient."  The  following  may  be  cited 
as  models:  Allium,  Camphora,  Opium,  Rheum,  Sapo,  etc.,  the  full 
pharmacopoeial  definition  of  these  titles  being,  respectively,  Allium. 
"The  bulb  of  Allium  sativum  Linne  (Nat.  Ord.,  Liliacece)."^  Cam- 
phora. "  A  stearopten  (having  the  nature  of  a  ketone)  obtained  from 
Oinnamomum  Camphora  (Linne)  Nees  et  Ebermaier  (Nat.  Ord,,  Lau- 
rineo'),  and  purified  by  sublimation."^  Opium.  "The  concrete,  milky 
exudation  obtained  by  incising  the  unripe  capsules  of  Papaver  som- 
ni/erum  Linne  (Nat.  Ord.,  Papaver acece),  and  yielding,  in  its  normal, 
moist  condition,  not  less  than  nine  (9)  per  cent,  of  crystallized  mor- 
phine, when  assayed  by  the  process  given  below."  *  Rheum.  "  The 
root  of  Rheum  officinale  Baillon  (Nat.  Ord.,  Polygonacece).''  ^  Sapo. 
"  Soap  prepared  from  soda  and  olive  oil."  The  official  definition  in 
each  case  indicates  as  plainly  as  possible  the  source  and  the  particular 
form  of  the  drug  or  substance  which  is  to  be  selected.  The  generic  or 
genus  name  (the  first  part  of  the  botanical  name)  was  generally  chosen 
for  the  official  title,  as,  Pilocarpus,  the  official  name  for  "  the  leaflets 
of  Pilocarpus  Selloanus"  (botanical  name).  In  the  case  of  some  old 
and  very  well  known  drugs,  this  rule  could  not  be  adopted  without 
causing  confusion,  and  the  specific  or  species  name  (the  second  part  of 
the  botanical  name)  was  retained,  as  Ipecacuanha,  the  official  name  for 
"  the  root  of  Cephaelis  IpecacuanhaJ^  The  official  title  obviously 
cannot  retain  the  simplicity  of  a  single  word  where  tM'O  parts  of  the 
same  plant  are  official ;  thus,  for  example,  the  root  and  seed  of  Col- 
chicum  must  each  be  defined  by  affixing  the  Latin  name  of  the  particular 
part  of  the  plant  intended,  as,  Colchid  Radix  for  Colchicum  Root  and 
Colchid  Semen  for  Colchicum  Seed ;  nor  can  a  single  word  be  chosen 
for  either  official  title  where  the  specific  names  of  two  or  more  ])lants 
of  the  same  genus  differ  ;  the  generic  name  of  the  two  official  mints  is 
Mentha,  and  to  distinguisii  them  it  is  necessary  to  use  the  full  botanical 
name  for  each, — thus,  3Ientha  Piperita  (Peppermint),  Mentha  Viridis 
(Spearmint). 

There  are  a  very  few  exceptions  to  the  above  principles  of  nomencla- 
ture, as  in  the  case  of  Pareira  and  Prunus  Virginiana,  derived,  accord- 
ing to  the  most  recent  and  reliable  authorities,  respectively  from  Chondo- 

*  See  table  of  abbreviations  in  chapter  on  Prescriptions. 

*  Example  of  what  should  be  avoided  in  conversation  :  "  I  mixed  the  Pulv.  Pip.  Nig.  with 
the  Pot.  Carb.  and  the  Miic.  Trag.,  but  could  not  form  a  mass." 

8  The  words  enclosed  in  quotation-marks  are  appropriately  termed  the  official  definition.    , 
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dendron  tomentosum  and  Prunus  serotina;  these  drugs  are  largely  used, 
and  the  old  names  have  become  so  well  established  that  it  would  lead 
to  confusion  and  possibly  embarrassing  mistakes  to  change  them  now. 
The  Latin  names  are  generally  used  in  the  singular  number,  although 
the  definition  of  the  drug  distinctly  indicates  plurality ;  for  instance, 
Galla  is  the  official  name  for  nutgalls,  as  they  are  termed  commer- 
cially, and  is  in  the  nominative  singular  (plural,  Gallce) ;  the  official 
definition  indicates  the  singular,  being  "  An  excrescence  on  Quercus 
lusitanica."  Anthemis  (nominative  singular)  is  the  official  name  for  the 
flower-heads  of  Chamomile.  The  reason  assigned  in  the  preface  to  the 
U.  S.  Pharmacopoeia,  1850,  for  this  apparent  deviation,  is  that  "the 
example  of  the  Roman  medical  writers,  particularly  of  Celsus,  might 
be  followed."  In  the  case  of  compound  medicines,  such  official  titles 
were  selected  as  would  usually  express  the  composition  of  the  prepara- 
tions as  fully  as  possible,  indicating  the  principal  ingredients  without 
sacrificing  the  important  consideration  of  brevity  and  convenience  in 
abbreviation,  as,  Mistura  Rhei  et  Sodse,  Mistura  Cretse,  Pulvis  Ipecacu- 
anhse  et  Opii,  Tinctura  Opii  Camphorata,  Tinctura  Aloes  et  Myrrhae. 
Where  the  number  of  important  ingredients  in  a  preparation  is  too  great 
to  admit  of  a  selection,  the  participial  adjective  compositus  (meaning 
compound)  is  added,  the  feminine  [composita)  or  neuter  (^corapositum) 
termination  being  used  respectively  where  the  noun  is  feminine  or 
neuter,  as  Spiritits  Juniperi  Composites  (masc),  Tinctura  Lavandulae 
Composita  (fem.),  Extractwm  Colocynthidis  Compositwrn.  (neut.). 

2.  The  English  Name. — Example,  solution  of  ammonium  acetate. 
— The  English  name  should  be  used  when  the  drug  or  preparation  is 
mentioned  in  ordinary  conversation,  in  commercial  transactions,  in 
writing  orders  for  supplies,  and  in  all  cases  where  the  use  of  the  Latin 
official  name  could  be  justly  criticised  as  an  ostentatious  display  of 
erudition.  In  the  U.  S.  Pharmacopoeia,  1880,  a  large  number  of 
English  names  used  in  former  Pharmacopoeias  were  changed,  the  old 
vernacular  names  being  either  dropped  altogether  or  inserted  as  syno- 
nymes  :  this  advanced  step  was  rendered  necessary  by  the  increase  in 
articles  used  in  the  materia  medica  and  by  a  desire  for  greater  accuracy 
and  better  methods  in  nomenclature.  The  confiision  which  always 
exists  in  different  localities  concerning  the  common  names  of  drugs  is 
also  avoided,  as  the  anglicized  Latin  name  is  distinctive.  The  former 
English  names  Irish  Moss,  Pipsissewa,  Butternut,  and  Wormseed,  for 
instance,  are  replaced  by  Chondrus,  Chimaphila,  Juglans,  and  Cheno- 
podium. 

On  the  other  hand,  some  of  the  common  English  names  were  so  fixed 
by  usage  that  it  was  not  deemed  judicious  to  alter  them  ;  besides,  to  have 
changed  them  would  have  often  substituted  a  longer  and  less  convenient 
word.  The  retention  of  the  English  names  Cloves,  Elm,  Hops,  and 
Ginger  sufficiently  illustrates  this. 

In  the  U.  S.  Pharmacopoeia,  1890,  a  very  important  change  has  been 
made  in  the  Enghsh  names  of  the  cliemical  substances,  the  basylous  or 
metallic  component  being  now  given  the  first  place ;  for  instance,  potas- 
sium citrate,  ammonium  bromide,  and  zinc  sulphate,  replace  the  former 
names  citrate  of  potassium,  bromide  of  ammonium,  and  sulphate  of  zinc. 
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This  change  requires  many  alterations  in  nomenclature,  but  it  was  a 
necessary  step  for  the  Committee  of  Revision  to  make  the  names 
accord  with  the  established  usage  of  the  best  modern  chemical  writers. 
The  salts  of  iron  and  mercury  have  been  differentiated  by  the  use  of  the 
terms  ous  and  ie  respectively  to  designate  lower  and  higher  forms  of 
the  salts ;  for  example,  ferrowi'  sulphate  and  fern'c  sulphate,  mercurous 
iodide  and  mercuric  iodide,  are  now  used  in  preference  to  sulphate  of 
iron  and  iodide  of  mercury  ;  the  compounds  of  mercury,  on  account 
of  the  differences  in  dose  existing  among  them,  are  further  distinguished 
by  the  use  of  the  adjectives  "  corrosive,"  "  mild,"  "  red,"  "  yellow." 
For  the  scale  salts  of  iron,  which  are  of  complex  composition  and  not 
true  chemical  salts,  notwithstanding  the  iact  that  the  metallic  component 
exists  in  them  in  the  ferric  state,  the  term  "  iron"  has  been  retained, 
in  order  to  emphasize  the  fact  of  their  defective  chemical  construction, 
ibr  they  are  not  definite  double  salts. 

The  pharmacopoeial  names  of  chemical  substances  do  not  always 
represent  their  chemical  composition :  the  enormous  multiplication  of 
synthetic  remedies,  and  the  length  of  the  systematic  names  of  these 
bodies,  have  compelled  the  use  of  shorter  terms  which  are  more  conve- 
niently employed  in  prescriptions  and  in  commercial  transactions  :  thus, 
'*  metadioxybenzol"  is  a  more  cumbersome  word  than  "  resorcin," 
"phenyl  salicylate"  than  "  salol."  If  we  turn  to  unofficial  substances, 
a  better  example  is  afforded  by  the  use  of  "  trional"  for  "  triethylsul- 
phonmethylethylmethane ;"  but  this  is  eclipsed  by  "  analgen,"  which  is 
dignified  by  the  systematic  name  of  "  orthoethyloxyanamonobenzoyl- 
amidochinoline." 

3.  The  Synonyme. — Example,  [Spirit  of  Mindererus.]  In  the 
Pharmacopoeia  the  definition  of  the  term  synonyme  is  restricted  to  an 
equivalent  name  in  common  use,  which  is  usually  antiquated  and  de- 
rived from  an  unscientific  source,  and  which  should  really  be  abandoned, 
but  which  common  custom  and  long  usage  demand  shall  not  be  entirely 
ignored.  The  synonymes  should  be  rarely  or  never  used,  yet  it  is  neces- 
sary for  the  student  to  be  familiar  with  them  in  order  to  recognize  their 
equivalent  official  or  English  names  when  they  are  used  by  others. 
Common  names,  as  snakeroot,  dock,  Indian  hemp,  balm,  etc.,  have 
varying  and  often  opposite  meanings  in  different  localities,  and  confu- 
sion and  even  loss  of  life  have  resulted  from  the  unfortunate  use  of 
these  common  names. 

4.  The  Botanical  Name. — By  this  is  meant  the  systematic  name 
recognized  by  botanists  for  plants,  which  serves  in  pharmacopoeial 
nomenclature  as  the  basis  of  the  official  name.  The  botanical  name 
usually  consists  of  two  Latin  words,  the  first  indicating  the  genus  and 
the  second  the  species  to  which  the  plant  belongs.  Capsicum  fastigiatum 
is  the  botanical  name  for  the  particular  variety  of  capsicum  or  Cayenne 
pepper  which  the  Pharmacopoeia  designates ;  here  the  generic  or  first 
name  is  chosen  for  the  official  title,  and  if  no  description  followed  the 
title  it  M'ould  be  inferred  that  any  part  of  any  plant  in  the  genus  "  Cap- 
sicum" could  be  officially  used  for  making  preparations  ;  but  the  specific 
name,  "  fastigiatum,"  limits  the  use  to  this  species,  whilst  the  description 
which  follows  shows  the  'part  of  the  plant  which  must  be  employed : 
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"  the  fruit  of  Capsicum  fastigiatum."  Now,  Capsicum  baccatum,  Cap- 
sicum frutescens,  Capsicum  annuum,  belonging  to  different  species,  are 
active  members  of  the  genus,  but  their  claims  are  unrecognized,  and 
the  fruit  from  these  species  is  not  official.  The  specific  name  does  not 
begin  with  a  capital  letter,  except  when  it  has  been  at  some  previous 
time  itself  a  generic  name,  as  in  Rhamnus  Frangula,  or  when  it  is 
derived  from  the  name  of  a  person,  as  in  Garcinia  Hanburii,  or  when 
the  word  is  indeclinable,  as  in  Theobroma  Cacao,  or  when  it  is  a  com- 
bination of  a  noun  and  an  adjective,  as  in  Xanthoxylum  Clava-Her- 
culis.  The  name  of  the  author  follows  the  botanical  name,  as.  Capsicum 
fastigiatum  Blume,  and  after  this  the  Natural  Order ^  to  which  the  plant 
belongs  is  indicated  in  italics,  and  the  whole  enclosed  in  parentheses, 
as,  (Nat.  Ord.,  Sola.naceoe).  It  must  be  apparent  that  the  botanical 
name  need  not  be  employed  either  in  writing  or  speaking  in  ordinary 
pharmaceutical  work ;  but  its  use  is  absolutely  necessary  in  establish- 
ing the  identity  of  any  drug  authorized  by  the  Pharmacopoeia,  and 
hence  it  is  important  to  know  the  botanical  names. 

5.  The  Symbolic  Pornaulae. — The  adoption  of  certain  arbitrary 
symbols^  to  represent  chemical  elements  leads  to  a  most  convenient  and 
useful  application,  whereby  the  composition  of  a  chemical  is  expressed 
with  the  utmost  brevity  and  exactness.  Plumbi  lodidum  and  Lead 
Iodide  are  both  much  longer  terms  than  "  Pbia,"  and  not  so  definite. 
Sodium  Sulphite  does  not  always  contain  the  same  proportion  of  water 
of  crystallization,  and  if  the  symbolic  formula,  NagSOj.THgO,  were  not 
appended  to  the  official  title  there  might  be  some  doubt  about  which 
sulphite  was  intended  :  the  added  THjO,  however,  accurately  defines  it. 
The  figures  which  follow  the  symbolic  formulae  indicate  the  molecular 
weight  (the  sum  of  the  weight  of  the  atoms)  of  the  chemical  :  thus, 
in  MgS04.7H20  =  245.84^  the  atomic  weight  of  Magnesium  Mg, 
24.3,  is  the  first  factor;  this  added  to  Sulphur  S,  31.98,  makes  56.28 ; 
Oxygen  0, 15.96,  multiplied  by  4,  gives  63.84  ;  then  Hydrogen  having 
the  atomic  weight  of  1  if  multiplied  by  2  and  this  by  7  gives  14,  and 
seven  times  O,  15.96,  is  111.72;  then  56.28  +  63.84  +  14  +  111.72 
=  245.84,  the  molecular  weight  of  magnesium  sulphate. 

The  Official  Description. — Immediately  following  the  official  defi- 
nition of  the  substances  there  will  be  noticed  in  the  Pharmacopoeia,  in 
smaller  type,  what  has  been  termed  the  official  description :  this  consists, 
usually,  in  drugs,  of  a  concise  statement  of  their  physical  characteris- 
tics, whilst  in  some  cases  tests  of  identity,  with  descriptions  of  the 
substances  used  as  adulterants,  are  appended.  In  the  chemicals  the 
official  definition  is  usually  replaced  by  the  symbolic  formulae,  and  these 
are  followed  immediately  by  the  official  description,  which  is  printed  in 
smaller  type,  exactly  as  in  the  case  of  the  drugs  ;  to  this  description  are 
usually  added  the  solubilities,  with  the  tests  of  identity  and  purity  of 
the  substance.  The  following  examples,  selected  from  the  Pharma- 
copoeia, are  given  in  illustration  : 


'  See  index  for  chart  of  drugs  arranged  according  to  the  Natural  Orders. 

2  See  index  for  table  of  elements,  with  symbols  and  atomic  and  molecular  weights. 
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MYRRHA.  [Official  name  ]                AMMONII    NITRAS. 

MYRRH.  [English  niinie.]                   AAAMONIUM    NITRATE. 

A  gum-resin  obtained  from  Cow-  ^q^^,^,    |    [Symbolic  ,,„  „^      ,„ 

mxphora    Myrrha    (Nees)     Engler  definition.]        loimula.]  NU4N03  =  79u9. 
(Nat.  Ord.,  Burseracece). 

In  roundish  or  irregular  tears  or  masses,  Colorless  crystals,  generally  in  the  form  of 

dusty,    brownish-yellow  or    reddish-brown;  long,  thin,  rhombic  prisms,  or  iu  fused  masses, 

fracture  waxy;  .  .  .  taste  bitter  and  acrid.  .  .  .  Soluble    in  0,5  part  of  water  and  in  20 

When  triturated  witli  water,  Myrrh  yields  a  [Official         parts  of  alcohol ;  very  soluble  in  boiling  water 

brownish-yellow  emulsion  ;   with  alcohol  it  description.]     and  in  3  parts  of   boiling  alcohol.  .  .  .  The 

yields  a  browuish-yellow  tincture  which  ac-  aqueous  solution,  when  acidulated  with  nitric 

quires  a  purple  tint  on  the  addition  of  nitric  acid,  should  not  be  affected  by  test-suluitioa 

acid.  of  silver  nitrate.  .  .  . 

THE   PREPARATIONS  OF  THE   PHARMACOPOEIA. 

Although  these  will  be  considered  in  detail  in  the  body  of  this  work,  a 
few  general  remarks  on  them  will  be  appropriate  here.  The  "  parts  by 
weight"  plan  adopted  by  the  U.  S.  Pharmacopoeia,  1880,  was  dropped 
in  the  1890  revision,  and  the  "solids  by  weight,  liquids  by  measure" 
principle  accepted.  This  is  more  in  accord  with  the  methods  used  in 
English-speaking  countries.  A  great  advance  was  made  by  the  adop- 
tion of  the  metric  system  for  expressing  the  quantities,  w^hich  were  thus 
also  made  definite.  Every  pharmacist  should  employ  the  metric  sys- 
tem exclusively  in  making  preparations  ;  but  on  account  of  the  revo- 
lutionary changes  made  necessary  by  the  adoption  of  this  system  of 
weights  and  measures,  corresponding  quantities  are  given  in  the  working 
formulas  in  this  work,  which  are  based  on  the  old  system  of  avoirdu- 
pois weight  and  apothecaries'  measure.  The  latter  will  be  found  much 
less  convenient  than  the  metric  quantities,  especially  if  the  operator  has 
procured  a  set  of  metric  weights  and  measures  and  has  used  them  a 
few  times. 

DISPENSATORIES. 

A  dispensatory  is  a  commentary  on  a  pharmacopoeia.  The  U.  S.  Phar- 
macopoeia describes  the  drugs  and  chemical  substances  of  the  materia 
medica,  establishes  the  degree  of  purity  of  many  of  them,  and  defines 
the  strength  of  the  preparations.  The  dispensatories  comment  on  the 
substances,  giving  their  physical,  medical,  and  pharmaceutical  history, 
with  their  doses  and  uses.  The  number  of  substances  noticed  in  the 
Pharmacopoeia  is  limited  to  such  as  are  in  common  and  frequent  use  in 
some  section  of  the  country.  On  the  other  hand;  the  dispensatories  aim 
to  present  information  about  those  which  are  official  in  our  own  and 
other  Pharmacopoeias,  and  those  which  are  of  occasional  or  rare  use,  in 
addition.  There  are  at  present  two  dispensatories  which  comment  on 
the  materia  medica  and  preparations  of  the  U.  S.  Pharmacopoeia  of 
1890, — the  United  States  Dispensatory,^  which  was  first  published  in 
1833,  and  the  National  Dispensatory,  which  was  first  issued  in  1879.^ 
The  plans  of  these  works  are  similar :  the  text  of  the  Pharmacopoeia 
is  first  inserted,  and  immediately  following  are  appended  the  comments 
of  the  authors  and  editors.     The  arrangement  of  the  subjects  is  now 

1  United  States  Dispensatory,  17th  edition,  edited  by  Wood,  Remington,  and  Sadtler,  pub- 
lished by  J.  B.  Lippincott  Company,  Philadelphia. 

*  National  Dispensatory,  Still6  and  Maisch,  published  by  Lea  Brothers  &  Co.,  Philadelphia. 
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strictly  alphabetical,  the  United  States  Dispensatory  dividing  them, 
however,  into  two  classes,  distinguished  by  type  of  two  sizes :  the  prin- 
cipal portion  of  the  work,  that  in  the  largest  type,  is  devoted  to  a  com- 
mentary on  the  preparations  of  the  United  States  and  other  Pharma- 
copoeias ;  the  unofficial  and  less  important  subjects  are  to  be  found  in 
the  second  part.  In  the  National  Dispensatory  the  unofficial  substances 
are  considered  either  in  the  body  of  the  book  or  under  subdivisions  as 
allied  drugs.  The  possession  of  a  reliable  commentary  upon  the  Phar- 
macopoeia is  a  necessity  which  is  fully  realized  by  pharmacists,  and  in  the 
consideration  of  the  subjects  in  the  succeeding  chapters  of  this  work 
this  fact  has  not  been  lost  sight  of.  The  United  States  Dispensatory 
is  now  preferred  as  a  guide,  and  hence  will  be  frequently  quoted. 


QUESTIONS  ON  INTRODUCTORY  CHAPTER. 

Define  Pharmacy.     (See  page  25.) 

In  what  respects  is  Pharmacy  an  art  as  well  as  a  science,  and  what  does  it  com- 
prehend ? 

Is  the  word  Pharmacy  ever  applied  to  any  particular  place  ?     If  so,  how  ? 

Into  what  two  classes  is  Pharmacy  divided  ? 

Name  and  define  the  sciences  which  form  the  basis  of  Theoretical  Pharmacy. 

Define  Materia  Medica. 

"What  is  the  name  of  the  science  which  treats  of  crude  drugs  ? 

In  what  respect  does  this  science  dlfler  from  Pharmacy  in  its  specific  sense  ? 

What  is  Toxicology  ? 

Of  what  does  Microscopy  treat? 

Define  Practical  Pharmacy. 

"What  is  a  Pharmacopoeia? 

Explain  what  is  meant  by  the  terms  "  official"  and  "  officinal." 

Give  the  titles  and  last  dates  of  issue  of  four  of  the  most  important  Pharma- 
copoeias. 

Are  all  Pharmacopoeias  issued  under  authority  of  government  ? 

If  not,  name  an  exception. 

"When  was  the  present  U.  S.  Pharmacopoeia  prepared  ? 

How  was  it  prepared  ? 

How  many  members  constituted  the  final  committee  of  revision  ? 

How  many  substances  having  separate  titles  are  contained  in  the  Pharmacopoeia? 

"What  classification  or  arrangement  of  the  various  drugs  and  medicines  has  been 
accepted  ? 

In  the  nomenclature  of  the  Pharmacopoeia,  how  are  the  titles  of  the  various  sub- 
stances indicated? 

"What  is  the  official  name  of  "White  Mustard? 

What  is  the  botanical  name  of  White  Mustard? 

What  is  the  English  name  of  Cantharis? 

What  is  the  synonyme  of  Cantharis  ? 

What  is  the  symbolic  formula  of  Bismuthi  Citras  ? 

What  is  the  official  definition  of  Sinapis  Alba? 

What  is  the  object  of  having  an  official  name,  and  what  use  is  made  of  it  ? 

Why  is  the  Latin  language  selected  for  the  official  names  ? 

Under  what  circumstances  is  it  allowable  to  abbreviate  official  names? 

When  are  abbreviations  improper? 

What  does  the  official  definition  indicate  ? 

In  choosing  the  official  name,  what  part  of  the  botanical  name  of  a  plant  is  pre- 
ferred ? 

What  exceptions  are  there  to  this  rule  ? 

When  several  parts  of  the  same  plant  are  used,  how  are  they  distinguished? 
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When  two  or  more  plants  of  the  same  genus  are  official,  how  are  they  distin- 
guished ? 

Are  the  Latin  names  of  drugs  usually  in  the  singular  or  the  plural  number  ? 

What  reason  is  assigned  for  this  ? 

In  the  case  of  compound  medicines,  how  have  the  names  been  selected? 

Where  medicines  have  too  many  important  ingredients  to  admit  of  selection,  how 
have  they  been  named  ? 
■N  What  is  meant  by  the  English  name  of  a  pharmaceutical  substance? 

Under  what  circumstances  should  the  English  name  be  used  ? 

The  common  or  popular  names  having  been  discarded  and  other  names  substituted, 
what,  for  exam))le,  are  the  present  names  of  the  drugs  formerly  iinown  as  Irish  Moss, 
Pipsissewa,  Bittersweet,  Wormseed  ? 

Why  has  this  change  been  made? 

Have  all  the  common  names  been  changed?  If  not,  give  an  example  and  the 
reason  why  it  was  not  changed. 

What  important  change  in  the  English  names  of  chemical  substances  was  made  in 
the  U.  S.  Pharmacopoeia  of  1890?     Why  was  this  done? 

How  are  the  higher  and  lower  forms  of  the  salts  of  iron  and  mercury  differen- 
tiated?    Give  an  example. 

How  are  the  compounds  of  mercury  further  distinguished? 

Why  is  the  term  "  iron''  retained  for  the  scale  salts  of  iron  ? 

Do  the  pharmacopceial  names  of  chemical  substances  always  represent  their  chem- 
ical composition  ?  If  not,  give  an  example  of  one  that  does  not,  and  the  reason  for 
not  using  the  systematic  name. 

What  is  meant  by  a  synonyme? 

Is  it  desirable  to  increase  the  use  of  synonymes? 

Why  are  thej'  used  ? 

What  is  meant  by  the  botanical  name  of  a  plant? 

How  is  it  usually  derived? 

Why  is  it  important  to  know  the  botanical  names  of  plants? 

What  is  the  meaning  of  the  official  abbreviation  "Nat.  Ord."  used  after  the 
botanical  name  ? 

What  are  symbolic  formulas? 

What  are  the  objects  of  their  employment  ? 

What  do  the  figures  following  a  symbolic  formula  indicate? 

What  is  meant  by  molecular  weight? 

What  is  an  atom  ? 

What  is  meant  by  tlie  official  description  of  a  drug  ? 

What  are  the  objects  of  having  official  descriptions  ? 

Describe  the  principle  of  weight  and  measure  adopted  by  the  U.  S.  Pharmacopoeia 
of  1890. 

How  are  the  quantities  expressed  in  the  late  Pharmacopoeia  ?  W^hich  system  is 
preferable  ? 

What  is  a  Dispensatory  ? 

Name  the  two  principal  Dispensatories  published  in  the  United  States. 


PART  L 


OHAPTEE    I 

METROLOGY. 


Weight,  Measure,  and  Specific  Gravity. 

Metrology  formerly  and  according  to  its  strictest  signification  meant 
the  science  of  measures,  but  its  present  definition  includes  the  measure 
of  the  gravitating  force  of  bodies,  which  always  bears  a  direct  ratio  to 
their  mass,  and  is  commonly  called  weight;  the  determination  of  the 
bulk  or  extent  of  the  body,  its  measure;  and  the  relation  which 
measure  bears  to  weight  when  compared  with  a  standard  is  known  as 
specific  gravity. 

WEIGHT. 

A  knowledge  of  the  systems  of  weights  and  measures  in  use  must 
necessarily  command  the  early  attention  of  the  student,  and  a  short 
account  of  the  origin  of  the  present  systems  may  be  of  service  in  fixing 
upon  the  mind  the  essential  distinctions  between  them.  The  sense  of 
the  weight  of  a  body  cannot  be  conveyed  intelligibly  to  the  mind  unless 
a  means  of  comparison  is  chosen,  and  as  weight  is  the  measure  of  the 
gravitating  force  of  a  body,  so  this  force  is  expressed  as  related  to  a 
standard  of  resistance,  this  being  exactly  that  which  would  balance  the 
body  and  keep  it  in  equilibrium.     Such  standards  are  termed  weights. 

The  standards  which  have  been  chosen  by  various  nations  are  arbi- 
trary, and  instances  are  common  where  diiFerent  standards  are  in  use  at 
the  same  time  in  the  same  country.  Many  of  the  ancient  standards  are 
clearly  referable  to  parts  of  the  human  body,  as  nail,  foot,  span,  pace, 
cubit  (length  of  the  forearm),  orgyia  (stretch  of  the  arms).  In  the  his- 
tory of  metrology  three  periods  may  be  traced :  1.  The  Ancient,  during 
which  the  old  classical  standards  originated,  and  which  terminated  with 
the  decline  of  the  Roman  Empire.  2.  The  Mediceval,  extending  to 
the  sixteenth  century.  In  this  period  the  old  standards  were  lost,  but 
their  names  were  preserved,  and  European  nations  adopted  various  inde- 
pendent standards.  3.  The  Modern.  Since  the  seventeenth  century 
the  efforts  of  most  enlightened  nations  have  been  directed  towards  greater 
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accuracy  and  simplicioy,  and  during  the  present  century  towards  inter- 
national uniformity. 

In  Great  Britain,  in  the  year  1266,  the  51st  act  of  the  reign  of 
Henry  III.  declares  "that  by  the  consent  of  the  whole  realm  of 
England  the  measure  of  the  King  was  made, — that  is  to  say,  that  an 
English  silver  penny  called  the  sterling,  round  and  without  clipping, 
shall  weigh  thirty-two  grains  of  wheM,  well  dried  and  gathered  out  of 
the  middle  of  the  ear ;  and  twenty  pence  (pennyweights)  do  make  an 
ounce,  and  twelve  ounces  a  pound,  and  eight  pounds  do  make  a  gallon 
of  wine,  and  eight  wine  gallons  do  make  a  bushel,  which  is  the  eighth 
of  a  quarter." 

The  sixteen-ounce  pound  (avoirdupois)  was  derived  from  a  more 
ancient  source,  and  was  undoubtedly  of  Roman  origin,  and  introduced 
at  the  time  of  the  first  civilization  of  the  British  island.  The  word 
"  haberdepois,"  according  to  Gray,  was,  however,  first  used  in  English 
laws  in  1303. 

A  statute  of  Edward  I.  (a.d.  1304)  states  "that  every  pound  of 
money  or  of  medicines  is  of  twenty  shillings  weight,  but  the  pound  of  all 
other  things  is  twenty-Jive  shillings  weight.  The  ou7ice  of  medicines  con- 
sists of  twenty  pence,  and  the  pound  contains  twelve  ounces  (the  Tower 
Pound),  but  in  other  things  the  pound  contains  fifteen  ounces,  in  both 
cases  the  ounce  weighing  twenty  pence." 

These  laws  unfold  the  theory  of  the  ancient  weights  and  measures  of 
Great  Britain,  and  reveal  the  standard, — i.e.,  a  natural  object,  grains  of 
wheat ;  a  difference  existed  then  between  the  troy  and  the  avoirdupois 
pound,  but  the  weights  now  in  use  are  one-sixteenth  heavier  than 
those  of  Edward  I.,  owing  to  the  change  made  in  the  value  of  the  coin 
by  the  sovereign  subsequently ;  in  addition  to  this,  the  true  penny^'eight 
standard  was  lost,  and  on  the  next  revision  of  the  weights  and  measures 
the  present  troy  and  avoirdupois  standards  were  adopted.  The  old  Tower 
or  troy  ounce  and  the  avoirdupois  ounce  were  intended  to  have  the  same 
weight,  but  after  the  revision  it  was  found  that  the  troy  ounce  was 
heavier  than  the  avoirdupois  ounce  by  forty-two  and  a  half  grains. 

The  subsequent  adoption  of  troy  weight  by  the  London  College  of 
Physicians  in  1618,  on  the  recommendation  of  Sir  Theodore  Turquet 
de  la  Mayerne,  who  compiled  their  first  Pharmacopoeia,  has  entailed 
upon  all  apothecaries  who  are  governed  by  British  customs,  to  this  day, 
the  very  great  inconvenience  of  buying  and  selling  medicines  by  one 
system  of  weights  and  compounding  them  by  another. 

In  the  next  century  efforts  were  made  towards  reforming  the  stand- 
ards, and  the  Royal  Society,  in  1736,  began  the  work,  which  ended  in 
the  preparation,  under  ihe  direction  of  the  House  of  Commons,  by  Mr. 
Bird,  of  the  standard  "yard"  and  standard  "pound"  troy  in  1760. 
Copies  of  these  have  been  made,  no  intentional  deviation  has  been 
made  since,  and  they  are  still  the  standards  used  most  largely  in  the 
United  States.  In  1816,  on  account  of  the  growing  popularity  of  the 
French  metrical  system,  and  in  view  of  the  desirability  of  securing  a 
standard  which  could  easily  be  recovered  in  case  of  loss  or  destruction 
and  which  should  be  commensurable  with  a  simple  unit,  steps  were  taken 
in  England  to  secure  these  advantages.    The  labors  of  English  scientists 
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led  to  the  adoption  of  the  Imperial  measures  and  standards,  which  were 
legalized  January  1, 1826,  and  are  now  in  general  use  in  Great  Britain. 
In  this  system  the  yard  is  equivalent  to  36  inches,  and  its  length  was 
determined  by  comparison  with  a  pendulum  beating  seconds  of  mean 
time,  in  a  vacuum,  at  the  temperature  of  62°  F.  at  the  level  of  the  sea, 
in  the  latitude  of  London,  which  length  was  found  to  be  39.1393  inches. 
The  pound  troy  (containing  5760  grains)  was  determined  by  comparison 
with  a  given  measure  of  distilled  water  under  certain  conditions  :  thus, 
a  cubic  inch  of  distilled  water  was  weighed  with  brass  weights  in  air  at 
62°  F.,  the  barometer  at  30  inches,  and  it  weighed  252.458  grains. 
The  standard  for  measures  of  capacity  (either  dry  or  liquid)  is  the  gallon, 
and  this  contains  10  pounds  avoirdupois  (each  7000  grains)  of  distilled 
water  weighed  in  air  at  62°  F.,  the  barometer  standing  at  30  inches ; 
the  bushel  containing  8  such  gallons.  In  1819-20  eiforts  were  made  in 
the  United  States  to  secure  uniformity  in  the  standards  which  were  in 
use  by  the  several  States.  Finally,  after  a  lengthy  investigation,  the  Sec- 
retary of  the  Treasury,  on  June  14,  1836,  was  directed  by  Congress  to 
furnish  each  State  in  the  Union  with  a  complete  set  of  the  revised  stand- 
ards, and  thus  we  have  the  troy  pound  (5760  grains),  the  avoirdupois 
pound  (7000  grains),  and  the  yard  (36  inches)  all  identical  with  the 
British  standards ;  but  the  gallon  is  quite  different,  the  old  wine  gallon 
of  231  cubic  inches,  containing  58372.2  grains  of  distilled  water  at  its 
maximum  density,  weighed  in  air  of  the  temperature  of  62°  F.,  the 
barometer  standing  at  30  inches,  hdng  retained,  whilst  the  bushel  con- 
tains 77.6274  pounds  of  water  under  the  same  conditions.^  In  1864  the 
use  of  the  metric  measures  was  legalized  in  Great  Britain,  but  not  made 
compulsory,  and  in  1866  the  United  States  followed  the  same  course. 

Apothecaries^  Weight  {also  called  Troy  Weight). 


Pound. 

Troy  Ounces. 

Drachms. 

Scruples. 

Grains. 

m  1 

=             12             = 

96 

= 

288 

— 

5760 

3  1 

8 

= 

24 

=zr 

480 

31 

= 

3 
91 

= 

60 

gr.  20 

The  British  Pharmacopoeia  has  adopted  avoirdupois  weight,  which  is 
also  in  general  use  in  the  United  States  for  commercial  purposes. 

Avoirdupois  Weight. 


Pound. 

Ounces. 

Grains. 

ibi 

=; 

16 

= 

7000 

oz.  1 

= 

437.5 

It  will  be  observed  that  the  troy  ounce  contains  42^  grains  more  than 
the  avoirdupois  ounce,  whilst  the  troy  pound  contains  1240  grains  less 
than  the  avoirdupois  pound.  Fortunately,  one  unit  common  to  troy, 
apothecaries',  and  avoirdupois  weight  has  been  saved, — namely,  the  grain. 
The  abbreviations  of  the  denominations  of  apothecaries'  weight  are  rep- 
resented by  the  signs  S,  ounce,  5,  drachm,  9,  scruple,  and  gr.  grain ; 
these  have  long  been  in  use,  but  are  very  likely  to  be  mistaken  for  one 

1  Slight  variations  in  these  original  equivalents  are  rccomtn ended  by  various  investigators, 
and  have  been  in  use  since  Hassler  made  his  rej)ort  iii  1832.  (See  Barnard  on  the  Metrio 
System,  page  153.) 
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another  in  rapid  or  careless  writing.  The  abbreviations  or  signs  for 
avoirdupois  weight  differ  from  those  of  troy  weight,  and  care  should  be 
used  not  to  confound  them ;  they  are  R).,  pound,  oz.,  ounce,  gr.,  grain. 

MEASURES. 
Apothecaries^  or  Wine  lleasure,  U.S. 

Gallon.                       Pints.                  Fluidouncea.             Fluidrachms.  Minims. 

Cong.  1         =          8        =           128          =         1024  =  61440 

0  1=            16          =           128  =  7680 

f^  1           =              8  =  480 

{^  1  —.  ni  60 

Imperial  Ifeasure,  Br. 

(Adopted  by  the  British  Pharmacopoeia.) 

Gallon.  Pints.  Fluidounces.  Fluidrachms.  Minima. 

C.  1  =  8  =  160  ~  1280  =  76800 

0  1==  20  =  160  =  9600 

fl.  oz.  1  =  8  480 

fl.  dr.  1  =       min.  60 

When  the  subject  of  the  weights  and  measures  in  ordinary  use  is 
studied,  the  want  of  simplicity  and  close  relation  is  clearly  apparent. 
The  pint  of  distilled  water  at  15.0°  C.  (60°  F.)  weighs  7291.2  grains, 
the  fluidounce  455.7  grains,  and  we  have  thus  three  ounces  in  use  of 
different  values, — troy  ounce  480  grains,  avoirdupois  ounce  437.5 
grains,  and  fluidounce  455.7  grains. 

The  Imperial  measure  differs  from  our  wine  measure  principally  in 
having  twenty  fluidounces  in  the  pint  instead  of  sixteen  :  a  convenient 
relation  exists,  however,  between  measure  and  weight  in  the  Imperial 
gallon,  which  contains  ten  avoirdupois  pounds  of  \vater  at  15.6°  C.  (60°  F.). 

The  Imperial  fluidounce  contains  the  same  number  of  grains  as  the 
avoirdupois  ounce  (437.5),  which  is  18.2  grains  less  than  that  of  the 
U.  S.  fluidounce  of  water  at  the  same  temperature  (455.7).  Although 
this  difference  may  be  considered  trifling  in  one  fluidounce,  it  is  not  so 
when  multiplied  by  four  or  eight,  and  this  is  one  serious  objection  to  the 
use  of  the  English  graduated  measures  in  the  United  States,  because 
they  indicate  Imperial  fluidounces  in.stead  of  U.  S.  fluidounces. 

Approximate  Measures. 

In  apportioning  doses  for  a  patient,  the  practitioner  is  usually  com- 
pelled to  order  the  liquid  medicine  to  be  administered  in  certain  quan- 
tities that  have  been  established  by  custom,  and  estimated  as  follows  : 

A  tumblerful ^.l^iij. 

A  teacupful f^iv. 

A  wineglassful f.^i.j- 

A  table-spoonful f^iv- 

A  dessertspoonful f,:^ij. 

A  t(!aspoonful f;^i. 

A  drop,  through  a  popular  error,  is  considered  to  be  1  minim.'  v 

In  almost  all  cases  the  modern  teacups,  tablespoons,  dessertspoons, 
and  teaspoons,  after  careful  tests  by  the  author,  were  found  to  average 
twenty-five  per  cent,  greater  capacity  than  the  theoretical  quantities 
given  above ;  and  the  use  of  accurately  graduated  medicine-glasses,  which 
may  be  had  now  at  a  trifling  cost,  should  be  insisted  upon. 

1  See  comparative  table,  p,  73. 
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The  Metric  System. — This  system,  which  originated  with  Prince  de 
Talleyrand,  Bishop  of  Autun,  France,  in  1790,  seems  destined  to  become 
universal,  as  it  is  now  legally  used  by  the  majority  of  all  civilized  nations, 
and  finds  especial  favor  with  scientists  even  in  countries  where  its  use  is 
not  compulsory.  The  starting-point  was  the  unit  of  length,  the  metre, 
which  is  the  lo.oo^o.ooo"  P^**^  ^^  ^^  earth's  circumference  around  the 
poles.  From  this,  the  unit  of  capacity  was  derived,  the  litre,  which  is 
the  cube  of  -^^  part  of  a  metre.  The  unit  of  weight,  the  ^amme,  was 
also  derived  from  the  metre,  it  being  the  weight  of  that  quantity  of  dis- 
tilled water,  at  its  maximum  density,  4°  C.  (39.2°  F.),  which  will  fill 
the  cube  of  y^  part  of  a  metre.*  The  name  Metrical  System,  it  will 
thus  be  seen,  is  very  appropriate,  as  each  unit  is  derived  from  the  metre  ; 
it  is  also  known  as  the  Decimal  System,  because  in  obtaining  the  mul- 
tiples and  subdivisions  the  number  ten  {decern)  is  used  solely.  The 
prefixes,  which  indicate  multiplication,  are  of  Greek  derivation,  and  are 
usually  spelled  with  a  capital  letter, — Deka,  10,  Hecto,  100,  Kilo, 
1000,  Myria,  10,000;  whilst  division  of  the  units  is  expressed  by  Latin 
prefixes,  the  initial  letters  not  being  capitals, — deci,  ^,  centi,  y^,  milli, 
Y^T^'    '^^^  word  Gild  has  been  suggested  as  a  useful  mnemonic,  thus, — 

GILD 

reek     ncreases,     atin     ecreases. 

The  following  table  gives  a  view  of  the  system  adapted  to  the  use  of 
the  student : 

Abbreviation.  Metre.                       Abbreviation.    Litre.                            Abbreviation.  Gramme. 

1  mini    metre,  mm.  =  .001        1  milli    litre,  ml.  =          .001        1  milli    gramme,   mg.  =          .001 

1  centi    metre,  cm.  =  .01          1  centi    litre,  cl.   =          .01          1  cent!    gramme,  eg.     =          .01 

1  deci     metre,  dm.  =  .11  deci      litre,  dl.  =          .11  deci     gramme,  dg.    =          .1 

Metre,     M.  1.                   Litre,     L.          1.                   Gramme,     Gm.       1. 

1  Deka  metre.  Dm.  =      10.  1  Deka  litre,  Dl.  =      10.  1  Deka    gramme,  Dg.  =•      10. 

1  Hecto  metre,  Hm.=     100.  1  Hecto  litre,  HI.  =     100.  1  Hecto  gramme,  Hg.  =     100. 

1  Kilo     metre.  Km.  =  1000.  1  Kilo    litre,  Kl.  =  1000.  1  Kilo     gramme.  Kg.  =  1000. 

1  Myria  metre,  Mm.  =10000.  1  Myria  litre.  Ml.  =10000.  1  Myria  gramme,  Mg.  =10000. 

In  pharmaceutical  practice  a  number  of  the  above  measures  are  rarely 
or  never  used.  Of  the  measures  of  length,  the  millimetre  (mm.)  and 
centimetre  (cm.)  are  employed  in  the  U.  S.  Pharmacopoeia  in  the  descrip- 
tions of  drugs,  accompanied  by  the  equivalent  measure  in  inches  or  its 
fractions,  whilst  in  microscopy,  micromillimetre  (mkra.),  signifying  the 
thousandth  part  of  a  millimetre,  is  sometimes  used.  In  measures  of 
capacity,  the  term  milUlitre  is  generally  replaced  by  cubic  centimetre  (C.c.) 
in  chemical  and  pharmaceutical  practice,  whilst  it  and  the  litre  are  alone 
chosen  as  the  most  convenient  units.  In  weight,  the  milligramme,  cen- 
tigramme, gramme,  and  kilogramme  are  selected ;  the  latter  being  the 
commercial  unit  for  larger  quantities  of  drugs,  and  called  hilo.  This 
habit  of  appropriating  only  certain  of  the  most  convenient  denomina- 
tions for  practical  work  has  an  analogy  in  the  disuse  of  the  theoretical 
terms  of  the  system  of  United  States  coinage :  thus,  the  double-eagle, 
eagle,  and  dime  are  ignored,  whilst  dollars  and  cents  are  preferred  as 

*  The  unit  of  surface  measure,  the  are,  being  the  square  of  ten  metres,  and  the  unit  of  solid 
measure,  the  utere,  having  the  capacity  of  a  cubic  metre,  need  not  c'aim  the  attention  of  the 
practical  pharmacist. 
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units.  The  principal  merits  of  the  metric  system  are:  1.  That  every 
weight  and  measure  bears  a  simple  relation  to  the  initial  unit,  the  metre. 
2.  That  every  unit  is  multiplied  or  divided  by  the  same  number  {i.e.,  10) 
to  obtain  the  various  denominations,  and  increase  or  decrease  is  expressed 
by  simply  moving  the  decimal  point.  3.  Its  almost  universal  adoption 
makes  it  an  international  system. 


Fig.  1. 


■'^IccT'^S! 


IGtm, 


y 


Metric  diagram. 

Len^h. — Metre.  One  side  of  the  above  square  measures  1  decimetre ; 
it  is  graduated  into  tenths  (centimetres) ;  and  these  into  tenths  {milli- 
metres) ;  (the  scale  beneath  shows  the  comparison  with  inches) :  10  deci- 
metres =  1  METRE  =  39.370432  in.  (remember  three  threes,  3  ft., 
3  in.,  3  eighths). 

Capacity. — Litre.  A  hollow  cube  having  each  side  of  the  same  size 
as  the  square  would  hold  a  LITRE  =  1000  C.c.  =  2.113433  pints. 

Weig-ht. — Gramme.  The  weight  of  distilled  water  at  4°  C. 
(39.2°  F.)  contained  in  a  cube  of  the  size  of  X  {j^^  of  a  litre)  is  equal 
to  a  GRAMME  =  15.43234874  grains,  and  measures  1  cubic  centimetre. 
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The  advantages  of  the  metric  system  have  become  more  and  more 
apparent  upon  examination,  and  its  simplicity,  brevity,  and  adaptability 
to  every-day  needs  are  now  universally  conceded.  The  progress  which 
it  had  made  in  this  country  up  to  1890  fully  warranted  its  exclusive 
adoption  in  the  U.  S.  Pharmacopoeia :  hence  definite  quantities  are 
given  and  metric  weights  and  measures  are  alone  emplo}'ed.  The 
necessity  for  knowing  thoroughly  the  denominations  of  all  the  systems 
in  present  use  is  one  of  the  evils  common  to  the  age  in  which  we  live ; 
and  it  must  ever  be  a  source  of  regret  that  when  the  young  Republic, 
more  than  a  century  ago,  abolished  the  complex  system  of  coinage  and 
adopted  the  decimal  system,  it  did  not  go  a  step  further  and  adopt  the 
same  principle  in  weights  and  measures. 

The  chief  disadvantage  of  the  metric  system  is  one  which  inheres  to 
the  decimal  principle  of  arithmetic, — namely,  that  the  number  ten  cannot 
be  divided  more  than  once  without  producing  a  fraction,  as,  10,  5,  2.5, 
1.25, 0.625.  The  practice  of  dividing  five  into  the  three  parts  of  2,  2, 
and  1  partly  compensates  for  this  defect ;  and  metric  weights  are  con- 
structed on  this  principle.  The  use  of  the  metric  weights  and  measures 
in  the  text  of  the  U.  S.  Pharmacopoeia  makes  it  necessary  for  every 
pharmacist  to  become  familiar  with  them,  and  therefore  an  easy  method 
of  remembering  their  relations  to  one  another  and  their  equivalents  in 
other  systems  is  desirable.  The  following  equivalents  are  derived  from 
those  established  by  Congress  for  use  in  legal  proceedings,  or  are  based 
upon  the  trustworthy  determinations  of  Captain  Clarke  and  Prof. 
Miller,  whilst  the  accompanying  rules,  which  show  the  methods  of 
using  the  equivalents,  are  preferred,  on  account  of  giving  more  accurate 
results.  When  very  fine  calculations  are  unnecessary,  it  will  be  found 
that  the  tables  of  equivalents  given  on  pages  44  and  45  will  prove 
sufficiently  accurate  for  most  pharmaceutical  work. 

To  convert  metric  weights  or  measures  into  those  in  ordinary  use  : 

Rule. — Multiply  the  metric  quantities  by  the  corresponding 
equivalent. 

Ex. — The  equivalent  of  one  metre  is  39.3704-  inches,  and  five  metres 
would  be  196.85  inches  :  39.370  X  5  ==  196.85.     To  convert 

Metres  into  inches,  multiply  by  39.370 

Centimetres  "    inches,  "  0.3937 

Millimetres  "    inches,  "  0.03937 

As  one  litre,  or  1000  C.c,  is  equal  to  33.8149-|-  fluidounces,  or  35.235 
Imperial  fluidounces,  to  convert 

Litres  into  fluidounces,  multiply  by  33.815 

Oubio  centimetr^es    "  fluidounces,  "  0.0338 

Litres  "   pints,  "  2.113 

lAtres  "    Imperial  pints,  "  1.7617 

Litres  "    Imjyerial  gallons,  "  0.2202 

Cubic  centimetres    "    Imperial  fluidounces,  "  0.0352 
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As  one  gramme  is  equal  to  1 5.432  +  grains,  or  .03527  avoirdupois 
ounce,  or  .03215  troy  ounce,  to  convert 


Grammes 

into  graifis, 

multiply  by 

15.432 

Centigrammes 

"    grains, 

0.15432 

Milligrammes 

"    grains. 

0.01543 

Kilogrammes 

"    avoirdupois  ounces. 

35.2739 

Grammes 

"    avoirdupois  ounces. 

.03527 

Kilogrammes 

"    avoirdupois  pounds, 

2.2046 

Kilogrammes 

"    troy  ounces, 

32.1507 

Grammes 

"    troy  ounces. 

.03215 

To  convert  the  weights  and  measures  in  ordinary  use  into  metric 
weights  and  measures : 

Rule. — Multiply  the  quantities  by  the  corresponding-  metric 
equivalent. 

As  one  inch  is  equal  to  0.0254  metre,  one  fluidounce  to  29.572+  cubic 
centimetres,  one  Imperial  fluidounce  to  28.3807  cubic  centimetres,  one 
grain  to  0.0648  gramme,  one  avoirdupois  ounce  to  28.3495  grammes, 
and  one  t7'oy  ounce  to  31.1035  grammes,  to  convert 


Inches 

into  metres, 

multiply  by 

0.0254 

Inches 

centimetres. 

a 

2.5399 

Inches 

millimetr&i, 

li 

25.3997 

Pints 

litres, 

« 

0.4731 

Fluidounces 

cubic  centimetres, 

i( 

29.572 

Imperial  pints 

litres. 

(( 

0.5676 

Imperial  gallons 

litres. 

<( 

4.5409 

Imperial  fluidounces 

cubic  centimetres, 

a 

28.3807 

Grains 

grammes. 

a 

0.0648 

Grains 

centigrammes. 

(( 

6.4799 

Grains 

milligrammes, 

u 

64.799 

Avoirdupois  ounces 

kilogrammes. 

« 

0.0283.^ 

Avoirdupois  ounces 

grammes, 

(( 

28.3495 

Avoirdupois  pounds 

kilogrammes, 

(( 

0.4536 

Troy  ounces 

kilogrammes, 

u 

0.0311 

Trvy  ounces 

grammes, 

a 

31.1035 

It  will  be  observed  that  there  is  a  slight  difference  in  the  smaller 
quantities,  increasing  in  the  larger,  between  the  equivalents  in  the 
following  tables  and  those  above  given  :  this  is  owing  to  the  fact  that 
the  temperature  used  as  the  basis  for  the  metric  units  is  4°  C,  instead  of 
15.6°  C,  tlie  usual  temperature  in  practice,  and  the  equivalents  in  the 
old  form  weights  and  measures  in  the  table  must  correspond.  The 
column  upon  the  left  of  the  page  gives  the  weight  in  grains  from  one 
hundred  pounds  down  ;  the  difference  in  value  from  the  next  column 
is  due  to  the  variation  in  temperature  standards  :  the  fluidounce  equiva- 
lent at  15.6°  C.  (60°  F.)  is  455.7  grains;  the  fluidounce  at  4°  C. 
(39.2°  F.)  in  vacuo  is  456.392  grains.  For  practical  work  in  phar- 
macy the  discrepancy  is  too  trivial  to  give  serious  annoyance. 
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TABLE  OF  METRIC  AND  OLD  FORM  EQUIVALENT 
WEIGHTS   AND   MEASURES. 

(100  lbs.  ay.  to  -[itsis  of  a  grain.) 


Weights,  Old  Form. 

Metric 

Weight  and 

Measure. 

Gm.]       [Co. 

Measures,  Old  Form. 

Equivalent  in 

grains. 
(Temp.  15.4° 
C,  6U°  F.)* 

Grains. 

Avoirdupois, 
lb.      oz.      grains. 

gal. 

Fluid. 

fluid 
pts.    oz. 

min- 
ims. 

Fluid- 
ounces  and 
fractions. 

6989.38.5 

700000 

100 

45359.2 

11 

7 

13 

369.1 

1633.769 

69340.3,1 

694456.0 

99 

3 

143.5 

46000 

11 

7 

1 

298.6 

1621.622 

677994.3 

679023.7 

97 

0 

23.7 

44000 

11 

4 

15 

388.0 

1487.808 

663991.8 

665000 

95 

43091.3 

11 

3 

1 

38.9 

1457.081 

647176.5 

648159.0 

92 

9 

221.5 

42000 

11 

0 

12 

86.9 

1420.U.1 

641625.6 

642599.6 

91 

12 

349.6 

41639.8 

11 

... 

1408 

629044.6 

630000 

90 

40823.3 

10 

6 

4 

188.2 

1380,392 

616358.4 

617294.3 

88 

2 

419.3 

40000 

10 

4 

8 

266.4 

1362,653 

694097.5 

695000 

85 

38565,4 

10 

1 

7 

337.4 

1303.703 

585540.3 

586429.5 

83 

12 

179.5 

38000 

10 

0 

4 

444.0 

1284.925 

583296.0 

584181.4 

83 

7 

118.9 

37864.3 

10 

1280 

559150.7 

560000 

80 

... 

36287.4 

9 

4 

11 

7.2 

1227.016 

554722.7 

555564.8 

79 

6 

377.3 

36000 

9 

4 

1 

142.8 

1217.298 

524966.4 

525763.3 

75 

1 

325.8 

34068.9 

9 

.,, 

... 

1162 

624203.6 

525000 

75 

34019.4 

8 

7 

14 

156.5 

1160.326 

623904.2 

524700.1 

74 

15 

137.6 

34000 

8 

7 

13 

320.1 

1149.669 

493086.5 

492835.4 

70 

8 

335.3 

32000 

8 

3 

10 

20.2 

1082,042 

489256.8 

490000 

70 

31751.5 

8 

3 

1 

306.2 

1073.638 

466636.8 

467345.2 

66 

12 

95.2 

30283.5 

8 

1024 

462268.9 

462970.7 

66 

2 

95.7 

30000 

7 

7 

6 

199.2 

1014.415 

454309.7 

455000 

65 

29483.5 

7 

6 

4 

465.5 

996.949 

431450.8 

432106.0 

61 

11 

293.4 

28000 

7 

3 

2 

377.8 

946.787 

419362.9 

420000 

60 

27215.5 

7 

1 

8 

920.261 

408307.2 

408927.0 

68 

6 

302.0 

26498.0 

7 

896 

400632.8 

401241.3 

67 

5 

53.8 

26000 

6 

6 

15 

76.3 

879,169 

385224.2 

385808.9 

55 

1 

371.4 

26000 

6 

4 

13 

166.1 

845,346 

384416.2 

385000 

55 

24947.6 

6 

4 

11 

275.0 

843.573 

369815.1 

370376.6 

52 

14 

251.6 

24000 

6 

2 

11 

255.4 

811.632 

349977.6 

350509.0 

50 

1 

71.4 

22712.6 

6 

... 

768 

349469.1 

350000 

50 

22679.6 

5 

7 

14 

424.3 

766,884 

338997.1 

.339511.8 

48 

8 

11.8 

22000 

5 

6 

7 

434.0 

743.904 

314522.3 

315000 

45 

20411.7 

5 

3 

2 

94.1 

690.196 

308179.0 

308647.1 

44 

1 

209.6 

20000 

6 

2 

4 

132.5 

676.276 

291648.0 

292090.7 

41 

11 

178.2 

18927.2 

5 

,.. 

... 

640 

279575.1 

280000 

40 

18143.7 

4 

6 

6 

243.4 

613.507 

277360.9 

277782.4 

39 

10 

407.4 

18000 

4 

6 

0 

311.0 

608.648 

246543.3 

246917.7 

35 

4 

167.7 

16000 

4 

1 

13 

10.1 

541.021 

244628.4 

245000 

36 

•  •. 

15876.7 

4 

1 

8 

393.1 

536.819 

233318.4 

233672.6 

33 

6 

47.6 

15141.7 

4 

... 

512 

231134.2 

23148.5.3 

33 

1 

47.8 

15000 

3 

7 

11 

99.4 

607.207 

*  For  explanation,  see  page  43. 
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Weights,  Old  Form. 

Metric 

Weight  and 

Measure. 

Gm.]       [Co. 
14000 

Measures,  Old  Fobh. 

Equivalent  in 

grains. 

(Temp.  15.4° 

C,  60°  F.) 

Grains. 

Avoirdupois, 
lb.      oz.      grains. 

gal. 

Fluid. 

fluid 
pts.     oz. 

min- 
ims. 

Fluid- 
ounces  and 
fractions. 

215725.2 

21605.3.0 

30 

13 

365.5 

3 

5        9 

188.6 

473.393 

209763.3 

210000 

30 

13607.8 

3 

4     12 

62.9 

460.1.31 

184907.1 

185188.3 

26 

7 

125.8 

12000 

3 

1        5 

367.2 

405.765 

174988.8 

175254.4 

25 

0 

254.4 

11356.3 

3 

384 

174734.5 

176000 

25 

11339.8 

2 

7     15 

212.2 

383.442 

154089.5 

154323.6 

22 

0 

323.6 

10000 

2 

6       2 

66.2 

338.138 

139787.3 

140000 

20 

9071.8 

2 

3       2 

361.4 

306.753 

138680.4 

138891.2 

19 

13 

203.7 

9000 

2 

3       0 

155.5 

304.324 

123718.6 

123458.9 

17 

10 

83.9 

8000 

2 

0     14 

245.2 

270.511 

116659.2 

116836.3 

16 

11 

23.8 

7570.9 

2 

256 

107862.8 

108026.5 

15 

6 

401.5 

7000 

6     12 

334.6 

236.697 

104840.6 

106000 

15 

6803.9 

6       6 

31.2 

230.065 

97851.4 

98000 

14 

... 

6350.3 

5       6 

349.2 

214.728 

92453.7 

92594.1 

13 

3 

281.6 

6000 

5       4 

423.8 

202.883 

90862.0 

91000 

13 

5896.7 

4       7 

187.2 

199.390 

83872.6 

84000 

12 

5443.1 

3       8 

25.1 

184.052 

77044.8 

77161.8 

11 

0 

161.8 

5000 

2       9 

33.1 

169.069 

76883.2 

77000 

11 

4989.5 

2       8 

343.2 

168.715 

69893.9 

70000 

10 

4535.9 

1       9 

180.9 

153.377 

69340.3 

69445.6 

9 

14 

320.6 

4500 

1       8 

77.8 

152.162 

62904.4 

63000 

9 

... 



4082.3 

..      10 

18.8 

138.039 

61635.8 

61729.4 

8 

13 

41.9 

4000 

..       7 

122.5 

135.255 

58329.6 

58418.1 

8 

5 

230.6 

3785.4 

128 

65915.1 

56000 

8 

3628.7 

..    122 

336.7 

122.701 

63931.3 

54013.2 

7 

11 

200.7 

3500 

..    118 

167.2 

118.348 

48925.7 

49000 

7 

3175.1 

..    107 

174.6 

107.364 

46226.9 

46297.1 

6 

9 

359.6 

3000 

..    101 

211.9 

101.441 

45570.0 

45639.2 

6 

8 

139.2 

2957.4 

..  100 

100 

43747.2 

43813.6 

6 

4 

63.6 

2839.1 

..     96 

96 

41936.3 

42000 

6 

... 

2721.6 

..      92 

125.3 

92.026 

41013.0 

41075.3 

5 

13 

387.8 

2661.6 

..     90 

90 

38522.6 

38680.9 

5 

8 

80.9 

2500 

..      84 

256.8 

84.535 

36456.0 

36511.4 

5 

3 

198.9 

2365.9 

..     80 

80 

34946.9 

35000 

5 

2268.0 

..     76 

330.2 

76.688 

31899.0 

31947.4 

4 

9 

9.9 

2070.2 

..     70 

70 

30817.9 

30864.7 

4 

6 

239.7 

2000 

..     67 

301.2 

67.628 

29276.9 

29321.5 

4 

3 

9.0 

1900 

..     64 

118.1 

64.246 

29164.8 

29209.1 

4 

2 

334.1 

1892.7 

..     64 



64 

27957.5 

28000 

4 

1814.4 

..      61 

168.4 

61.351 

27736.1 

27778.2 

3 

15 

215.7 

1800 

..      60 

415.1 

60.865 

27342.0 

27383.5 

3 

14 

258.5 

1774.4 

..     60 

60 

26195.2 

26235.0 

3 

11 

422.5 

1700 

..      57 

232.1 

57.484 

24654.3 

24691.8 

3 

8 

191.8 

1600 

..      54 

49.0 

54.102 

23113.4 

23148.5 

3 

4 

.398.5 

1500 

..      50 

346.0 

50.721 

22785.0 

22819.6 

3 

4 

69.6 

1478.685 

..     50 

60 

22329.3 

22363.2 

3 

3 

60.7 

1449.111 

..     49 

49 

21873.6 

21906.8 

3 

2 

31.8 

1419.538 

..     48 

48 

21572.5 

21605.3 

3 

1 

167.8 

1400 

..     47 

162.8 

47.339 

21417.9 

21450.4 

3 

1 

12.9 

1389.964 

..     47 

47 

20968.1 

21000 

3 

1360.778 

..     46 

6.3 

46.013 

20962.2 

20994.0 

2 

15 

431.5 

1360.390 

..     46 

46 

20506.5 

20537.6 

2 

14 

412.6 

1330.817 

..     45 

45 
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Weiohts,  Old  Form. 

Metric 

Weight  and 

Measure. 

Gm.]       [Cc. 

Measures,  Old 

Form. 

Equivalent  In 

grains. 

(Temp.  15.4° 

C,  60°  F ) 

Grains. 

Avoirdupois, 
lb.     oz.       grains. 

Fluid. 

fluid 
gal.  pts.     oz. 

min- 
ims. 

Fluid- 
ounces  and 
fractions. 

20050.8 

20081.2 

2 

13 

393.7 

1301.243 

44 

44 

20031.7 

20062.1 

2 

13 

374.6 

1300 

43 

459.8 

43.958 

19595.1 

19624.9 

2 

12 

374.9 

1271.669 

43 

43 

19193.4 

19168.5 

2 

11 

356.0 

1242.095 

42 

42 

18683.7 

18712.1 

2 

10 

337.1 

1212.522 

41 

41 

18490.8 

18518.8 

2 

10 

143.8 

1200 

40 

276.8 

40.577 

18228.0 

18255.7 

2 

9 

318.2 

1182.948 

40 

40 

17772.3 

17799.3 

2 

8 

299.3 

1153.374 

39 

39 

17316.6 

17342.9 

2 

7 

280.4 

1123.801 

38 

38 

16949.8 

16975.6 

2 

6 

350.6 

1100 

37 

93.6 

37.195 

16860.9 

16886.5 

2 

6 

261.5 

1094.227 

37 

37 

16406.2 

164.30.1 

2 

5 

242.6 

1064.653 

36 



36 

15949.5 

15973.7 

2 

4 

223.7 

1035.080 

35 

35 

15493.8 

15517.3 

2 

3 

204.8 

1005.506 

34 

34 

15409.0 

15432.4 

2 

3 

119.9 

1000 

.33 

390.6 

33.814 

15336.6 

15060.9 

2 

2 

185.9 

975.932 

33 

33 

14638.5 

14660.7 

2 

1 

223.2 

950 

32 

69.1 

32.123 

14582.4 

14604.5 

2 

1 

167.0 

946.358 

32 

32 

14126.7 

14148.2 

2 

... 

148.2 

916.875 

31 

31 

1.S979.1 

14000 

2 

907.185 

30 

324.2 

30.676 

13867.9 

13889.1 

15 

326.6 

900 

30 

207.6 

30.432 

13671.0 

13691.8 

15 

129.3 

887.211 

30 

30 

13542.0 

13562.5 

15 

878.635 

29 

344.1 

29.717 

13215.3 

13235.0 

14 

10.4 

857.637 

29 

29 

13105.5 

18125 

14 

850.486 

28 

363.9 

28.769 

1.3097.7 

13117.5 

13 

430.0 

850 

28 

366.0 

28.742 

12759.6 

12779.0 

13 

91.5 

828.064 

28 

28 

12668.5 

12687.5 

13 

822.136 

27 

383.8 

27.800 

12327.1 

12345.9 

12 

95.9 

800 

27 

24.5 

27.061 

12303.9 

12322.6 

12 

72.6 

798.490 

27 

27 

12231.4 

12250 

12 

793.787 

26 

403.7 

26.841 

11848.2 

11866.2 

11 

53.7 

768.916 

26 

26 

11794.9 

11812.5 

11 

765.437 

25 

423.6 

25.883 

11556.6 

11574.3 

10 

199.0 

750 

25 

173.0 

25.360 

11392.5 

11409.8 

10 

34.8 

739.343 

...    ...     25 

25 

11357.9 

11375 

10 

737.087 

24 

443.4 

24.924 

10936.8 

10953.4 

9 

15.9 

709.769 

24 

24 

10921.3 

10937.5 

9 

708.738 

23 

463.3 

23.966 

10786.4 

10802.6 

8 

302.6 

700 

23 

321.4 

23.670 

10484.3 

10500 

8 

680.388 

23 

3.1 

23.007 

10481.1 

10497.0 

7 

434.5 

680.195 

23 

23 

10047.3 

10062.5 

7 

652.039 

22 

23.0 

22.048 

10025.4 

10040.6 

6 

415.6 

650.621 

22 

22 

10015.8 

10031.0 

6 

406.0 

650. 

21 

469.9 

21.979 

9610.7 

9625 

6 

623.689 

21 

42.9 

21.09 

9569.7 

9584.2 

5 

396.7 

621.048 

21 

21 

9245.2 

9259.4 

5 

71.9 

600 

20 

138.4 

20.288 

9173.7 

9187.5 

6 

695.340 

20 

62.7 

20.131 

9114.0 

9127.8 

4 

377.8 

591.474 

20 

20 

8736.7 

8760 

4 

666.990 

19 

82.6 

19.172 

8658.3 

8671.4 

3 

358.9 

561.900 

19 

19 

8475.1 

8487.8 

3 

175.0 

550 

18 

286.8 

18.598 
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Weights,  Old  Form. 

Metric 
Weight  and 
Measube.     I 

Gm.]       [Co. 

Measures,  Old 

Form. 

Equivalent  in 

grains. 

(Tomp.  15.4° 

C,  60°  F.) 

Grains. 

Avoird 
lb.      oz. 

ipois. 
grains. 

Fluid 

fluid 
;al.  pts.     oz. 

min- 
ims. 

Fluid- 
ounces  and 
fractions. 

8300.1 

8312.5 

1       3 

538.641 

18 

102.5 

18.214 

8202.6 

8215.1 

1        2 

340.1 

532.327 

..     18 

18 

786.-?.  1 

7876 

1       2 

510.291 

..      17 

122.4 

17.255 

7746.9 

7758.7 

1       1 

321.2 

502.753 

..      17 

17 

7704.5 

7716.2 

1       1 

278.7 

600 

..      16 

435.3 

16.907 

7426.5 

7437.5 

1       1 

481.942 

..      16 

142.2 

16.297 

7291.2 

7302.3 

1      ... 

302.3 

473.179 

..     16 

16 

6989.5 

7000 

1      ... 

453.592 

..      15 

162.1 

15.338 

6933.9 

6944.6 

..      15 

382.1 

450 

..      15 

103.8 

15.216 

6835.5 

6845.9 

..      15 

283.4 

443.606 

..     15 

16 

6552.5 

6562.4 

..     16 

425.243 

..     14 

182.0 

14.379 

6379.8 

6389.5 

..      14 

264.5 

414.032 

..     14 

14 

6163.8 

6172.9 

..      14 

47.9 

400 

..      13 

252.3 

13.526 

6115.9 

6125 

..     14 

396.893 

..      13 

201.8 

13.421 

5924.1 

5933.1 

..      13 

245.6 

384.458 

..     13 

13 

5678.9 

5687.5 

..     13 

368.544 

..      12 

221.7 

12.462 

5468.4 

5476.7 

..      12 

226.7 

354.884 

..     12 

12 

5393.2 

5401.3 

..      12 

151.3 

350 

..     11 

400.7 

11.835 

5241.9 

5250 

..     12 

340.194 

..     11 

273.1 

11.570 

5012.7 

5020.3 

..      11 

207.8 

325.311 

..      11 

11 

4805.4 

4812.5 

..     11 

311.845 

..      10 

261.4 

10.545 

4622.6 

4629.7 

..      10 

254.7 

300 

.,      10 

69.2 

10.144 

4557.0 

4563.9 

..      10 

188.9 

295.737 

..     10 

10 

4368.3 

4376 

..     10 

283.495 

9 

281.3 

9.586 

4101.3 

4107.5 

9 

170.0 

266.163 

9 

9 

3931.8 

3937.5 

9 

255.146 

8 

301.2 

8.628 

3852.0 

3858.1 

8 

358.1 

250 

... 

8 

217.7 

8.453 

3645.6 

3651.1 

8 

151.1 

236.590 

8 

8 

.3494.8 

3500 

8 

226.796 

..       7 

321.0 

7.669 

3189.9 

3194.7 

7 

132.2 

207.016 

7 

7 

3081.9 

3086.5 

..       7 

24.0 

200 

6 

366.1 

6.763 

3057.7 

3062.5 

7 

198.447 

6 

340.9 

6.710 

2734.2 

27.38.4 

6 

113.4 

177.442 

..       6 

6 

2621.2 

2625 

6 

170.097 

5 

360.8 

5.752 

2311.3 

2314.9 

5 

127.4 

150 

5 

34.6 

5.072 

2278.5 

2282.0 

5 

94.5 

147.869 

6 

6 

2184.2 

2187.6 

..       5 

141.748 

..       4 

380.7 

4.793 

1926.2 

1929.0 

4 

179.0 

126 

4 

108.8 

4.227 

1822.8 

1825.6 

4 

75.6 

118.295 

4 

4 

1747.2 

1750 

4 

11,3,398 

3 

400.5 

3.834 

1540.7 

1543.2 

3 

2.30.7 

100 

3 

183.1 

3.381 

1386.7 

1388.9 

..        3 

76.4 

90 

3 

20.8 

3.043 

1367.1 

1369.2 

3 

46.7 

88.721 

3 

3 

1310.6 

1312.5 

3 

85.049 

2 

420.4 

2.876 

1232.7 

12.34.6 

2 

359,6 

80 

2 

338.5 

2.705 

1155.7 

1157.4 

2 

282.4 

76 

2 

257.3 

2.536 

1078.6 

1080.3 

2 

205.3 

70 

2 

176.1 

2.367 

924.6 

925.9 

2 

50.9 

60 

2 

13.8 

2.029 

911.4 

912.8 

2 

37.8 

69.147 

2 

2 

873.6 

875 

2 

56.699 

1 

440.3 

1.917 

770.6 

771.6 

1 

.3.34.1 

60 

1 

331.5 

1.691 

616.6 

617.3 

1 

179.8 

40 

1 

169.2 

1.353 

48 

METROLOOF. 

From  1  troy  ounce  to  14  ounce  av. 

Weights,  Old  Foem.                           | 

Measures,  Old  Form. 

Metric 
Weight  and 

Equivalent  in 

Measure. 

grains. 

(Temp.  15.4° 

C,  60°  F.) 

Grains. 

Drachms. 

Fluid-dracbms. 

Minims. 

Gm.]        [Cc. 

479.3 

480 

8=lg 

31.103 

8.413 

504.8 

477.6 

478.4 

7.973 

31 

8.385 

503.1 

474.7 

475.4 

7.923 

30.805 

8J 

500 

469.3 

470 

n  =  m 

30.465 

8.238 

494.3 

465.2 

465.9 

7.765 

30.190 

8i 

490 

462.3 

463.0 

7.717 

30 

8.115 

486.9 

459.3 

460 

n  =  m 

29.807 

8.063 

483.8 

455.7 

456.392 

7.607 

29.573 

8 

480 

449.3 

450 

n=m 

29.159 

7.888 

473.3 

446.8 

447.5 

7.459 

29 

7.845 

470.7 

446.1 

446.9 

7.449 

28.958 

n 

470 

439.3 

440 

n  =  m 

28.512 

7.713 

462.8 

436.8 

437.5 

Igav. 

28.350 

7.668 

460.1 

436.7 

437.4 

7.290 

28.341 

n 

460 

431.4 

432.1 

7.202 

28 

7.575 

454.5 

429.3 

430 

n  =  uE 

27.864 

7.537 

462.2 

427.2 

427.9 

7.132 

27.725 

7i 

450 

419.4 

420 

7  =  ig 

27.216 

7.362 

441.7 

417.7 

418.3 

6.972 

27.109 

n 

440 

416.1 

416.7 

6.945 

27 

7.303 

438.2 

409.4 

410 

6^=m 

26.668 

7.187 

431.2 

408.3 

408.9 

6.815 

26.493 

74 

430 

400.6 

401.2 

6.687 

26 

7.033 

422.0 

399.4 

400 

6§  =  t^ 

26.920 

7.012 

420.7 

398.7 

399.3 

6.655 

25.877 

7 

420 

389.4 

390 

6i  =  m 

25.271 

6.837 

410.2 

389.2 

389.8 

6.497 

25.261 

61 

410 

385.2 

385.8 

6.430 

25 

6.762 

405.8 

379.7 

380.3 

6.338 

24.646 

6S 

400 

379.4 

380 

6j = m 

24.624 

6.662 

399.7 

370.2 

370.8 

6.180 

24.029 

6i 

390 

369.8 

370.4 

6.173 

24 

6.492 

389.5 

369.4 

370 

H=m 

23.976 

6.485 

389.1 

360.8 

361.3 

6.022 

23.413 

6i 

380 

359.5 

360 

6  =  ig 

23.328 

6.310 

378.6 

354.4 

354.9 

6.915 

23 

6.222 

373.3 

351.3 

351.8 

5.863 

22.796 

64 

370 

349.5 

350 

^=m 

22.680 

6.136 

368.1 

341.8 

342.3 

5.705 

22.180 

6 

360 

339.5 

340 

6i = m 

22.032 

5.960 

357.6 

339.0 

339.5 

5.658 

22 

5.952 

357.1 

332.3 

332.8 

5.547 

21.563 

5t 

350 

329.5 

330 

5i  =  Hg 

21.384 

6.785 

347.1 

323.6 

324.1 

5.401 

21 

6.680 

340.8 

322.8 

323.3 

5.388 

20.948 

6S 

340 

319.5 

320 

5J  =  §3 

20.736 

5.610 

336.6 

313.3 

313.8 

5.230 

20.332 

6i 

330 

309.5 

310 

H  =  m 

20.088 

5.433 

326.0 

308.1 

308.6 

5.143 

20 

5.410 

324.6 

303.3 

304.3 

5.072 

19.716 

64 

320 
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Weights,  Old  Form. 

Metric 

WEIfiHT   AND 

Measure. 

Measures, 

Old  Form. 

Equivalent  in 

graiiis. 

(Temp.  15.4° 

C,  (iO°  F.) 

Grains. 

Drachms. 

Gm.]        [Co. 

Fluid-drachma. 

Minims. 

299.5 

300 

6  =  15 

19.440 

5.258 

315.5 

294.3 

294.7 

4.912 

19.099 

6J 

310 

292.8 

293.2 

4.887 

19 

5.140 

308.4 

289.6 

290 

n=m 

18.792 

5.083 

305.0 

284.8 

285.2 

4.753 

18.483 

6 

300 

279.6 

280 

45  =  ^^ 

18.144 

4.908 

294,5 

277.4 

277.8 

4.630 

18 

4.870 

292.2 

275.3 

275.7 

4.595 

17.867 

4^ 

290 

269.6 

270 

4i  =  ^5 

17,496 

4.733 

284.0 

265.8 

266.2 

4.437 

17.251 

4S 

280 

262.0 

262.4 

4.373 

17 

4.598 

275.9 

259.6 

260 

4i  =  M5 

16.848 

4.557 

273.4 

256..3 

256.7 

4.278 

16.635 

4i 

270 

249.6 

250 

^=m 

16.200 

4.382 

262,9 

246.8 

247.2 

4,120 

16.019 

44 

260 

246.5 

246.9 

4,115 

16 

4..328 

259,7 

239.6 

240 

4  =  i5 

15.552 

4.207 

252.4 

237.3 

237.7 

3.962 

15.403 

4J 

250 

231.1 

231.5 

3.858 

15 

4.057 

243.4 

229.7 

230 

H=m 

14.904 

4.032 

241.9 

227.9 

228.2 

3.803 

14.787 

4 

240 

219.7 

220 

3§  =  M5 

14.256 

3.857 

231.4 

218.4 

218.75 

igav. 

14.175 

3.835 

230.1 

218.36 

218.69 

3.645 

14.171 

3f 

230 

215.8 

216.1 

3.602 

14 

3.787 

227.2 

209.7 

210 

3i  =  Ikl 

13.608 

3.682 

220.9 

208.9 

209.2 

3.487 

13.555 

3§ 

220 

200.3 

200.6 

3.343 

13 

3.517 

211.0 

199.7 

200 

3i  =  A5 

12.960 

3.505 

210.3 

199.4 

199.7 

3.328 

12.938 

3i 

210 

189.9 

190.2 

3.170 

12.322 

3J 

200 

189.7 

190 

H=m 

12.312 

3.330 

199,8 

184.9 

185.2 

,      3.087 

12 

3.247 

194,8 

180.4 

180.7 

3.012 

11.706 

H 

190 

179.7 

180 

3  =  15 

11.664 

3.155 

189,3 

170.8 

171.1 

2.852 

11.090 

3 

180 

169.7 

170 

2f  =  Hl 

11.016 

2.980 

178,8 

169.5 

169.8 

2.830 

11 

2.975 

178,5 

161.4 

161.6 

2.693 

10.474 

n 

170 

159.8 

160 

n  =  hl 

10.368 

2.805 

168.3 

154.1 

154.3 

2.572 

10 

2.705 

162.3 

151.9 

152.1 

2.535 

9.858 

2S 

160 

149.8 

150 

2i  =  H5 

9.719 

2.630 

157,8 

142.4 

142.6 

2.377 

9,242 

24 

150 

1.39.8 

140 

2J  =  ^55 

9.072 

2.453 

147.2 

138.7 

138.9 

2.315 

9 

2.435 

146.1 

132.9 

1.3.3.1 

2.218 

8.626 

2i 

140 

129.8 

130 

^=m 

8.424 

2.278 

136.7 

123.3 

123.5 

2.058 

8 

2.163 

129.8 

119.8       . 

120 

2  =  i5 

7.776 

2.103 

126.2 

113.0 

114.1 

1.902 

7..393 

2 

120 

109.8 

110 

if  =  H5 

7.128 

1.928 

115.7 

50 
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Weights,  Old  Foem. 

Metric 

Weight  and 

Measure. 

Measures, 

Old  Form. 

Equivalent  in 

grain  8. 

(Temp.  15.4° 

C,  60°  F.) 

Grains. 

Drachms. 

Gm.]        [Cc. 

Fluid-drachms. 

Minims. 

109.2 

109.375 

i^av. 

7.087 

1.917 

115.0 

107.8 

108.0 

1.800 

7 

1.893 

113.6 

99.8 

100 

n  =  ^^i 

6.480 

1.753 

105.2 

94.9 

95.1 

1.585 

6.161 

n 

100 

92.5 

92.6 

1.545 

6 

1.623 

97.4 

89.0 

90 

ii  =  A§ 

5.832 

1.578 

94.7 

85.4 

85.6 

1.427 

5.545 

li 

90 

79.9 

80 

H  =  ig 

5.184 

1.401 

84.1 

77.1 

77.2 

1.287 

6 

1.351 

81.2 

76.0 

76.1 

1.268 

4.929 

^ 

80 

69.9 

70 

H  =  Ag 

4.536 

1.227 

73.6 

66.5 

66.6 

1.110 

4.313 

IJ 

70 

61.6 

61.7 

1.028 

4 

1.082 

64.9 

59.9 

60 

l  =  i5 

3.888 

1.051 

63.1 

66.9 

57.0 

.950 

3.697 

1 

60 

54.6 

54.6875 

Jgav. 

3.544 

.958 

57.5 

From  50  grains  to  1  minim. 


Metric  Weight 

Metric  Weight 

Grains. 

AND 

Measure. 
Gm.]         [Cc. 

Minims. 

Grains. 

AND 

Measure. 
Gm.]         [Cc. 

Minims. 

SO 

3.240 

62.6 

36.1 

2.341 

38 

49.0 

3.175 

51.5 

36 

2.333 

37.9 

48 

3.110 

50.5 

35.2 

2.280 

37 

47.5 

3.081 

50 

35 

2.268 

36.8 

47 

3.046 

49.4 

34.2 

2.218 

36 

46.6 

3.019 

49 

34 

2.203 

35.8 

46.3 

3 

48.7 

33.3 

2.156 

35 

46 

2.981 

48.4 

33 

2.138 

34.7 

45.6 

2.957 

48 

32.3 

2.095 

34 

45 

2.916 

47.3 

32 

2.074 

33.7 

44.7 

2.896 

47 

31.4 

2.033 

33 

44 

2.851 

46.3 

31 

2.009 

32.6 

43.7 

2.834 

46 

30.9 

2 

32.5 

43 

2.786 

45.2 

30.4 

1.972 

32 

42.8 

2.773 

45 

30 

1.944 

31.6 

42 

2.722 

44.2 

29.5 

1.910 

31 

41.8 

2.711 

44 

29 

1.879 

30.5 

41 

2.657 

43.1 

28.5 

1.848 

30 

40.9 

2.649 

43 

28 

1.814 

29.4 

40 

2.592 

42.1 

27.6 

1.787 

29 

39.9 

2.588 

42 

27 

1.750 

28.4 

39 

2.527 

41.0 

26.6 

1.725 

28 

38.98 

2.526 

41 

26 

1.685 

27.3 

38.03 

2.464 

40.0 

25.7 

1.664 

27 

38 

2.462 

39.97 

25 

1.620 

26.3 

37.1 

2.403 

39 

24.7 

1.602 

26 

37 

2.398 

38.9 

24 

1.555 

25.2 
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Metric  Weight 

Metric  Weioiit 

Grains. 

AND 

Measure. 
Gm.]         [Co. 

Minims. 

Grains. 

AND 

Measure. 
Gm.]         [Co. 

Minims. 

23.8 

1.540 

25 

12 

0.778 

12.6 

23.2 

1.5 

24.4 

11.6 

0.75 

12.2 

23 

1.490 

24.2 

11.4 

q.739 

12 

22.8 

1.479 

24 

11 

0.713 

11.6 

22 

1.426 

23.1 

10.5 

0.678 

11 

21.9 

1.417 

23 

10 

0.648 

10.5 

21 

1.361 

22.1 

9.5 

0.616 

10 

20.9 

1.355 

22 

9 

0.583 

9.5 

20 

1.296 

21.03 

8.6 

0.555 

9 

19.3 

1.25 

20.3 

8 

0.518 

8.4 

19.02 

1.232 

20 

7.7 

0.5 

8.1 

19 

1.231 

19.97 

7.6 

0.493 

8 

18.1 

1.171 

19 

7 

0.454 

7.4 

18 

1.166 

18.9 

6.7 

0.431 

7 

17.1 

1.109 

18 

6 

0.389 

6.3 

17 

1.102 

17.9 

5.7 

0.370 

6 

16.2 

1.047 

17 

5 

0.324 

5.3 

16 

1.037 

16.8 

4.8 

0.308 

5 

15.4324 

1 

16.2 

4 

0.259 

4.2 

15.2 

0.986 

16 

3.8 

0.246 

4 

15 

0.972 

15.8 

3 

0.194 

3.2 

14.3 

0.924 

15 

2.9 

0.185 

3 

14 

0.907 

14.7 

2 

0.130 

2.1 

13.3 

0.863 

14 

1.9 

0.123 

2 

13 

0.842 

13.7 

1 

0.065 

1.0517 

12.4 

0.801 

13 

0.9508 

0.06161 

1 

From  fe  grrain  to  ynW  grain. 

Measures  of  length. 

Inches 

Grammes. 

Grains. 

Centimetres. 

Inches. 

Millimetres. 

in  decimal 
fractions. 

in 

common 
fractions. 

0.058 

A 

100 

39.37 

25.4 

1 

1 

0.057 

f 

99.0 

39 

26 

0.98 

0.056 

i 

96.5 

88 

24.5 

0.96 

0.055 

f 

95 

37.40 

24 

0.94 

0.054 

i 

93.9 

37 

23.8 

0.94 

H 

0.052 

1 

91.4 

36 

23.5 

0.92 

0.049 

1 

90 

35.43 

23 

0.90 

M 

0.045 

A 

88.9 

86 

22.5 

0.89 

0.043 

I 

86.4 

34 

22.2 

0.87 

i 

0.040 

% 

86 

33.46 

22 

0.87 

0.039 

f 

83.8 

33 

21.5 

0.85 

0.036 

1^ 

81.3 

32 

21 

0.83 

0.0.32 

i 

80 

31.50 

20.6 

0.81 

\l 

0.028 

1^5 

78.7 

31 

20.5 

0.81 

0.026 

§ 

76.2 

30 

20 

0.79 

0.022 

i 

76 

29.53 

19.5 

0.77 

0.020 

^ 

73.6 

29 

19.1 

0.75 

1 

0.016 

X 

71.1 

28 

19 

0.75 

0.013 

I 

70 

27.56 

18.5 

0.73 
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From  ^5  grain  to  tt?su  grain. 

Measures  of  length. 

Inches 

Orammes. 

Grains. 

Centimetres. 

Inches. 

Millimetres. 

in  decimal 
fractions. 

in 
common 
fractions. 

0.012 

^ 

68.6 

27 

18 

0.71 

0.011 

* 

66.0 

26 

17.5 

0.69 

H 

0.009 

* 

65 

25.59 

17 

0.67 

0.008 

* 

63.5 

25 

16.5 

0.65 

o.oor 

i 

61.0 

24 

16 

0.63 

0.0065 

^ 

60 

23.62 

15.9 

0.62 

f 

0.0054 

^ 

58.4 

23 

15.5 

0.61 

0.0042 

^ 

55.9 

22 

15 

0.59 

0.0040 

^ 

65 

21.65 

14.5 

0.57 

0.0036 

A 

63.3 

21 

14.3 

0.56 

1^ 

0.0032 

^ 

50.8 

20 

14 

0.55 

0.0027 

^ 

50 

19.69 

13.5 

0.53 

0.0026 

^ 

48.3 

19 

13 

0.51 

0.0022 

^ 

45.7 

18 

12.7 

0.50 

i 

0.0020 

^ 

45 

17.72 

12.5 

0.49 

0.0018 

.V 

43.2 

17 

12 

0.47 

0.0016 

^ 

40.6 

16 

11.5 

0.45 

0.00135 

A 

40 

15.75 

11.1 

0.44 

A 

0.00129 

^ 

38.1 

15 

11 

0.43 

0.00108 

^ 

35.6 

14 

10.5 

0.41 

0.00101 

^ 

35 

13.78 

10 

0.39 

0.00090 

^ 

33.0 

13 

9.5 

0.37 

i 

0.00081 

^ 

30.5 

12 

9 

0.35 

0.00065 

^hs 

30 

11.81 

8.7 

0.34 

H 

0.00058 

Th 

27.9 

11 

8.5 

0.33 

0.00054 

ihs 

25.4 

10 

8 

0.31 

0.00051 

lis 

25 

9.84 

7.9 

0.31 

1^ 

0.00045 

jh 

22.9 

9 

7.5 

0.30 

0.00043 

T5U 

20.3 

8 

7.1 

0.28 

^ 

0.00040 

rSTT 

20 

7.87 

7 

0.28 

0.00036 

ris 

17.8 

7 

6.5 

0.26 

0.00032 

shs 

15.2 

6 

6.4 

0.25 

i 

0.00027 

-zhs 

15 

5.91 

6 

0.24 

0.00025 

Y^S 

12.7 

5 

5.6 

0.22 

A 

0.00022 

sij! 

10.2 

4 

5.5 

0.22 

0.00020 

■siu 

10 

3.94 

5 

0.20 

0.00018 

iJff 

9 

3.54 

4.8 

0.19 

A 

0.00016 

?5iy 

8 

3.15 

4.5 

0.18 

0.000135 

?Jtr 

7.6 

3 

4 

0.16 

0.000129 

si-a 

7 

2.76 

3.5 

0.14 

0.000127 

Kk 

6 

2.36 

3.2 

0.13 

i 

0.000108 

^Jil 

5.1 

2 

3 

0.12 

0.000101 

nJff 

5 

1.97 

2.5 

0.10 

^ 

0.000093 

7J5 

4 

1.57 

2.4 

0.09 

^ 

0.000090 

tJtt 

3 

1.18 

2 

0.08 

0.000081 

"shs 

2.54 

1 

1.6 

0.06 

■^ 

0.000077 

^hs 

2 

0.78 

1.5 

0.06 

0.000072 

uiff 

1.5 

0.59 

1 

0.04 

0.000068 

aiii 

1 

0.39 

0.8 

0.03 

h 

0.000065 

Ti^fftr 

0.75 

0.30 

0.5 

0.02 

0.50 

0.20 

0.1 

0.0039 

0.25 

0.10 
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ORTHOGRAPHY,  PRONUNCIATION,   AND   READING. 

Orthography. — There  are  two  methods  of  orthography  of  the  metric 
units  in  use  in  tlie  United  States :  in  one  of  these,  the  original  French, 
the  units  are  spelled  metre,  litre,  gramme;  in  the  other,  proposed  by 
the  American  Metric  Bureau,  the  units  are  spelled  meter,  liter,  gram. 
It  would  not  be  appropriate  in  a  treatise  of  this  kind  to  discuss  the 
merits  of  either  plan,  but  it  is  unfortunate  that  in  the  U.  S.  Pharma- 
copoeia of  1890  the  question  was  not  settled,  the  French  gramme  having 
been  retained  and  meter  and  lite/-  adopted.  As  this  compromise  can  only 
lead  to  confusion,  the  original  orthography  is  preferred  in  this  work^ 
and  it  is  used  with  one  exception, — i.e.,  deca,  which  is  changed  to  deka, 
because  deca  could  easily  be  mistaken  for  ded.  In  pharmacy  particu- 
larly, gramme  is  to  be  preferred  to  gram,  because  in  writing  gram  it 
could  easily  be  mistaken  for  grain,  particularly  if  the  i  in  grain  were 
not  dotted. 

Pronunciation. — Metre  is  pronounced  mee'ter,  litre  lee'ter,  gramme 
gram,  not,  as  sometimes  heard,  gram'mee;  centimetre  should  be  pro- 
nounced sen'tee-mee-ter,  not  son'tee-mee-ter.  The  latter  faulty  pronun- 
ciation is  quite  common,  and  is  due  to  confounding  the  French  pronuncia- 
tion with  the  English,  Either  son-tee-ma'tr  (French)  or  sen'tee-mee-ter 
(English)  would  be  correct,  but  to  use  half  of  the  French  and  half  of 
the  English  is  obviously  improper,  and,  as  the  metric  system  is  now 
anglicized,  the  simple  English  pronunciation  is  less  stilted  and  more 
appropriate. 

Reading. — Some  difficulty  is  usually  experienced  by  those  unfamiliar 
with  the  metric  system  in  reading  the  quantities.  In  the  linear  meas- 
ures in  Pharmacy  centimetres  and  millimetres  are  almost  exclusively 
used :  now,  0.05  m.  would  not  be  read  five  hundredths  of  a  metre,  but 
5  centimetres  (5  cm.) ;  if  the  millimetre  column  contains  a  unit,  as  in 
0.055  m.,  it  is  read  fifty-five  millimetres  (55  mm.),  in  preference  to  fifty- 
five  thousandths  of  a  metre ;  or  it  is  sometimes  read  five  centimetres  and 
five  millimetres. 

Fractions  of  a  millimetre  must  be  read  decimally,  as,  0.0555  m.,  fifty- 
five  and  five-tenths  millimetres.  In  measures  of  capacity,  cubic  centi- 
metres are  exclusively  used ;  if  the  quantity  is  less  than  a  litre,  the  terms 
half  litre,  quarter  litre,  decilitre,  centilitre,  millilitre,  are  replaced  by  500 
C.c,  250  C.c,  100  C.c,  10  C.c,  1  C.c. ;  in  aqueous  liquids  the  cubic 
centimetre  is  considered  equivalent  to  a  gramme.  In  weight,  when 
the  quantity  is  relatively  large,  and  in  commercial  transactions,  the 
kilogramme  is  abbreviated  to  kilo,  pronounced  kll'o ;  when  less  than  a 
kilogramme,  and  not  less  than  a  gramme,  the  quantity  is  read  with  the 
gramme  for  the  unit ;  2000  Gm.  would  be  read  two  kilos,  and  543  Gm. 
would  be  read  five  hundred  and  forty-three  grammes,  whilst  2543  Gm. 
is  usually  read  two  kilos  and  five  hundred  and  forty-three  grammes, 
although  twenty-five  hundred  and  forty-three  grammes  is  sometimes 
preferred.  For  quantities  below  the  gramme,  decigrammes  are  not  used, 
but  centigrammes  and  milligrammes  are  regarded  as  the  most  convenient 
units  :  they  are  read  in  the  same  way  as  centimetres  and  millimetres. 
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Weighing  and  Measuring. 

Among  the  first  operations  that  the  student  is  called  upon  to  perform 
are  the  very  important  ones  of  weighing  and  measuring.  The  former 
process  requires  the  use  of  the  balance,  or,  as  more  frequently,  but  less 
preferably,  termed,  scales.  As  the  successful  performance  of  many  of 
the  processes  noticed  in  this  work  depends  upon  a  thorough  knowledge 
of  the  principles  of  the  balance,  it  has  been  selected  as  one  of  the  first 
subjects  for  consideration,  for  this  instrument  in  some  form  or  other  is 
relied  upon  to  secure  accurate  quantities  of  the  substances  employed 
in  the  various  operations  of  pharmacy. 

The  balance  may  be  defined  as  an  instrument  for  determining  the 
relative  weights  of  substances,  and  should  be  correctly  constructed,  skil- 
fully used,  and  carefully  protected  from  injury,  if  accurate  results  are 
expected. 

Construction  of  the  Balance. — For  systematic  consideration 
pharmaceutical  balances  may  be  classified  as  follows :  1.  Single  beam, 
equal  arms.  2.  Single  beam,  unequal  arms.  3.  Double  beam,  unequal 
arms.     4.   Compourvd  lever  balances.     5.   Torsion  balances. 

1.  Single  Beam,  Equal  Arm  Balances. — The  instrument  which, 
notwithstanding  many  attempts  to  supplant  it,  still  maintains  its  suprem- 
acy is  the  single  beam,  equal  arm  balance,  which  may  be  described  as 
consisting  of  a  metallic  lever  or  beam,  divided  into  two  equal  arms  at 
the  centre  by  a  knife-edge,  upon  which  it  is  supported.  At  exactly  equal 
distances  from  this  point  of  support,  and  situated  in  the  same  plane, 
are  placed  the  end  knife-edges :  tliese  suspend  the  pans  which  carry  the 
substances  to  be  weighed.  A  good  balance  should  possess  the  following 
requirements : 

1.  When  the  beam  is  in  a  horizontal  position,  the  centre  of  gravity 
should  be  slightly  below  the  point  of  support,  or  central  knife-edge,  and 
perpendicular  to  it. 

The  relative  sensibility  of  the  balance  depends  upon  the  fulfilment  of 
this  principle,  which  may  be  roughly  illustrated  by  forcing  a  pin  through 
the  centre  of  an  oblong  piece  of  pasteboard  :  if  the  edge  of  the  paste- 
board is  touched  slightly  it  does  not  oscillate  at  all,  but  revolves  around 
the  centre  to  a  degree  corresponding  to  the  impulse  representing  equilib- 
rium ;  if  the  pin  be  removed  and  inserted  a  very  short  distance  above 
the  centre,  and  the  edge  of  the  pasteboard  touched  as  before,  it  will 
oscillate  slowly,  corresponding  to  a  sensitive  beam,  the  point  of  support 
being  slightly  above  the  centre  of  gravity ;  if  the  pin  be  again  removed 
and  inserted  far  above  the  centre,  and  the  same  impulse  imparted  to  the 
edge,  it  will  oscillate  quickly,  illustrating  stable  equilibrium  and  a  beam 
which  comes  to  rest  quickly  and  is  not  sensitive.  A  more  elaborate 
method  of  illustration  is  furnished  by  the  use  of  a  beam  with  a  movable 
fulcrum  (see  Fig.  2),  when  the  relative  position  of  the  knife-edge  may 
be  made  to  show,  beginning  at  the  top,  1,  stable  equilibrium;  2,  in 
the  centre,  equilibrium ;  and,  3,  when  the  lowest  point  is  reached,  un- 
stable e(juilibrium,  and  then  the  slightest  impulse  upsets  the  beam. 

2.  T/ie  end  knife-edges  must  be  at  exactly  equal  distances  from  the 
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central  hnife-edge;  they  must  all  be  in  the  same  plane,  and  the  edges  abso- 
lutely parallel  to  each  other. 

It  is  very  apparent  that  the  conditions  of  a  good  prescription  balance 
cannot  be  satisfied  if  there  is  inequality  in  the  length  of  the  arms  of  the 


Fig.  2. 


Illustration  of  equilibrium. 

beam.  In  Fig.  3,  BA  should  equal  AC,  otherwise  unequal  weights  would 
be  required  to  establish  equilibrium,  or  the  excess  of  weight  of  the 
longer  arm  must  be  subtracted  at  every  weighing,  or  weighing  by  sub- 
stitution resorted  to,  all  manifestly  impracticable.  If  the  central  knife- 
edge  be  placed  either  above  or  below  a  line  drawn  so  that  it  connects 
the  end  knife-edges,  the  loading  of  the  pans  will  either  cause  the  beam  to 

Fig.  8. 


Position  of  knife-edges. 

cease  oscillating,  or  diminish  the  sensibility  in  proportion  to  the  load. 
If  the  knife-edges  are  not  parallel,  the  weight  of  a  body  would  not  be 
constant  upon  every  part  of  the  pan,  but  would  be  greater  if  placed 
near  the  edge  on  one  side,  and  correspondingly  less  at  a  point  directly 
opposite. 

3.  The  beam  should  be  inflexible,  but  as  light  in  weight  as  possible,  and 
the  knife-edges  in  fine  balances  should  bear  upon  agate  planes. 

Rigidity  of  the  beam  is  necessary,  because  any  serious  deflection  caused 
by  a  loading  of  the  pans  would  lower  the  end  knife-edges,  and  thus  accu- 
racy in  weighing  would  be  impossible.  The  beam  should  not  be  heavier 
than  necessary,  because  its  sensibility  (particularly  when  light  weights 
were  placed  upon  the  pans)  would  be  thereby  lessened,  and  to  diminish 
friction  arising  from  the  rusting  of  the  steel  knife-edges  which  con- 
stantly increases  with  the  age  and  use  of  a  balance,  the  bearings  of  the 
knife-edges  should  be  agate  planes.  Formerly  this  condition  could  not 
be  practically  carried  out,  except  in  expensive  balances,  owing  to  the 
cost  of  polished  agate ;  but  since  the  introduction  of  automatic  machines 
for  grinding  and  polishing  this  very  hard  substance,  the  cost  has  been  so 
reduced  that  not  only  the  bearings,  but  the  knife-edges  themselves,  are 
now  made  of  agate  and  used  upon  fine  prescription  balances,  and  it  is 
practical  economy  to  employ  exclusively  those  so  mounted. 

The  Tests  of  a  Balance. — Having  stated  the  essential  points  in  the 
con.struction  of  the  balance,  the  tests,  which  should  always  be  applied 
before  accepting  a  balance,  will  now  be  described.  The  prescription 
balance,  being  one  of  the  most  delicate  and  important  of  the  instruments 
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in  use  by  the  pharmacist,  is  selected  for  illustration.  1.  A  perfectly 
level  counter  or  table  is  secured,  the  balance  is  placed  in  position,  the 
beam  elevated  so  that  it  is  free  to  oscillate,  and  when  the  oscillations 
have  ceased,  the  smallest  weight  to  which  the  balance  is  sensitive  is  placed 
upon  the  right-hand  pan, — it  should  at  once  respond  to  the  weight ;  this 
tests  its  sensibility  with  unloaded  pans.  2.  Both  pans  are  now  loaded 
with  the  full  weight  that  the  balance  is  designed  to  carry,  and  then 
the  smallest  weight  is  placed  upon  the  right-hand  pan, — the  oscillation, 
although  slower  than  in  the  first  test,  ought  to  be  as  decided ;  this  shows 
its  sensibility  when  loaded.  3.  The  pans  should  now  be  loaded  to  half 
the  capacity  of  the  balance,  and  equilibrium  perfected  by  adding,  if 
necessary,  a  piece  of  tin-foil.  The  weights  on  the  right-hand  pan  must 
now  be  exchanged  for  those  on  the  left-hand  pan,  and  vice  versa ;  if 
equilibrium  is  still  maintained,  the  arms  of  the  beam  are  equal.  4.  The 
pans  should  be  moderately  loaded  and  balanced,  and  one  of  the  larger 
weights  shifted  in  different  positions  upon  the  edge  of  one  of  the  pans, 
and  any  variation  in  equilibrium  carefully  noted.  This  variation,  as 
previously  mentioned,  indicates  a  want  of  parallelism  in  the  knife-edges. 

Forms  of  Single  Beam,  Equal  Arm  Balances. — There  are  good 
reasons  for  believing  that  this  kind  of  balance  has  a  very  ancient  origin ; 
and  at  the  present  time  it  is  used  more  frequently  than  any  other. 

Hand  Scales. — The  commonest  form  in  which  this  principle  is  utilized 
in  pharmacy  is  seen  in  the  cheap  hand  scales  now  fast  passing  out  of 
use ;  in  the  better  qualities  the  beam  is  of  steel,  and  the  knife-edges  are 
enclosed  so  as  to  protect  them  from  injury.     In  those  usually  seen  the 


Fig.  4. 


Manner  of  holding  scales. 


beam  is  of  brass,  with  a  steel  central  knife-edge,  having  a  perforation  in 
each  end  of  the  beam  for  the  insertion  of  two  wire  hooks,  to  which  are 
attached  silken  cords  for  supporting  the  pans.  The  manner  of  holding 
these  scales  is  shown  in  Fig.  4.     They  are  now  most  largely  employed  in 
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America  by  physicians  and  pharmacists  having  a  very  limited  use  for  a 
balance.  The  silken  tassel  is  held  in  the  left  hand,  and  care  should 
always  be  taken  to  see  that  the  beam  oscillates  freely  and  'properly  before 
the  weight  is  placed  upon  the  left-hand  pan,  as  the  hooks  frequently 
become  entangled  in  the  cords  and  the  adjustment  is  lost.  The  requisite 
quantity  of  the  substance  to  be  weighed  is  placed  upon  the  right-hand 
pan,  preferably  with  a  spatula. 

Alkaloids  and  very  poisonous  substances  should  never  be  weighed 
upon  ordinary  hand  prescription  scales,  except  when,  by  previous  actual 
test  at  the  time,  they  have  been  shown  to  be  sensitive  and  accurate ;  for, 
although  this  form  has  been  in  use  many  years,  as  now  found  in  com- 
merce they  are  the  most  unreliable  of  all  kinds  of  prescription  balances, 
and,  notwithstanding  their  merits  of  cheapness  and  portability,  in  the  end 
they  may  prove  (through  some  serious  error)  an  expensive  investment. 
In  Fig.  5  is  shown  an  improved  form  of  hand  scale  in  which  a  sliding 
weight  is  used ;  this  may  be  suspended  on  a  hook  at  the  proper  height 
as  shown  in  the  cut. 

Fja.  5. 


Hand  scale  with  sliding  weight. 

Prescription  Balances. — The  advantage  of  substituting  a  rigid  metallic 
column  for  the  usually  unsteady  human  arm,  as  a  support  to  the  beam, 
would  seem  to  be  apparent  at  a  glance,  for,  in  addition  to  the  increased 
stability  which  is  gained,  both  hands  are  left  free  to  perform  the  weigh- 
ing ;  more  time  can  usually  be  devoted  to  secure  equilibrium,  and  the 
oscillations  can  be  more  readily  noticed. 

A  cheap  form  of  prescription  balance,  called,  technically,  the  army 
prescription  scales  (Troemner),  is  seen  in  Fig.  6 ;  the  beam,  column, 
supports,  pan,  etc.,  are  of  brass,  the  knife-edges  of  steel,  whilst  the 
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drawer  beneath  is  large  enough  to  hold  conveniently  all  the  parts ; 
this  is  a  very  useful  feature  where  a  balance  is  not  in  constant  use, 
enabling  the  operator  to  set  the  balance  at  will,  or  keep  it  in  the  drawer 
protected  from  dust  and  corrosion.  It  may  be 
made  sensitive  to  the  -^  of  a  grain ;  but  it  soon 
loses  this  degree  of  delicacy,  because  of  the  rust- 
ing of  the  steel  bearings  and  knife-edges.  With 
careful  handling,  and  by  protecting  it  from  the 
atmosphere  by  covering  with  a  glass  shade,  it 
will  remain  in  good  order  for  years,  and  is  vastly 
superior  to  the  hand  prescription  scales. 

A  pharmacist  who  desires  to  make  use  of  all 
the  modern  improvements  and  secure  the  best 
practical  results,  should  have,  for  economy's 
sake,  two  prescription  balances, — one  for  deli- 
cate weighings  and  the  other  for  ordinary  work. 
These  need  not  have  the  most  fashionable  and 
costly  cases,  but  the  workmanship  of  the  balance  itself  cannot  be  too 
fine,  if  by  it  are  secured  the  absolute  essentials  of  accuracy,  sensibility, 
and  durability. 

In  addition  to  the  theoretical  requirements  before  noted,  the  finest 
prescription  balances  now  made  by  Troemner  are  provided  with  solid 
silver  pans  and  gold-plated  beams  (see  Fig.  7).  As  the  pans  are  subjected 
to  more  wear  and  tear  than  any  other  part  of  the  balance,  it  is  economical 

to  use   solid  rather  than  plated 


Army  prescription  scale. 


Fig.  7. 


pans,  for,  as  they  have  to  be 
cleaned  repeatedly,  constant  fric- 
tion wears  off  the  plating,  and  the 
additional  cost  for  replating  soon 
absorbs  the  difference  in  price. 
To  secure  the  best  results,  when  a 
showy  appearance  is  not  desired, 
a  dead-black  finish  to  the  colimin 
is  preferable,  as  the  labor  of  pol- 
ishing, with  the  danger  to  the 
adjustment  that  it  involves,  is 
dispensed  with.  If  the  supports 
and  pans  are  of  solid  silver  or 
nickel,  and  the  knife-edges  and 
the  bearings  of  agate,  a  prescrip- 
tion balance  is  furnished  which  is  durable  and  really  clieap,  because  it 
is  fully  equal  to  the  most  exacting  demands. 

Analytical  Balances. — The  growing  importance  of  analytical  work,  in 
connection  with  the  quantitative  tests  introduced  into  tlie  last  revision 
of  the  U.  S.  Pharmacopoeia,  renders  the  possession  of  an  analytical 
balance  by  the  pharmacist  very  desirable.  Formerly  these  delicate 
objects  of  mechanical  skill  were  exclusively  imported,  but  for  twenty 
years  American  manufacturers  have  devoted  unremitting  effort  to  excel- 
ling in  this  fine  work,  with  gratifying  success.  Fig.  8  shows  an  ana- 
lytical balance  of  recent  pattern.     The  open,  metallic  beam  is  made  of 


Fine  prescription  balance. 
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Analytical  balauue. 


aluminum,  the  bearings  and  knives  of  agate,  the  pans  and  hangings 
of  aluminum,  all  other  parts  being  plated  with  gold.  The  ends  of 
the  stirrups  are  provided  with  hooks  to  suspend  a  body  in  taking  its 
specific   gravity,   and   a 

contrivance  for  arresting  Fig.  8. 

the  motion  of  the  beam 
and  pans,  together  with 
one  for  elevating  the 
beam  entirely  from  con- 
tact with  the  agate  planes 
when  not  in  use,  is  pro- 
vided. 

Fig.  9  shows  an  en- 
larged view  of  the  end 
of  the  beam  with  the 
beam  locked  ;  the  dotted 
lines  show  the  position 
of  the  lever  when  the 
beam  is  permitted  to  os- 
cillate. The  right  arm 
of  the  beam  is  graduated 
so  that  each  division  rep- 
resents one-tenth  of  a 
milligramme  if  metric  weights  are  used,  or  one-hundredth  of  a  grain  if 
apothecaries'  weight  is  employed ;  an  aluminum-wire  rider  is  pushed 
along  the  arm  by  a  sliding  rod  to  any  point  upon  the  graduated  beam  to 
indicate  these  fractions.  An 
index  needle  traverses  an  ivory 
scale  fixed  on  the  base  of  the 
column,  and  the  most  delicate 
oscillations  may  be  thus  meas- 
ured by  the  needle :  if,  for 
instance,  one-tenth  of  a  grain 
on  one  of  the  pans  deflects  the 
needle  ten  divisions  on  the 
scale,  each  one  of  these  di- 
visions would  then  represent 
one-tenth  of  the  weight  on  the 
pan,  or  one-hundredth  of  a 
grain.  With  practice,  the  use  of  this  means  of  weighing  very  minute 
quantities  can  be  brought  to  great  perfection. 

Counter  Scales. — For  counter  and  dispensing  purposes,  the  single 
beam,  equal  arm  principle  was  formerly  exclusively  used  (see  Fig.  10). 
These  scales  were  usually  made  of  polished  brass,  and  answered  most 
purposes  if  kept  in  good  order,  but  were  objectionable  because  the  pan<- 
supports  were  frequently  obstructive,  as  they  only  permitted  the  weighing 
of  bodies  having  a  limited  surface,  and  the  excessive  amount  of  polished 
brass-work  about  them  required  the  expenditure  of  considerable  labor 
to  keep  them  bright,  without  any  corresponding  advantage.  The  form  in 
which  the  pans  are  placed  above  the  beam,  thus  getting  rid  of  obstructive 


End  of  the  beam  of  analytical  balance. 


60 


METROLOGY. 


Fig.  10. 


pan-supports,  is  now  greatly  preferred.  A  cheap  form  is  seen  in 
Fig.  11.  In  these  the  objection  to  the  polished  brass  is  met  by  japan- 
iling  the  beam  and  weight-pan  to  protect  them  from  rust ;  the  copper  or 

brass  pan  alone  needs  polish- 
ing, but  the  knife-edges  and 
bearings  require  careful  clean- 
ing from  time  to  time  if  their 
original  sensitiveness  is  to  be 
even  approximately  retained. 
A  very  convenient  form  of 
dispensing  scale  for  smaller 
weights,  made  by  Troemner, 
is  shown  in  Fig.  12.  This 
beam  is  provided  with  a  par- 
allel, graduated,  nickel-plated 
bar,  upon  which  a  poise  slides 
backward  and  forward ;  this  is 
particularly  useful  for  weigh- 
ing liquids.  The  tare  of  the 
bottle  is  easily  taken  by  the 
use  of  the  sliding  poise,  the 
beam  is  graduated  so  that 
Old-style  counter  scales.  apothccanes'  or  mctric  weight 

may  be  used,  and  a  projecting 
shelf  attached  to  the  base  forms  a  convenient  receptacle  for  the  weights. 


Fig.  11. 


Fig.  12. 


Common  counter  scales. 


Scale  with  graduated  parallel  beam 
and  sliding  weight. 


2.  Forms  of  Single  Beam,  Unequal  Arm  Balances. — The  prin- 
ciple upon  which  these  very  practical  weighing  machines  are  founded  is 
best  shown  by  referring  to  Fairbanks's  druggists'  scale  (see  Fig.  13), 
and  quoting  the  law  in  physics,  ^'The  power  is  to  the  weight  or  resistance 
in  the  inverse  ratio  of  the  length  of  the  arms  of  the  lever. ''^  The  inequality 
in  the  length  of  the  arms  of  this  beam  permits  of  the  convenient  use  of 
one  movable  weight  upon  the  graduated  longer  arm  of  the  beam,  and 
thus  dispensing  with  the  use  of  small  weights,  which  are  liable  to  be 
lost ;  the  scoop,  which  is  useful  in  weighing  bulky  drugs,  is  sometimes 
replaced  by  a  flat,  circular  disk  when  bottles,  etc.,  are  to  be  weighed. 

The  principle  of  the  graduated  beam  has  been  utilized  by  Fairbanks 
to  make  a  very  simple  and  convenient  prescription  scale,  by  the  use  of 
which  detached  weights  are  dispensed  with  (see  Fig.  14).     A  nickel- 
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plated  beam  is  suspended  nearly  in  the  centre,  at  one  end  of  which  a 
pan-supjDort  is  attached,  carrying  a  nickel-plated  pan ;  the  arm  of  the 


Fig.  13. 


Fairbanks's  druggists'  scale. 


beam  nearest  to  the  pan  is  graduated  into  thirty  divisions  and  marked 
grains;  a  small  sliding  weight  is  used  upon  this  arm;  the  other  arm 
is  graduated  only  about  half  its  length,  and  the  divisions  represent 
drachms.     A  heavier  sliding  weight  is'  used  here  to  indicate  drachms, 


Fig.  14. 


Oraduated  beam  preaciiptlon  acale. 


and  at  the  other  end  of  the  arm  there  is  attached  a  weight,  which  is 
fastened  to  the  beam  by  adjusting  screws ;  this  may  be  moved  backward 
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or  forward  and  set,  and  is  for  the  purpose  of  maintaining  equilibrium 
in  case  the  beam  should  need  rebalancing  at  any  time ;  the  end  of  this 
arm  moves  freely  up  and  down  in  the  wire  loop  on  the  upright  at  the 
end  of  the  base.  This  scale  is  not  intended  for  very  accurate  weighing, 
but  it  serves  the  purpose  of  relieving  a  delicate  balance  of  a  good  deal 
of  heavy  wear  and  tear ;  it  will,  if  kept  in  order,  weigh  as  little  as  half 
a  grain. 

A  very  simple  vest-pocket  prescription  scale  is  made  by  Shepard  & 
Dudley,  of  New  York ;  it  is  on  the  unequal  arm  principle,  and  is  shown 
full  size  in  Fig.  15.  The  principal  parts  are  made  in  three  pieces ;  the 
pan  is  detachable,  the  pan-support  being  suspended  on  the  short  rod 
attached  to  the  base ;  the  graduated  beam  is  more  than  double  the  length 

Fig.  15. 


Vest-pocket  prescription  scale. 

of  the  pan-support,  a  slot  running  nearly  the  length  of  this  beam,  and 
a  sliding  weight  is  pushed  along  in  the  slot.  The  scale  is  very  cheap, 
and  is  intended  for  country  physicians,  who  are  often  compelled  to  weigh 
medicines  at  the  bedside  of  the  patient. 

3.  Double  Beam,  Unequal  Arm  Balances. — It  is  preferable  to 
have  a  double  beam  scale  for  constant  use  in  the  laboratory,  and  the 
most  convenient  form  is  upon  the  same  principle  as  Fairbanks's  drug- 
gists' scale  (Fig.  13),  having,  however,  two  parallel  beams.  This  scale 
is  particularly  adapted  for  weighing  liquids,  the  weight  on  the  outside 
beam  being  used  to  tare  the  bottle  or  jar,  whilst  the  other  weight  is  left 
free  so  that  it  can  be  adjusted  at  once  to  the  weight  of  the  liquid  desired. 
These  are  now  to  be  had  with  the  scale  graduated  into  grammes,  and  are 
very  useful  in  making  preparations  by  the  metric  system,  no  loose  weights 
being  required  when  moderate  quantities  are  to  be  weighed.  (See  Fig.  16.) 

4.  Compound  Lever  Balances. — The  principle  of  the  compound 
lever  was  first  aj^j^lied  in  the  construction  of  balances  by  Robervahl,  of 
Paris,  about  a.d.  1660.  It  has  only  been  recently  adopted  for  delicate 
weighings  in  compounding  prescriptions,  although  the  general  utility  of 
counter  and  platform  scales  constructed  upon  this  plan  has  long  been 
recognized.  The  principal  objection  to  them,  when  compared  with  equal 
beam  balances,  consists  in  the  multiplicity  of  points  of  suspension,  thus 
necessarily  increasing  friction  and  the  liability  to  disarrangement ;  but 
their  general  convenience,  and  some  recent  improvements  in  their  con- 
struction, have  brought  them  into  favor.  The  principle  of  the  Rober- 
vahl  compound  lever  balance,  with  the  arrangement  of  the  levers,  is 
shown  in  Troemner's  glass  box  scale  in  Fig.  17. 
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One  of  the  practical  advantages  possessed  by  this  form  of  balance  is 
the  small  amount  of  polished  metal  to  keep  in  order,  and,  as  the  working 
parts  are  enclosed  in  a  tight  box  of  glass,  wood,  or  marble,  dust  and 
corrosive  vapors  are  largely  excluded ;  as  they  are  made  to  occupy  as 
little  space  as  possible,  the  pans  are  conveniently  low  and  unobstructed. 

Box  prescription  scales,  on  the  compound  lever  principle,  have  come 
into  extensive  use,  and  they 


are 


Fia.  16. 


Troemner's  scale  for  weigliing  liquids. 


Fig 


the  most  convenient 
scales  for  weighing  moder- 
ately small  quantities  (see 
Fig.  18).  Although  sensitive 
to  -^  of  a  grain  when  new, 
they  do  not  retain  this  deli- 
cacy long.  Their  strongest 
recommendation  is  the  ease 
with  which  they  may  be 
cleaned  and  kept  in  order; 
the  only  polished  metal  liable  to  be  affected  by  corrosive  vapors  is 
found  in  the  pans,  and  these  are  nickel-plated;  the  marble  top  has 

a  countersuuk  basin  to 
keep  weights  in,  and  a 
hinged  glass  cover  effect- 
ually excludes  dust  and 
vapors  when  the  balance 
is  not  in  use.  If  a  ])har- 
macist  has  a  delicate, 
e^ial-beam  balance  for 
weighing  alkaloids  and 
powerful  poisons  (see 
Fig  7),  and  a  box  pre- 
scription scale  for  weighing  ordinary  quantities,  he  is  well  equipped 
for  compounding  pre.scriptions. 

By  far  the  most  extensive  application  of  the  compound  lever  and 
unequal  arm  principles  has  been  made  in  the  universally  known  plat- 
form scales,  which  are  manufactured 
largely  by  Fairbanks  and  others ;  these 
are  employed  in  weighing  comparatively 
large  quantities,  and  are  most  useful  in 
the  laboratory  and  warehouse.  In  these 
a  platform  or  table  is  suspended  by  four 
short  legs  upon  the  ends  of  four  levers, 
which  are  joined  to  a  central  nearly 
horizontal  lever,  which  in  turn  is  con- 
nected with  a  perpendicular  iron  rod 
attached  to  the  graduated  bar,  suspended 
so  that  one  of  the  arms  is  much  longer 
than  the  other.  This  combination  of 
levers  is  so  nicely  adjusted  that  one  hundred  pounds  placed  upon  the 
platform  may  be  balanced  by  a  one-pound  weight  placed  upon  the  end 
of  the  graduated  bar. 


CompouDd  lever  balance  in  glass  box. 


Fig.  18. 


Box  prescription  scale. 
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Torsion  Balances. — A  simple  illustration  of  the  principle  of  torsion 
is  afforded  by  tying  a  stout  piece  of  cord  to  a  firm  support  and  insert- 
ing a  lead-pencil  in  the  middle  of  the  cord  between  the  strands,  at  right 
angles  to  it.  If  the  free  end  of  the  cord  is  tightly  stretched,  and  the 
effort  is  made  to  turn  the  lead-pencil  over,  it  will  be  at  once  noticed 
that  resistance  is  offered,  and  if  the  pencil  is  released,  it  at  once  flies 
back  to  its  original  position. 

Torsion  is  the  term  applied  to  this  method  of  twisting.  The  prin- 
ciple of  supporting  the  beam  of  a  balance  upon  a  tightly-stretched  wire, 
with  the  view  of  doing  away  with  knife-edges  and  diminishing  friction, 
has  occupied  the  attention  of  inventors  for  years.  One  of  the  earliest 
and  simplest  forms  in  which  this  principle  was  used  was  that  devised 
by  Ritchie,  sliown  in  Fig.  19.  A  very  light  beam  is  supported  exactly 
in  the  middle  (at  its  centre  of  gravity)  upon  a  wire  stretched  upon  a 
horizontal  bar,  having  its  ends  slightly 
turned  up ;  to  these  the  ends  of  the  wire 
are  fastened,  the  beam  is  firmly  secured*  to 
the  wire,  and  when  it  is  caused  to  oscillate 
the  wire  is  twisted  according  to  the  extent 
of  the  force  applied.  This  balance  was 
very  delicate  and  impracticable,  because  the 
torsional  resistance  was  not  overcome ;  this 
had  to  be  neutralized  before  the  wire  could 

be  used  solely  as  a  means  of  supporting  the  beam.  In  1882,  Prof. 
Roeder  and  Dr.  Springer  contrived  an  ingenious  torsion  balance  which 
gave  promise  of  valuable  results.  Two  illustrations  of  this  original 
balance  are  shown  on  page  54  of  the  first  edition  of  the  "  Practice  of 
Pharmacy."  Recent  improvements  have  greatly  increased  its  efficiency  ; 
the  most  important  difficulty  in  applying  the  principle — that  of  tor- 
sional resistance — was  overcome  by  the  device  of  placing  a  weight  just 
above  the  centre  of  gravity,  torsional  resistance  having  the  tendency 
to  keep  the  beam  in  a  horizontal  position,  whilst  the  elevation  of  a 
weight  above  the  centre  of  gravity,  by  its 
tendency  to  produce  unstable  equilibrium, 
see  page  54,  exercises  an  opposite  effect, 
— that  of  inclining  the  beam  to  be  top- 
heavy,  and  therefore  to  tip  on  either  side. 
If  now  the  weight  be  made  adjustable, 


Bitcbie  torsion  balance. 


Fig.  22. 


Fig.  20. 


Fig.  21. 


Frame. 


Frame  with  wire. 


Torsion  prescription  balance. 


by  mounting  it  upon  a  perpendicular  screw,  so  that  it  can  be  raised 
or  lowered,  it  is  possible  to  arrange  these  opposite  forces  so  that  one 
exactly  neutralizes  the  other.  In  this  manner  sensitiveness  is  obtained. 
In  the  torsion  prescription  balance  (see  Fig.  22)  two  beams  are  used, 
supported  upon  three  frames,  each  of  the  latter  having  a  flattened 
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Part  of  the  rider  beam. 


Fig.  24. 


Torsion  counter  scale. 


metallic  band  stretched  tightly  over  its  edge.     Fig.  20  shows  one  of 
tliese  frames,  and  Fig.  21  shows  a  frame  with  the  wire  stretched  upon 

it.  The  form  of  tlie  pre- 
.scription  balance  is  that  of 
the  box  scale,  enclo.sed  in 
a  glass  case,  a  rider  beam 
graduated  upon  the  upper 
edge  from  |^  of  a  grain  to 
8  grains  and  on  its  lower 
edge  from  .5  centigramme  to  5  decigrammes  (see  Fig.  23)  furnishes  a 
very  convenient  means  of  weighing  minute  quantities  without  having 

to  use  the  small  weights.  The 
single  ball  elevated  over  the  cen- 
tral point  of  support  has  in  the 
later  patterns  been  replaced  by 
two  smaller  weights,  one  on  either 
side  of  the  central  frame.  These 
serve  the  .«ame  purpose  as  the 
single  weight,  and  do  not  have 
the  objection  that  the  latter  has, 
of  sometimes  interfering  with  the 
convenient  use  of  the  scales  when 
large  pieces  of  ])aper  are  placed 
upon  the  scale-pans  to  receive  a  substance  to  be  weighed.  (See  Fig.  24.) 
The  torsion  principle  has  also  been  applied  to  analytical  balances 
Avith  short  arms  and  scales  designed  to  carry  heavier  loads,  as  well  as 
counter  scales  constructed  upon  the  compound  lever  princijile;  balances 
with  unequal  beams  and  those  having  sliding  weights  upon  graduated 
beams  are  now  manufactured  in  many  different  patterns. 

Care  of  the  Balance. — The  necessity  for  protecting  the  delicate 
mechanism  of  a  balance  is  frequently  overlooked,  notwithstanding  the 
possibility  of  having  a  fine  apparatus  irretrievably  ruined  by  want  of 
care  in  using  or  cleaning  it  or  in  protecting  it  whilst  at  rest.  The  position 
chosen  for  the  balance  or  scales  should  be  upon  a  level  and  firm  counter, 
desk,  or  table,  where  it  will  be  subjected  to  little  risk  of  injury  from 
dampness,  dust,  or  corrosive  vapors,  and  Avhere  the  knife-edges  will  not 
be  liable  to  become  blunted  by  the  jarring  produced  by  heavy  mortar- 
practice  or  other  vibration. 

In  the  finer  class  of  balances  protection  is  afforded  by  enclosing  them 
in  glass  cases  having  sash  doors  in  the  front  or  at  the  side,  and  pro- 
viding against  injury  from  vibration  by  the  use  of  a  lever  for  elevating 
or  locking  the  beam,  so  that  the  knife-edges  are  not  in  contact  with  any 
surface  whatever.  To  prevent  injury  from  jarring  whilst  the  balance 
is  in  use,  by  a  weight  falling  on  the  pan  or  other  accident,  the  finest 
balances  are  provided  with  pan-supports,  which  break  the  fall  and  serv^e 
the  additional  purpose  of  quickly  arresting  the  beam,  thus  saving  time 
whilst  weighing. 

Substances  which  act  on  metals,  like  iodine,  corrosive  sublimate,  etc., 
and  those  which  are  adhesive,  like  the  extracts,  should  not  be  weighetl 
directly  upon  the  scale-pans,  but  upon  the  glass  pans  which  are  furnished 
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by  the  manufacturers,  or,  if  these  are  not  at  hand,  upon  highly-glazed 
paper,  care  being  taken  to  balance  the  papers  before  weighing  the  sub- 
stance. In  cleaning  the  scales,  great  care  should  be  exercised ;  polisliing 
powders  should  be  used  sparingly ;  a  portion  is  very  apt  to  find  its  way 
into  crevices  and  elude  detection  until  an  attempt  is  made  to  adjust  the 
scales,  when  the  increased  weight  of  one  of  the  sides  of  the  beam  leads 
to  its  discovery.  Frequent  cleaning  with  soft  leather  is  generally  suf- 
ficient to  keep  a  balance  in  good  order ;  but  if  through  neglect  it  becomes 
necessary  to  use  more  active  measures,  some  simple  polishing  powder  for 
the  silver  and  brass  work,  with  soapsuds  for  nickel-plate,  and  simple 
brushing  for  the  lacquered  brass,  is  all  that  is  necessary. 


Fig.  25. 


Common  avoirdu- 
pois weiglits. 


METALLIC   WEIGHTS   USED   IN   PHARMACY. 

The  weights  used  by  the  pharmacist  are  a  very  important  part  of  his 
outfit,  and  care  in  their  selection  and  examination  is  necessary  :  economy 
of  the  cheese-paring  order  is  particularly  to  be  avoided,  as  the  use  of 
cheap,  inaccurate  weights  must  lead  ultimately  to  serious  consequences. 

Common  avoirdupois  weiglits  are  usually  made  of  iron,  and  are  of  the 
flat,  circular  form  (sec  Fig.  25),  japanned  to  prevent  rusting ;  these  form  a 
pyramidal  pile,  and  range  from  half  an  ounce  to  four  pounds ;  they  may 
be  adjusted  by  adding  to  or  diminishing  the  amount  of  lead 
which  is  hammered  into  a  depression  in  the  base  of  each. 
These  weights  are  sometimes  made  of  brass  in  this  form, 
and  sometimes  of  zinc :  the  latter,  however,  are  brittle  and 
unserviceable.  When  used  for  dispensing  purposes,  the 
cylindrical  weights,  known  technically  as  "  block  weights," 
are  preferable.  If  the  block  is  made  of  two  kinds  of 
wood  glued  together,  so  as  to  avoid  shrinkage,  they  are  very 
desirable,  particularly  if  each  cylindrical  hole  in  the  block 
has  been  made  large  enough  to  hold  easily  each  weight.  The  advantages 
of  block  weights  are,  that  the  gaps  left  by  missing  weights  are  readily 
noticed,  and  the  greater  surface  of  the  weight  is  protected  from  the  action 
of  corrosive  vapors  when  not 

in  use.     When  the  weights  ^^o 

are  nickel-plated,  a  more 
imposing  appearance  is  pro- 
duced by  arranging  them 
on  an  ebonized  block  in  re- 
cesses. The  disadvantage  of 
this  form  is  that  the  surfaces 
are  not  protected  from  oxida- 
tion, and  they  need  clean- 
ing more  frequently.  J.  M. 
Maris  &  Co.,  of  Philadel- 
phia, supply  brass  avoirdu- 
pois weights  having  a  shoulder  near  the  top ;  these  fit  into  circular 
openings  in  a  hollow  cast-iron  frame  (see  Fig.  26),  and  by  this  expedient 
the  annoyance  common  to  ordinary  blocks,  caused  by  the  shrinkage  of 
the  wood,  is  avoided. 


Avoirduiiiiis  weiglits  in  metal  frame. 
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Troy  weights. 


Fig.  28. 


Troy  weights  may  be  had  cither  as  "  block  weiglits"  or  "  cup  weights ;" 
the  latter  are  to  be  preferi'ed,  particularly  if  the  block  avoirdupois 
weights  have  already  been  procured,  for  they  are  then  easily  distin- 
guished from  each  other.  The  cup  troy  weights  range  from 
quarter  of  an  ounce  to  thirty-two  ounces,  and  have  many  con- 
veniences (see  Fig.  27).  When  the  outside  weight  is  sepa- 
rated, it  will  be  found  to  have  the  exact  weight  of  all  the  rest ; 
if  one  of  the  weights  is  missing,  its  absence  is  at  once  noticed 
in  the  incomplete  ne.st ;  and  their  compact  form  is  a  great 
recommendation.  Weights  cannot  well  be  made  to  occupy 
less  space ;  whilst  all  the  inside  weights  are  protected  from  abrasion 
and  corrosion. 

Metric  weigMs  may  be  procured  of  iron  (japanned)  for  coarse  weighing, 
when  they  are  preferably  hexagonal  and  flat  in  shape,  to  distinguish 

them  from  the  ordinary  round  avoirdu- 
pois weights  (see  Fig.  28).  The  most 
useful  for  the  pharmacist's  purposes  are 
undoubtedly  the  brass  weights.  Those 
made  by  Becker,  and  contained  in  a  solid 
block,  ranging  from  one  centigramme  to 
one  hectogramme,  as  shown  in  Fig.  29, 
are  very  reliable  and  convenient. 

For  prescription  purposes,  a  very  in- 
expensive yet  accurate  set  is  made  by 
Troemner,  by  which  as  high  as  forty 
grammes  may  be  weighed  by  using  all 
the  brass  weights,  whilst  ample  pro- 
vision is  made  for  weighing  the  frac- 
tional parts  of  a  gramme. 

For     analytical     purposes,     metric 
weights  are  almost  exclusively  used ; 
in  the  most  complete  sets  the  highest 
weight  is  one  kilogramme,  the  lowest 
one-tenth  of  a  milligramme ;  three  riders 
for  use  on  the  graduated  scale  beam  are 
provided.    The  weights  from  one  gramme  upward  are  of  brass,  finely  lac- 
quered ;  the  smaller  weights  are  made  of  squares  of  platinum-foil,  curved 
so  as  to  permit  of  being  easily  handled  with  the  forceps  (see  Fig.  30). 

Prescription  Weights. — Too  much  care  can  hardly  be  exercised  in  the 
selection  of  weights  to  be  used  in  compounding  prescriptions.  The  cost 
of  accurate  weights  is  trifling,  yet  the  market  is  flooded  with  weights 
which  are  disgracefully  inaccurate,  and  it  is  greatly  to  be  regretted  that 
the  latter  find  a  ready  sale.  The  round,  flat,  brass  "  drachm"  weights, 
which  have  the  denomination  stam])ed  distinctly  on  their  face  in  raised 
characters,  are  most  largely  used :  these  range  from  ten  grains  to  one 
hundred  and  twenty  grains  in  weight.  The  old-fashioned  square  brass 
"drachm"  weights  are  rapidly  passing  out  of  use.  The  brass-foil  grain 
weights  are  usually  inaccurate,  and  should  not  be  employed,  because  of 
their  liability  to  corrosion.  Undoubtedly  the  best  grain  weights  are  the 
aluminium  wire  weights :  these  are  more  easily  and  quickly  distinguished 


Metric  weights  (iron). 
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from  one  another  than  any  other  form,  and  there  is  less  likelihood  of 
dangerous  mistakes  than  from  the  flat  weights,  where  the  denomination 
is  stamped  upon  the  face,  often  faintly,  and  is  liable  to  be  obliterated 


Fio.  29. 


Metric  weights  (block). 


by  constant  use  or  corrasive  contact.     The  number  of  sides  in  the  wire 
weights  at  once  gives  the  denomination  (see  Fig.  31).     There  is  such  a 


Fig.  31. 


Metric  weights  (analytical). 


Alumioum  wire  weights. 


Aluminum  grain  weights. 


difference  in  the  shape  of  these  weights,  and  they  are  so  simply  handled 
practically,  that  they  should  be  invariably  used.  The  aluminum  grain 
weights,  cut  out  of  aluminum 
plates,  are  to  be  preferred  to  the 
flat,  brass  grain  weights,  because 
less  liable  to  corrosive  action. 
They  are  usually  more  accu- 
rately adjusted  ;  the  corners  of 
the  weights  are  clipped,  and 
each  weight  is  pressed  into  a  curved  form,  so  that  it  may  be  easily  picked 
up  (see  Fig.  32). 

Measuring  Liquids. — Tinned  iron  measures  nearly  cylindrical  in 
shape,  but  slightly  wider  at  the  bottom,  are  generally  used  for  measuring 
liquids  when  the  quantity  is  over  a  pint.  A  set  of  these  measures  usually 
consists  of  four  (gallon,  half-gallon,  quart,  and  pint).  Those  made  of 
tinned  iron,  or  of  the  enamelled  sheet-iron  ( alkd  agate  or  marbleized,  are 
greatly  inferior  to  those  made  of  tinned  copper.     Tinned  iron  measures 
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soon  become  rusty ;  and  although  a  protection  is  afforded  if  enamelled, 
particles  of  the  enamel  become  chipped  off,  and  the  exposed  iron  soon 
contaminates  the  liquids  measured  in  them.  Tinned  copper  measures 
cost  more  at  first,  but  they  are  more  economical,  because  more  durable. 
Care  must  be  taken  to  protect  them  from  blows  which  will  cause 
dents,  as  these  may  be  serious  enough  to  detract  from  the  accuracy  of 
the  measures.  Fig.  33  shows  a  useful  combination  of  a  measure  and 
funnel.  Cylindrical  metric  measures  having  a  diameter  just  half  their 
height,  of  tinned  copper  or  brass,  in  sets  of  ten,  including  dekalitre,  half- 
dekalitre,  double  litre,  litre,  half-litre,  double  decilitre,  decilitre,  half- 
decilitre,  double  centilitre,  and  centilitre,  are  furnished  by  the  American 
Metric  Bureau.  An  excellent  measure  for  the  laboratory,  particularly 
where  liquids  are  to  be  carried  any  distance,  is  shown  in  Fig.  34.  It  is 
used  by  Dr.  E.  K.  Squibb,  and  has  the  merit  of  being  less  liable  to  error 


Fig.  33. 


Fig.  34. 


Combined  measure  and  funnel. 


Laboratory  measure. 


in  measuring  than  those  of  ordinary  shape,  because  of  the  contracted 
surface  at  the  top. 

Glass  measures  are  preferred  for  relatively  small  quantities  of  liquids, 
for,  although  always  subject  to  loss  by  fracture,  they  can  be  more  accu- 
rately adjusted  to  indicate  the  measure.  On  account  of  the  transparency 
of  glass,  the  level  of  the  liquid  at  any  height  may  be  seen  through  the 
measure,  whilst  porcelain  or  metallic  measures  have  to  be  full,  or  nearly 
so,  to  be  used. 

Glass  graduated  measures  are  almost  exclusively  used  for  quantities 
of  one  pint  or  less,  and  these  are  of  two  forms, — conical  and  cylindrical. 
The  conical  graduate  is  preferred  in  practical  work  because  of  the  greater 
ease  with  which  it  can  be  cleansed,  but  cylindrical  measures  are  likely 
to  be  more  accurate  because  of  their  smaller  diameter :  thus,  if  a  conical 
graduated  measure  has  at  the  f  .^3  mark  a  diameter  of  3  inches  (see  Figs. 
35  and  36),  and  the  cylindrical  graduate  a  diameter  at  the  same  mark 
of  1  inch,  it  follows  that  a  trifling  error  in  reading  off  in  the  cylindrical 
graduate,  either  slightly  above  or  below  the  line,  would  be  increased  if 
similarly  made  in  the  conical  graduate  by  exactly  the  number  of  timas 
that  the  surface  of  the  conical  graduate  exceeds  that  of  the  cylindrical 
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graduate  at  the  given  point  (see  Fig.  37).  Formerly  it  was  usual  to 
use  exclusively  glass  measures  which  had  been  graduated  by  hand ; 
but,  owing  to  the  large  quantities  of  imperfect  graduates  found  in  the 


Fig.  35. 


Fig.  36. 


Fig.  37. 


Tumbler-shaped  graduate. 


Metric  graduate. 


Cylindrical  graduate. 


market,  moulded  measures  came  into  use :  these,  whilst  deficient  in  the 
attractive  brilliancy  of  surface  characteristic  of  blown  glass,  have  the 
substantial  merit  of  greater  accuracy.  Hodgson's  moulded  graduated 
measures  were  the  first  to  appear,  and  were  largely  used  for  a  while,  but 
they  have  been  supplanted  by  Hobb's  graduated  measures.  In  Hodgson's 
measure  the  graduations  are  upon  the  outside  surface  of  the  glass,  and 
their  accuracy  largely  depends  upon  whether  the  plunger,  which  forces 
the  melted  glass  into  the  mould,  is  driven  down  to  exactly  the  standard 
depth  to  secure  the  proper  thickness  of  glass  to  indicate  the  correct 
capacity :  this  practical  point  could  not  always  be  attained,  owing  to  the 
wear  of  the  mould,  and  occasionally  the  measures  were  imperfect.  In 
Hobb's  graduated  measures  this  difficulty  is  overcome  by  graduating 
the  plunger,  and  when  this  is  done  it  makes  no  difference  about  the 
thickness  of  the  glass,  because  if  the  plunger  is  correctly  graduated, 
if  the  proper  allowance  has  been  made  for  contraction  in  cooling,  and 
if  a  correct  impression  can  be  made  upon  the  inside  of  the  glass,  the 
measure  itself  must  be  accurate,  and  the  same  result  can  be  indefinitely 
repeated.  An  objection  arises,  however,  to  this  form  of  graduate  in 
measuring  thick  or  dark -colored  liquids,  for  then  the  graduations  upon 
the  inside  are  often  completely  obscured :  this  is  sometimes  remedied  by 
correspondingly  marking  them  upon  the  outside  with  an  engraver's 
wheel.  The  introduction  of  the  moulded  graduates  has  had  the  natural 
effect  of  improving  the  accuracy  of  the  blown,  hand-graduated  measures, 
and  it  is  now  unusual  to  see  a  measure  like  one  formerly  in  the  posses- 
sion of  the  author,  which  registered  25  per  cent,  too  much  when  filled 
to  the  highest  graduation.  If  the  custom  of  returning  to  the  maker 
all  graduates  which  prove  inaccurate  were  universal,  it  would  soon  be 
impossible  to  find  an  inaccurate  one:  as  it  is,  reliable  graduates  can 
always  be  had  by  j)aying  a  fair  price  for  them. 
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An  improvement  has  been  made  recently  by  graduating  measures 
doubly  ;  upon  one  side  metric  measures  are  marked,  and  upon  the  other 
ordinary  fluid  measures,  and  in  addition  they  sometimes  have  two  lips 
opposite  to  each  other,  for  pouring  either  to  the  right  or  left,  or  for  per- 
mitting the  use  of  either  scale.  The  testing  of  the  graduation  of  a  glass 
measure  is  effected  most  accurately  by  placing  it  upon  a  perfectly  level 
surface  and  then  pouring  into  it  the  proper  weight  of  distilled  water  at 
the  temperature  of  15.6  C.  (60^  F.) ;  the  fluidounce,  weighing  455.7 
grains,  is  preferably  taken  as  the  basis.  A  sufficiently  accurate  and  more 
ready  method  is  to  measure  into  the  graduate  from  a  standard  burette 
or  pipette  30  C.c.  of  water  for  a  fluidounce  (29.57  C.c.  is  the  exact 
equivalent).  The  extension  of  the  graduating  mark  into  a  circle  which 
passes  entirely  around  the  graduate  is  an  improvement  which  obviates 
the  necessity  of  placing  the  graduate  upon  a  level  place,  as  the  corre- 
sponding mark  upon  the  opposite  side  may  be  seen  through  the  glass, 
and  the  graduate  easily  levelled  even  when  held  in  the  hand.  For 
measuring  smaller  quantities  of  liquids  graduated  glass  tubes  of  much 
less  diameter  should  be  used,  and  minim  pipettes  are  more  accurate, 
cleanly,  and  convenient  than  the  conical  minim  graduates  which  are  often 
used,  and  which  possess  several  radical  faults.  By  referring  to  Fig.  38 
it  will  be  seen  that  the  graduations  on  the  minim  measure  are  necessarily 
in  the  narrowest  and  lowest  portion  of  a  comparatively 
tall  measure :  now,  if  it  is  desired  to  measure  ten  minims 
of  a  volatile  oil,  to  add  to  a  pill  mass,  the  surface  which 
the  oil  must  traverse  when  this  measure  is  inverted  over 
the  mortar  is  so  great  that  probably  20  per  cent,  of  the 
oil  will  be  left  adhering  to  the  measure.  In  those 
instances  of  liquid  preparations  where  the  smaller  liquid 
is  miscible  with  the  larger  quantity  of  diluting  liquid, 
the  minim  graduate  may  be  rinsed  and  this  loss  recovered, 
but  inconveniences  are  largely  overcome  and  greater  accu- 
racy secured  by  the  use  of  the  minim  pipette  suggested 
_  by  Dr.  E.  R.  Squibb  (see  Fig.  39).     This  in  its  simplest 

Btinini  measure.  form  cousists  of  a  glass  tubc  of  Small  calibre,  with  its 
lower  extremity  somewhat  contracted,  and  having  minim 
graduations  upon  its  side.  The  pipette  is  used  by  dipping  the  contracted 
end  into  the  liquid  to  be  measured,  and  upon  applying  suction  by  the 
mouth  at  the  opposite  end  the  liquid  is  drawn  into  the  pipette ;  the 
moistened  tip  of  the  right  forefinger  is  now  tightly  applied  to  the  upper 
end  of  the  tube  to  regulate  the  flow  of  the  liquid,  and  a  sufficient  quan- 
tity is  allowed  to  flow  out  by  slightly  raising  the  finger  until  the  height 
of  the  liquid  corresponds  to  the  measure  desired ;  pressure  with  the 
forefinger  at  once  stops  the  flow,  and  the  accurately  measured  quantity 
can  be  transferred  to  the  bottle,  mortar,  or  graduate  by  raising  the  finger 
and  allowing  the  liquid  to  flow  out.  These  pipettes  may  be  had  of  four 
different  capacities,  holding  15,  20,  30,  and  60  minims,  and  a  reference 
to  the  cut  will  show  that  a  sufficient  length  of  tube  above  the  graduations 
is  left  to  secure  the  operator  from  any  risk  of  getting  a  poisonous  liquid 
into  the  mouth,  except  through  extraordinary  carelessness.  One  of  the 
best  methods  of  keeping  the  pipette  ready  for  use  is  to  have  it  pass 
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through  a  perforated  cork  which  fits  into  a  half-pint  bottle  containing 
alcohol  or  water  (see  Fig.  40),  the  liquid  being  renewed  when  it  ceases 
to  be  clean.  A  rubber  unperforated  tube-nipple,  inserted  on  the  top 
of  the  pipette,  has  also  been  suggested  to  obviate  the  necessity 
Fig.  39.  of  using  suction  with  the  mouth  ;  it  is  used  by  first  pushing  it 
down  over  the  top  of  the  pipette  until  it  will  go  no  farther, 
then  compressing  the  bulb  and  insertii.g  the  tip  of  the  pipette 
into  the  fluid,  when  upon  gradually  relieving  the  pressure  on  the 
bulb  the  pipette  commences  to  fill,  and  if  not  filled  to  the  mark 
desired  the  bulb  is  pushed  upward  gently  until  the  end  is 
attained.  In  the  use  of  tubes  or  glass  measures  of  small 
diameter,  it  will  be  noticed  that  two  distinct  lines  are  visible 
on  the  surface  of  the  liquid.  This  is  due  to 
the  capillary  attraction  of  the  glass,  which 
causes  the  edge  of  the  liquid  to  creep  up  the 
sides,  and  the  surface  becomes  concave  and  a 
meniscus  is  formed ;  the  lowest  point  of  the 
lower  zone  is  usually  selected  by  analytical 
chemists  as  the  reading  point,  but  it  is  manifest 
that  a  line  drawn  between  the  upper  and  lower 
zones  slightly  below  the  middle  would  give  the 
most  correct  reading.  Fortunately,  the  occa- 
sions are  very  rare  in  pharmaceutical  operations 
where  a  difference  in  the  method  of  reading 
need  cause  concern. 

In  administering  small  quantities  of  liquids 
the  very  convenient  drop  is  almost  always  used. 
The  impression  that  a  drop  is  equivalent  to 
a  minim,  and  that  sixty  drops  of  any  fluid  are 
equivalent  to  a  fluidrachm,  is  wide-spread.    This 
impression  doubtless  arose  from  the  fact  that 
sixty  ordinary  drops  of  water  are  about  equal  to 
a  fluidrachm ;  but  many  circumstances  cause 
variations  in  the  relative  size  of  drops.    Thick 
viscous    liquids,  like    the    mucilages  and  the 
syrups,  necessarily  produce  large  drops,  because 
the  drop  adheres  to  the  surface  of  the  glass  so 
long  as  its  weight  does  not  overcome  its  power 
of  adhesion,  whilst  bromine  and  chloroform, 
heavy,  mobile  liquids,  having  very  little  adhe- 
sion to  the  dropping  surface,  produce  very  small 
drops,  only  one-fifth  the  size  of  the  drop  of 
y         syrup  of  acacia.    The  shape  and  surface  of  the 
P<*       vessel  from  which  the  liquid  is  dropped  also 
^  *       have  an  influence  in  determining  the  size  of  the 
^pette.     drop  :  the  greater  the  extent  of  surface  for  the 
drop  to  adhere  to,  the  larger,  proportionally, 
will  be  the  drop.    In  order  that  this  subject  should  have  an  investigation 
of  a  rather  wide  range,  the  late  Stephen  L.  Talbot,  at  the  author's  sugges- 
tion, constructed,  after  many  laborious  trials,  the  following  table : 


Minim  pipette  with 
buttle. 
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Table  exhibiting  the  Number  of  Drops  in  a  Fluidrachm  of  different  Liquids, 
with  the  Weight  in  Grains  and  in  Grammes. 


Drops 
ill  f'5j. 
(60  m.) 

Weight  of  f5j 

Drops 

Weight  of  fSj 

Name. 

Name. 

in  f3j. 
(60  ni.) 

in  gr. 

in  Gm. 

in  gr. 

in  Gm. 

Acetum  Opii 

90 

61 

3.95 

Liquor  Hydrarg.  Nit. . 

131 

123 

7.97 

Acetum  Sanguinarife 

78 

55J 

3.59 

Liquor  lodi  Comp.  .    . 

63 

59 

3.82 

Acctuin  Scillas    .... 

68 

67 

3.69 

Liquor  PlumbiSubacet. 

74 

70 

4.63 

Acid.  Aceticuin  .... 

108 

58 

3.75 

Liquor  PotassaD    .    .    . 

62 

68 

3.75 

Acid.  Aceticuin  Dilut.  . 

68 

55 

3.56 

Liquor  Potassii  Arsen. 

67 

66 

3.56 

Acid.  Carbolicum  .    .    . 

111 

59 

3.82 

Liquor  Sodae  Chloratas 

63 

62 

4.01 

Acid.  Hydrochloricum  . 

70 

65 

4.21 

Liquor  Zinci  Chloridi . 

89 

88 

5.70 

Acid.  Hydrochlor.  Dilut. 

60 

66 

3.62 

Oleores.  Aspidii    .    .    . 

130 

52 

3.36 

Acid.  Hydrocyanicum  . 

60 

54 

3.49 

Oleores.  Capsici     .    .    . 

120 

51 

3.30 

Acid.  Laeticuin  .... 

111 

66 

4.27 

Oleores.  Cubebae    .    .    . 

123 

52 

3.36 

Acid.  Nitricuin  .... 

102 

77 

4.98 

Oleum  ^thereum     .    . 

125 

60 

3.24 

Acid.  Nitricuin  Dilut.  . 

60 

68 

3.62 

Oleum  Amygd.  Amarae 

115 

66 

3.56 

Acid.  Nitrohydrochlor. 

76 

66 

4.27 

Oleum  Amygd.  Expres. 

108 

48i 

3.14 

Acid.  Phosphoric.  Dilut. 

59 

57 

3.69 

Oleum  Anisi 

119 

54 

3.49 

Acid.  Sulphuricum    .    . 

128 

101 

6.54 

Oleum  Bergamii  .    .    . 

130 

46 

2.98 

Acid.  Sulphur.  Arornat. 

146 

63 

3.43 

Oleum  Cari 

132 

50 

3.24 

Acid.  Sulphuric.  Dilut. 

60 

68i 

3.79 

Oleum  Caryophylli  .    . 

130 

57 

3.69 

Acid.  Sulphurosum    .    . 

59 

66 

3.56 

Oleum  Cinnamomi   .    . 

126 

63i 

3.46 

^ther  Fortior    .... 

176 

39 

2.52 

Oleum  Copaibse     .    .    . 

123 

49i 

3.20 

Alcohol 

146 

44 

2.85 

Oleum  Cubebas  .... 

126 

61 

3.30 

Alcohol  Dilutum    .    .    . 

137 

49 

3.17 

Oleum  Foeniculi    .    .    . 

125 

63 

3.43 

Aqua 

60 

55 

3.56 

Oleum  Gaultheriae    .    . 

125 

62 

4.01 

Aqua  Aminoniae  Fortior 

66 

50 

3.24 

Oleum  Juniperi    .    .    . 

148 

49 

3.17 

Aqua  Destillata.    .    .    . 

60 

53i 

3.46 

Oleum  Lavandulae    .    . 

138 

52 

3.36 

Balsam.  Peruvianuin    . 

101 

60 

3.88 

Oleum  Limonis     .    .    . 

129 

47 

3.04 

Bromura 

250 

165 

10.69 

Oleum  MenthaePiperitae 

129 

60 

3.24 

Chloroform.  Purificatum 

260 

80 

5.18 

Oleum  Ricini    .... 

77 

61i 

3.33 

Copaiba 

110 

51 

3.30 

Oleum  Rosae 

132 

47 

3.04 

Creasotuin 

122 

56i 

3.66 

Oleum  Rosmarini     .    . 

143 

50 

3.24 

E.xt.  Belladon.  Fluid.    . 

156 

57 

3.69 

Oleum  Sassafras   .    .    . 

133 

58 

3.76 

E.\t.  Buchu  Fluidum    . 

150 

47i 

3.07 

Oleum  Terebinthinae    . 

136 

45i 

2.94 

E.xt.  CimicifugiB  Fluid. 

147 

48 

3.11 

Oleum  Tiglii 

104 

60 

3.24 

E.\t.  Cinchonae  Fluid.  . 

1.S8 

58 

3.75 

Spiritus  Jither.  Comp. 

148 

45 

2.91 

Ext.  Colchici  Rad.  Fl.   . 

100 

57 

3.69 

Spiritus  ^ther.  Nitrosi 

146 

47 

3.04 

E.Kt.  Colch.  Sem.  Fluid. 

158 

55 

3.66 

Spiritus  Ammon.  Arom. 

142 

48 

3.11 

E.\t.  Conii  Fruct.  Fluid. 

1.S7 

61 

3.95 

Spiritus  Camphorae  .    . 

143 

47 

3.04 

Ext.  Digitalis  Fluid.     . 

\U 

62 

4.01 

Spiritus  Chloroformi    . 

150 

48 

3.11 

Ext.  Ergotae  Fluidum  . 

133 

60 

3.88 

Spiritus  Menthae  Pip.  . 

142 

47 

3.04 

Ext.  Gelsemii  Fluid.     . 

149 

49 

3.14 

Syrupus 

65 

72 

4.66 

Ext.  (ilycyrrhizte  Fl.    . 

133 

61 

3.95 

Syrupus  Acaciae   .    .    . 

44 

73 

4.73 

Ext.  Ilyoscyami  Fluid. 

160 

59 

3.82 

Syrupus  Ferri  lodidi  . 

65 

77 

4.98 

Ext.  Ipecac.  Fluiihiin   . 

120 

60 

3.88 

Syrupus  Scillae .... 

75 

74 

4.79 

Ext.  ParcirfB  Fluidum  . 

140 

67 

3.72 

Syrupus  Scillae  Comp.  . 

102 

70 

4.63 

Ext.  Rhci  Fluidum   .    . 

158 

61 

3.96 

Syrupus  Senegiu  .    .    . 

106 

70 

4.53 

Ext.  Sarsap.  Comp.  Fl. 

134 

60 

3.88 

Tinctura  Aconiti  .    .    . 

146 

46 

2.98 

Ext.  Senegic  Fluidum  . 

137 

62 

4.01 

Tinctura  Belladonnsc  . 

137 

53 

3.43 

Ext.  Serpentariae  Fl.     . 

148 

47 

3.07 

Tinct.  Benzoini  Comp. 

148 

48 

3.11 

Ext.  Uvae  Ursi  Fluid.   . 

137 

60 

3.88 

Tinctura  Cantharidis  . 

131 

61 

3.33 

Ext.  Valerianic  Fluid.  . 

150 

49 

.3.17 

Tinct.  Cinchon.  Comp. 

140 

49 

3.17 

Ext.  Verat.  Virid.  Fl.  . 

150 

60 

3.24 

Tinctura  Digitalis    .    . 

128 

53 

3.43 

Ext.  Zingiberis  Fluid.  . 

142 

48 

.3.11 

Tinctura  Ferri  Chlorid. 

150 

53 

3.43 

Glyeerinum 

67 

68 

4.40 

Tinctura  lodi    .... 

148 

47 

3.04 

Hydrargyrum     .... 

150 

760 

49.24 

Tinctura  Nucia  Vom.  . 

140 

44 

2.85 

Liquor  Ammonii  Acct. 

75 

56 

3.62 

Tinctura  Opii    .... 

130 

53 

3.43 

Liquor  Acid.  Arsenio.si . 

57 

55 

3.56 

Tinctura  Opii  Camph. . 
Tinctura  Opii  Deodor. 

130 

52 

3.36 

Liquor  Arsenici  et  Ily- 

110 

64 

3.49 

drargyri  lodidi  .    .    . 

58 

55 

3.66 

Tinctura  Valerianae 

130 

62 

3.36 

Liquor  Ferri  Chloridi   . 

71 

72 

4.66 

Tinctura  Verat.  Virid. 

145 

46 

2.98 

Liquor  Ferri  Citratis 

71 

72 

4.66 

Tinctura  Zingiberis.    . 

144 

46 

2.98 

Liquor  Ferri  Nitratis   . 

59 

59 

3.82 

Vin.  Colchici  Radicis  . 

107 

55 

3.56 

Liquor  Ferri  Subsulph. 

73 

83 

6.37 

Vin.  Colchici  Scminis  . 

111 

54 

3.49 

83 

72 

4.66 

Vin.  Opii 

100 

55 

3,56 
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SPECIFIC   GRAVITY. 


A  knowledge  of  the  subject  of  specific  gravity  is  necessary  to  the 
pharmacist,  to  enable  him  to  identify  substances  or  to  judge  of  their 
purity,  whilst  the  physician  frequently  depends  upon  it  as  an  aid  in 
diagnosing  certain  diseases.  Specific  gravity  is  the  weight  of  one  body 
compared  loith  the  weight  of  an  equal  bidk  or  volume  of  another  body  se- 
lected as  the  standard,  both  bodies  having  the  same  temperature.  In  ascer- 
taining the  ordinary  weight  of  a  body  it  is  simply  compared  with  an 
arbitrary  standard  selected  by  governmental  authority,  whilst  in  deter- 
mining specific  gravity,  the  body,  if  solid  or  liquid,  is  compared  with  a 
standard  which  is  universal, — i.e.,  an  equal  bulk  of  pure  water  expressed 
as  1  ^  and  taken  at  a  given  temperature  and  atmospheric  pressure.  In  all 
the  methods  hereafter  detailed,  it  mnst  be  borne  in  mind  that  the  main 
object  sought  for  is  the  weight  of  a  bulk  or  volume  of  water  equal  to  that 
of  the  body  that  we  wish  to  take  the  specific  gravity  of  Archimedes 
proved  experimentally  that  a  body  immersed  in  a  liquid  lost  as  much 
weight  as  its  own  bulk  of  that  liquid  weighed:  hence  is  derived  the  general 
rule  for  taking  specific  gravity, — 

Rule. — Divide  the  ■weight  of  the  body  by  the  weight  of  water 
displaced  (loss  of  "weight  in  water),  the  quotient  will  be  the 
specific  gravity. 

The  taking  of  specific  gravity  will  be  considered  as  follows : 

1.  Solids  insoluble  in,  but  heavier  than  water. 

2.  Solids  soluble  in,  but  heavier  than  water. 

3.  Solids  insoluble  in,  but  lighter  than  water. 

4.  Solids  soluble  in,  but  lighter  than  water. 

1,  To  take  the  specific  gravity  of  a  solid  insoluble  in,  but 
heavier  than  water. 

a.  With  the  Balance. — It  is  customary  to  recommend  a  special  balance 
for  taking  the  specific  gravity  of  solids,  known  technically  as  the  hydro- 
static balance ;  but  a  good  prescription  or  analytical  balance  will  answer 
perfectly  for  practical  purposes.  The  substance,  preferably  in  one  piece, 
is  first  weighed  accurately  and  the  weight  noted ;  a  horse-hair  is  then 
tied  around  it  with  a  slip-knot,  and  a  tight  loop  at  the  other  end  is 
made,  which  is  attached  to  the  hook  at  the  end  of  the  scale-beam  ;  a 
small  wooden  bench  made  for  the  purpose,  or  extemporized  by  taking 
out  the  bottom  and  one  of  the  sides  of  a  small  wooden  or  stiff  paste- 
board box,  is  now  arranged  over  the  scale-pan  so  that  it  does  not  touch 
it  or  interfere  with  its  free  movement;  upon  this  a  small  beaker  or 
wide-mouthed  jar  is  placed,  and  two-thirds  filled  with  pure  water  (see 
Fig.  41).  The  horse-hair  must  be  adjusted  to  such  length  that  it  will 
permit  of  the  complete  immersion  of  the  substance  in  the  water.  Upon 
weighing  the  immersed  substance,  after  freeing  it  from  attached  air- 
bubbles,  it  will  be  at  once  noticed  that  it  has  lost  weight,  and  all  that 

1  The  temperature  usually  specified  in  the  U.  S.  Pharmacopoeia  of  1890  is  15°  C.  (69°  F.) ; 
when  not  specified,  it  is  intended  to  mean  15°  C.  (59°  F.) ;  but  in  many  investigations,  particu- 
larly those  conducted  in  Europe,  the  temperature  selected  is  that  of  the  maximum  density  of 
water,  4°  C.  (39.2°  F.).  For  practical  purposes  the  temperature  of  25°  C.  (77°  F.)  is  most 
useful  in  the  latitude  of  the  United  States,  but  it  is  rarely  used. 
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remains  to  be  done  is  to  apply  the  rule,  divide  the  weight  of  the  body 

by  its  loss  of  weight  in  water. 

For  example,  805.5  grains  of  copper  lose  by  immersion  in  water  90 

grains ;  then  805.5  divided  by  9£)  gives  8.95,  the  specific  gravity  of  the 

copper.     See  also  Nicholson's  hydrometer,  p.  85. 

b.  With  the  Specific  Gravity  Bottle. — This  instrument  in  its  most  usual 

form  is  a  bottle  having  an  elongated,  narrow  neck,  fitted  with  a  ground- 
glass    stopper,    and    holding,    when 
Fio.  41.  filled,  exactly   1000   grains   of  pure 

water  at  a  given  temperature  (see  Fig. 
42).  The  reason  for  selecting  1000 
grains  for  the  contents  is  to  avoid  the 
necessity  of  making  a  calculation  to 
obtain  the  specific  gravity  of  a  liquid.^ 
To   use   the   instrument   for  a  solid 

Fig.  42. 


Taking  tlie  specific  gravity  of  a  solid. 


1000-graiii  bottle. 


substance,  the  previously-weighed  body  is  dropped  into  the  bottle,  which 
is  then  filled  with  water  at  the  temperature  of  15°  C.  (59°  F.),  the  bottle 
carefully  dried,  and,  after  the  counterpoise  (the  exact  weight  of  the 
empty  bottle)  has  been  placed  upon  the  opposite  scale-pan,  it  is  weighed. 
To  obtain  the  loss  of  weight  in  water  of  the  substance,  it  is  only  necessary 
to  deduct  the  weight  of  the  contents  of  the  bottle  {i.e.,  that  of  the  water 
and  the  immersed  body)  from  the  weight  of  the  body  in  air,  plus  that 
of  the  water  which  the  bottle  holds  when  full, — i.e.,  1000  grains ;  the 
rule  is  then  to  be  applied,  divide  the  weight  of  the  body  by  its  loss  of 
weight  in  water. 

Example. — A  piece  of  aluminum  wire  weighs  100  grains ;  when 
dropped  into  a  1000-grain  bottle,  and  the  bottle  filled  with  water  at  the 
proper  temperature,  the  weight  of  both  is  1062  grains.  As  the  bottle 
when  filled  with  water  alone  held  1000  grains,  and  as  the  weight  of  the 
aluminum  in  air  is  100  grains,  both  together  weigh  1100  grains;  hence 
1100  grains,  less  1062  grains,  gives  38  grains,  the  loss  of  weight  of  the 


*  See  specific  gravity  of  liquids,  p.  77. 
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aluminum  in  water.     Apply  the  rule, --— =2.6S,  s^.  gr.     The  specific 

oo 
gravity  of  any  insoluble  powder,  like  calomel,  litharge,  etc.,  may  be  taken 
in  exactly  the  same  way,  but  care  must  be  observed  to  agitate  the  powder 
with  a  small  quantity  of  water  in  the  bottle,  before  adding 
the  rest,  to  cause  the  bubbles  of  air  to  escape. 

With  the  Graduated  Tube. — A  graduated  tube  is  pro- 


Fio.  43. 
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vided  in  which  each  space  indicates  a  grain  or  a  gramme 
(C.c.)  of  water  (or  better  if  graduated  in  smaller  sub- 
divisions) ;  the  zero  mark  should  be  somewhat  above  the 
bottom  of  the  tube,  as  shown  in  Fig.  43.  Now,  if  water 
be  poured  into  the  tube  exactly  up  to  the  zero  mark,  and 
a  weighed  solid  body  dropped  into  it,  the  water  will  rise 
in  the  tube  and  indicate  the  weight  of  a  bulk  of  water 
equal  to  that  of  the  substance ;  this  is  equivalent  to  the 
loss  in  water :  then  apply  the  rule,  divide  the  weight  of 
the  body  by  its  loss  of  weight  in  water.  It  is  evident 
that  this  method  cannot  be  as  accurate  as  either  of  those 
above  mentioned,  as  small  differences  are  more  clearly 
indicated  by  a  good  balance  than  by  tube-reading. 

d.  By  immersing  the  solid  in  a  transparent  liquid  of 
the  same  density. — This  method  may  be  applied  where 
the  body  is  small,  is  not  very  heavy  specifically,  and  is 
insoluble  in  the  liquid.  A  heavy  liquid  is  chosen,  like 
solution  of  mercuric  nitrate ;  the  solid  is  found  to  float 
on  the  surface  of  the  liquid,  and  water  is  added  until  the 
solid  neither  rises  nor  sinks,  but  swims  indifferently :  the 
specific  gravity  of  the  solid  will  of  course  be  that  of  the 
liquid,  which  may  be  ascertained  by  the  specific-gravity 
bottle  (see  page  77). 

2.  To  take  the  specific  gravity  of  a  solid  soluble 
in,  but  heavier  than  water. 

A  liquid  must  be  selected  in  which  the  solid  is  insol- 
uble, like  olive  oil,  almond  oil,  benzin,  or  oil  of  turpen- 
tine :  the  specific  gravity  of  the  oil  having  been  ascer- 
tained, it  is  used  just  as  if  it  were  water,  the  object  being 
to  find  out  the  loss  of  weight  that  the  substance  suffers 
when  immersed  in  the  oil ;  this  having  been  obtained,  a 
simple  proportion  must  be  made,  as  follows :  as  the  specific  gravity  of 
the  oil  is  to  the  specific  gravity  of  water,  so  is  the  loss  of  weight  in  the 
oil  to  the  loss  of  weight  in  water:  then  apply  the  rule,  divide  the  weight 
of  the  body  by  its  loss  of  weight  in  water. 

Example. — 200  grains  of  citric  acid  lose  by  immersion  in  oil  115 
grains ;  then,  as 
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1.6,  sp.  gr.  of  citric  acid. 


It  is  obvious  that  either  the  balance,  specific-gravity  bottle,  or  gradu- 
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ated  tube  can  be  used  in  this  case ;  but  it  is  possible  in  some  cases  to  coat 
the  soluble  substance  with  varnish  and  treat  it  tiien  as  an  insoluble 
substance,  and  thus  avoid  the  use  of  an  oily  liquid.  A  pill  of  blue- 
mass  may  be  coated  with  shellac  varnish,  and  then  treated  as  an  insolu- 
ble substance  as  in  1,  b.  The  practical  difficulty,  however,  is  to  secure 
a  thin  coatinj^  which  shall  be  impervious  to  water. 

3.  To  take  the  specific  gravity  of  a  solid  insoluble  in,  but 
lighter  than  water. 

The  solution  of  this  problem  requires  the  aid  of  a  heavy  insoluble 
body,  which  is  to  be  attached  to  the  light  body,  so  as  to  secure  the  im- 
mersion of  both  :  it  is  plain  that  if  the  loss  of  weight  in  water  of  the 
lieavy  substance  is  deducted  from  the  loss  of  weight  in  water  of  both  the 
heavy  and  the  light  body,  the  result  must  give  the  loss  of  weight  in  water 
of  the  light  body  alone :  then  the  rule  must  be  applied,  divide  the  weight 
of  the  body  by  its  loss  of  weight  in  water. 

Example. — A  piece  of  paraffin  weighs  174  grains,  a  piece  of  brass 
loses  by  immersion  in  water  6  grains ;  when  the  brass  is  attached  to  the 
paraffin,  both  together  lose  by  immersion  in  water  206  grains;  by  deduct- 
ing 6  grains  (the  loss  in  water  of  the  brass)  from  206  grains  (the  loss 
in  water  of  both)  the  loss  in  water  of  the  paraffin  alone  is  found, — i.e., 

174 
200  grains;  then  - —  =0.870,  sp.  gr.  of  paraffin.     See  also  Nicholson's 

hydrometer,  p.  85. 

4.  To  take  the  specific  gravity  of  a  solid  soluble  in,  but 
lighter  than  water. 

The  use  of  the  specific-gravity  bottle  is  recommended  in  cases  of  this 
kind,  and  the  process  is  the  same  as  in  2 :  the  selection  of  a  suitable 
liquid  lighter  than  the  body,  and  in  which  it  is  insoluble,  is,  however, 
usually  attended  with  difficulty.  The  proportion  would  be,  as  the 
specific  gravity  of  the  light  liquid  is  to  the  specific  gravity  of  water,  so 
is  the  loss  of  weight  in  the  light  liquid  to  the  loss  of  weight  in  water. 
Then  the  rule  must  be  applied,  divide  the  weight  of  the  body  by  the 
loss  of  weight  in  water. 

SPECIFIC   GRAVITY   OF   LIQUIDS. 

The  specific-gravity  bottle  {pycnometer  or  pyknometer)  is  the  most  ac- 
curate instrument  for  taking  the  specific  gravity  of  liquids.  Fig.  42 
shows  an  imwoved  form :  it  is  used  as  follows.  Tiie  liquid  to  be  tested 
is  first  brougMfo.the  proper  temperature,  4°  C.  (89.2°  F.),  15.6°  C. 
(60°  F.),  or  15°  t^.  (59°  F.),  according  to  the  standard  selected  for  the 
bottle;  the  bottle  is  filled  with  the  licjuid  to  the  mark  on  the  neck,  dried 
carefully,  and  weighed  accurately,  using  the  counterpoise  on  the  o])posite 
pan.  If  the  1000-grain  or  100-gramme  bottle  has  been  used,  the  weight 
of  the  liquid  at  once  indicates  the  specific  gravity :  thus,  the  bottles  would 
hold  1163  grains  or  116.3  grammes  of  hydrochloric  acid,  1250  grains 
or  125  grammes  of  glycerin,  725  grains  or  72.5  grammes  of  ether,  and 
13,558  grains  or  1355.8  grammes  of  mercury,  and  the  specific  gravity 
of  each  would  be  respectively  1.163,  1.250,  0.725,  and  13.55,  thus 
directly  showing  the  relation  to  the  specific  gravity  of  water,  1.     To 
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show  the  use  of  an  ordinary  prescription-vial  in  this  process,  one  con- 
taining about  a  fluiflounce  may  be  taken ;  if  it  holds  455.7  grains  of 
pure  water  to  a  mark  upon 
the    neck  it  will   be  con-  Fig.  44. 

venient,  because  it  will  at  '^     T  ^^°-  ^^' 

the    same   time    give   the  

weight  of  a  fluidounce  of  _  \ 

the  liquid.  It  is  evident 
that  a  bottle  holding  any 
moderate  quantity  may  be 
used  in  the  same  way. 

A  fluidounce  bottle 
would  hold  529.9  grains 
of  hydrochloric  acid,  569.6 
grains  of  glycerin,  330.3 
grains  of  ether,  and  6178.5 
grains  of  mercury,  and  the 
specific  gravity  would   be 

obtained    by   the    following      specific-gravity  bottle.  LovI-s  beads. 

proportion  : 

Example. — As  455.7,  the  number  of  grains  of  pure  water  that  the 
bottle  holds,  is  to  1.000,  the  specific  gravity  of  water,  so  is  529.9,  the 
number  of  grains  of  hydrochloric  acid  that  it  holds,  to  1.163,  the 
specific  gravity  of  hydrochloric  acid.     455.7  : 1.000  : :  529.9  : 1.163. 

In  practice,  it  is  simply  necessary  to  divide  the  number  of  grains  of 
liquid  that  the  bottle  holds  by  455.7  and  adjust  the  decimal  point,  or 
multiply  the  weight  of  the  liquid  by  2.1945,  the  modulus  of  the  bottle. 
The  accuracy  of  these  bottles  depends  entirely  upon  the  care  with  which 
they  are  made  and  used,  and  it  is  better  to  scratch,  with  a  file,  two  marks 
upon  the  neck  of  a  long-necked  flask,  one  showing  the  upper  edge  of  the 
meniscus  and  the  other  marking  the  lowest  point  (see  Fig.  44).  In  filling, 
it  is  a  good  practice,  after  bringing  the  liquid  to  the  proper  temperature, 
to  exceed  slightly  the  quantity  indicated  by  the  mark  on  the  neck,  and 
then  to  make  a  small  roll  of  filtering-paper  and  neatly  absorb  the 
excess  by  inserting  the  roll  in  the  neck  so  that  it  shall  just  touch  the 
surface.  The  more  expensive  specific-gravity  bottles  have  an  accu- 
rately-fitted stopper  made  of  thermometer-tube,  and  hold  exactly  100 
grammes,  or  1000  grains,  when  the  bottle,  including  the  capillary  tube 
of  the  stopper,  is  entirely  full  (see  Fig.  42).  They  ^re  not  so  con- 
venient as  a  correctly- marked,  narrow-necked  bottle,  (see  Figs.  44  and 
46),  nor  are  they  practically  more  accurate.  They  have  to  be  filled  to 
the  brim  and  the  stopper  tiien  inserted  ;  this  causes  an  overflow,  and 
the  necessary  wiping  and  the  natural  warmth  of  the  hands  usually  ex- 
pand the  liquid  by  raising  the  temperature,  and  prevent  accurate  results. 

A  more  elaborate  form  of  apparatus  for  taking  specific  gravity  is 
needed  for  some  purposes ;  for  instance,  where  standards  are  required 
for  the  liquid  preparations  of  the  Pharmacopoeia  or  in  investigations 
where  great  accuracy  is  necessary.  Dr.  Squibb  has  devised  the  pycno- 
meter  shown  in  Fig.  46,  which  is  admirably  adapted  for  taking  specific 
gravity  with  the  objects  above  mentioned. 
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A  set  of  these  bottles  is  shown  in  the  iUustration ;  the  stopper  is  a 
tube  lengthened  out  so  that  the  central  channel  will  permit  the  bottle 
to  hold  the  volume  of  water  at  any  temperature  between  4°  C.  (39.2°  F.) 
Qud  25°  C.  (77°  F.),  thus  permitting  any  of  the  standards  of  tempera- 
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Sqiiibb's  specific-gravity  apparatus. 


tare  to  be  used,  the  tube  being  graduated  to  half-millimetres,  and  at 
the  top  it  is  enlarged  so  as  to  allow  room  for  the  expansion  of  light 
liquids  and  to  permit  the  bottle  to  be  loosely  closed  with  a  cork  whilst 
adjusting  the  temperature,  the  cork  being  removed  during  the  weighing. 
These  bottles  are  all  used  in  a  bath  of  water  containing  ice  when  the 
lower  standard  temperatures  are  used  ;  a  leaden  collar  to  keep  the  bottle 
in  position  in  the  bath,  a  pipette  for  coarsely  adjusting  the  volume  of 
liquid,  and  a  thermometer  are  also  shown  in  Fig.  46. 

It  is  necessary  to  verify  the  marks  of  the  contents  of  the  bottles  from 
time  to  time,  as  the  glass  flask  contracts  for  a  year  or  two  after  it  has 
been  made.  The  liquid  that  it  is  designed  to  test  is  weighed  into  the 
bottle,  as  in  the  ordinary  cases  of  taking  specific  gravity  ;  the  bottle  is 
loosely  corked,  loaded  with  the  leaden  collar,  and  set  in  a  bath  of  water 
which  has  been  brought  to  the  desired  temperature.     "When  the  liquid 
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in  the  bottle  lias  reached  the  same  temperature  (and  this  is  indicated 
by  the  liquid  in  the  tube  remaining  stationary,  a  careful  watching  of 
the  rise  or  fall  of  the  liquid  in  the  graduated  tube  being  necessary  in 
order  to  determine  this),  the  final  adjustment  is  made  and  the  bottle 
weighed. 

Lovi's  beads,  or  specific-gravity  beads,  are  sometimes  used  for  taking 
the  specific  gravity  of  liquids ;  they  are  especially  useful  in  cases  where 
a  boiling  liquid  is  to  be  evaporated  until  it  has  a  given  specific  gravity, 
and  in  mixing  liquids  of  different  densities.  They  are  balloon-shaped, 
hollow  globes  of  glass,  of  different  sizes  and  weights,  having  specific- 
gravity  figures  scratched  upon  their  sides :  these  figures  indicate  the 
specific  gravity  of  a  liquid  in  which  the  beads  swim  indifferently ;  they 
neither  rise  nor  sink,  when  not  disturbed  at  the  given  temperature,  if  the 
specific  gravities  of  the  bead  and  liquid  are  the  same.  The  illustration, 
Fig.  45,  shows  their  method  of  use;  those  heavier  than  the  liquid 
sinking,  those  lighter  floating,  whilst  the  one  supported  indifferently 
(1.25)  indicates  the  specific  gravity  of  the  liquid.  Lovi's  beads  may 
be  defined  as  hydrometers  which  indicate  but  one  specific  gravity. 

HYDROMETERS. 

Hydrometers,  sometimes  called  areometers,  are  floating  instruments 
which  are  used  to  indicate  the  specific  gravities  of  liquids  by  sinking  to 
a  depth  corresponding  to  the  densities  of  the  liquids.  Their  principle  of 
action  was  probably  first  made  known  by  Archimedes,  and  depends 
upon  the  fact  that  when  a  solid  body  is  placed  in  a  liquid  in  which  it  is 
capable  of  floating,  it  sinks  to  a  certain  point,  and  this  floating-point  is 
reached  when  the  body  has  displaced  a  volume  of  liquid  exactly  equal 
to  its  own  weight.  Thus,  if  a  hydrometer  has  a  specific  gravity  exactly 
three-fourths  that  of  water,  it  will  sink  in  water  until  exactly  three- 
fourths  of  its  volume  is  immersed ;  the  same  hydrometer  would  swim 
indifferently,  like  a  Lovi's  bead,  in  ether  having  the  specific  gravity  of 
0.750,  for  the  obvious  reason  that  the  specific  gravities  of  the  solid  and 
liquid  are  identical.  Hydrometers  may  be  divided  into  two  classes  for 
convenience  of  study :  1.  Those  in  which  the  weight  is  constant,  but 
the  depth  of  immersion  subject  to  change.  2.  Those  in  which  the  depth 
of  immersion  is  constant,  but  the  weight  subject  to  change.  To  the  first 
class  belong  nearly  all  the  hydrometers  specially  useful  to  pharma- 
cists, and  of  these,  two  kinds  are  generally  used,  one  for  liquids  heavier 
than  water,  the  other  for  those  lighter.  They  are  known  as  Baum^'s, 
Cartier's,  Gay-Lussac's,  Zanetti's,  TwaddelFs,  but  the  best  of  all  is  the 
specific-gravity  scale  hydrometer.  To  the  second  class  belong  the 
hydrometers  which  are  intended  to  sink,  by  the  addition  of  weights,  to 
a  given  mark  on  the  stem,  and  thus  displace  a  constant  volume,  like 
Fahrenheit's,  Nicholson's,  Guyton  de  Morveau's,  etc. 

1.  Hydrometers  in  which  the  weight  is  constant,  but  the  depth 
of  immersion  subject  to  change. 

Baiim^'s  Hydrometers. — This  form  is  treated  first  in  detail  because 
it  was  the  first  one  of  its  class  to  come  into  general  use,  having  been 
originally  described  by  Baume  in  his  "  El^mens  de  Pharmacie."     Two 
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Fig.  47. 


instruments  were  used  by  Buuni6,  one  termed  Phie-Acide  or  P^e-Sirop, 

for  liquids  heavier  than  water,  the  other  P^se-Kspiit, 

for  liquids  lighter  than  water.    This  hydrometer,  as  °' 

now  made,  consists  of  a  glass  tube  loaded  at  the 

bottom  with  mercury  or  small  shot,  having  a  bulb 
blown  in  it  just  above  the  loaded  end.  A 
simple  cylindrical  tube  (see  Fig.  47),  loaded 
so  as  to  cause  it  to  assume  an  upright 
position  in  a  liquid,  may  be  used  as  a 
hydrometer :  the  only  advantage  gained  in 
expanding  the  lower  portion  into  bulbs  is 
one  of  convenience,  that  of  increasing  the 
volume  of  the  hydrometer  and  thus  per- 
mitting the  use  of  shorter  instruments. 
The  graduations  upon  the  stem  of  Baume's 
hydrometer  are  entirely  arbitrary,  and  were 
made  in  the  following  manner : 

For  the  hydrometer  to  be  used  for  liquids 
heavier  than  water,  sufficient  mercury  was 
added  to  the  lower  bulb  to  cause  it  to  sink 
in  water  to  a  convenient  point  near  the  top 
of  the  stem  :  this  was  marked  0.  The  in- 
strument was  then  placed  in  a  solution  con- 
taining fifteen  per  cent,  by  weight  of  com- 
mon salt,  and  the  point  at  which  it  rested 
was  marked  15  :  the  space  between  these 
two  points  was  divided  into  fifteen  equal 
parts,  and  the  scale  below  was  extended  by 
marking  off  similar  spaces.  For  liquids 
Uc/hier  than  water,  the  instrument  was 
placed  in  a  ten-per-cent.  by  weight  solu- 
tion of  common  salt,  and  loaded  so  that 
it  floated  at  a  point  just  above  the  bulb : 
this  was  marked  0.  The  hydrometer  was 
then  transferred  to  water,  the  point  at 
which  it  rested  was  marked  10,  the  space  be- 
tween was  divided  into  ten  equal  parts,  and 
the  scale  above  was  extended  by  marking 
off  similar  spaces.  The  illustrations,  Figs. 
48,  49,  were  drawn  from  Pile's  hydrom- 
eters, and  show  the  manner  of  graduating 
the  Baume  scale  for  both  hydrometers, 
and,  in  addition,  the  corresponding  specific- 
gravity  figures.  The  Baum6  hydrometer 
is  rapidly  going  out  of  use,  being  replaced 
by  a  hydrometer  having  a  graduated  scale, 
in  which  the  graduations  represent  the 
specific  gravities. 

The    specific-gravity   scale    hydrometer, 
which  should  be  used  exclusively,  is  more 
6 


Cylindrical 
hydrometer. 


Hydrometer,  double  scale. 
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convenient  and  useful  to  the  pharmacist.  The  graduations  upon  the  stem 
are  not  arbitrarily  chosen,  but  indicate  at  once  the  specific  gravity  of  a 
liquid  when  floated  in  it.  Two  hydrometers  are  necessary,  one  for 
liquids  heavier  than  water,  and  one  for  liquids  lighter  than  water ;  for 
special  purposes  it  is  often  desirable  to  have  five  or  six  hydrometers, 
beginning  with  one  for  very  light  liquids  and  ending  with  one  for  very 
heavy  liquids,  and  if  the  diameter  of  the  stem  is  narrow  the  divisions 
in  the  scale  are  not  so  close  together,  and  thus  a  more  accurate  reading  of 
the  graduations  is  possible  and  the  delicacy  of  the  hydrometer  increased. 
It  must  be  borne  in  mind,  however,  that  the  hydrometer  cannot  be  as 
accurate  an  instrument  for  taking  specific  gravity  as  the  specific-gravity 
bottle:  the  adhesion  of  air-bubbles  when  in  use,  the  liability  to  variation 
in  the  diameter  of  the  stem,  the  inaccuracies  in  the  scale  and  the  difficul- 
ties of  adjusting  it  so  as  to  give  correct  readings,  and  the  want  of 
uniformity  among  the  makers  in  fixing  the  reading-point,  render  it 
necessary  for  the  pharmacist  to  verify  each  instrument  and  note  its 
error  before  accepting  it  for  practical  use.  In  selecting  a  hydrometer 
with  a  specific-gravity  scale,  it  should  be  at  once  noticed  whether  the 
graduated  spaces  are  equal :  if  they  are,  it  is  useless  to  attempt  to  verify 
it,  as  it  cannot  be  accurate,  for  the  degree  of  the  immersion  varies  with 
the  specific  gravity  of  the  liquid,  and  "equal  differences  of  specific 
gravity  cannot  be  indicated  by  equal  spaces  on  the  scale,  but  by  the 
differences  of  the  reciprocals  of  those  specific  gravities,  or  by  propor- 
tionate quantities."  In  the  hydrometer  shown  in  Fig.  48,  the  arbitrary 
scale  of  Baum6,  made  up  of  equal  spaces,  is  shown  immediately  in 
contact  with  a  specific-gravity  scale :  the  spaces  of  the  latter  gradually 
increase  in  size  from  below  upward,  and  the  highest  space  is  nearly  four 
times  the  size  of  the  lowest.  The  method  of  graduating  this  scale 
differs  with  different  makers,  but  by  the  use  of  Clarke  and  Ackland's 
process  it  is  possible  to  make  a  scale  without  using  any 
Fig.  50.  other  liquid  than  water  if  a  correct  table  of  reciprocals  is 
employed  (see  Watts's  Dictionary,  vol.  iii.  p.  207).  Before 
any  hydrometer  is  accepted  for  use,  it  should  be  tested  by 
floating  it  in  water  at  the  temperature  indicated  on  the 
hydrometer,  and,  the  specific  gravity  of  several  liquids 
having  been  ascertained  carefully  by  the  specific-gravity 
bottle,  the  hydrometer  should  be  floated  in  the  same  liquids, 
and  any  deviation  carefully  noted.  A  hydrometer  which 
registers  uniformly  one  or  two  points  too  low  or  too  high 
need  not  be  rejected,  because  the  error  can  be  added  or 
subtracted  each  time  and  the  constant  error  marked  on  the 
box  for  a  memorandum;  but  if  an  error  of  any  magnitude 
has  to  be  added  to  one  part  of  the  scale,  and  anotlier  sub- 
tracted from  another  part,  it  is  economy  to  reject  the  instru- 
ment at  once.  Hydrometers  are  usually  floated  in  tall,  cylin- 
drical glass  jars  (see  Fig.  50),  and  it  is  frequently  necessary 

to  cool  the  liquid  by  placing  the  jar  in  ice-water  after  insert- 
Hydrometer  Jar.     .  ,  1  1      ft        1  1  1        1  1 

mg  a  thermometer,  and,  after  the  temperature  lias  been  low- 
ered to  the  desired  point,  observing  the  point  to  which  the  hydrometer 
sinks  in  the  liquid.     It  is  to  be  regretted  that  there  is  no  fixed  rule  for  a 
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reading-point ;  some  makers  adjust  their  instruments  so  as  to  read  from 

a  reflection  in  the  upper  part  of  the  meniscus,  others  (probably  the 

majority)  prefer  to  take  the  exact  level  of  the  liquid,  disregarding  the 

meniscus  altogether ;  this  may  be  easily  done  in  all  cases  where  the 

liquid  is  transparent,  or  nearly  so,  by  holding  the  jar  containing  the 

hydrometer  at  first  exactly  on  a  level  with  the  eye,  and  then  glancing 

slightly  below,  when  a  line  can  be  traced  which  will  exactly  join  the  divided 

surface  of  the  liquid  upon  either  side  of  the  stem :  in  case  of  opaque  liquids 

an  allowance  can  be  made  for  the  meniscus.     The  pharmacist  should 

choose  one  or  the  other  method  and  adhere  to  his  choice,  ^^^  ^^ 

so  that  his  verification  of  his  own  hydrometer  may  not 

vary  (gee  Fig.  51,  in  which  the  arrow  shows  the  point 

to  read).    It  is  usually  best  to  cool  the  liquid  below  the 

standard  temperature  adopted  for  the  hydrometer,  and 

then,  after  wiping  the  jar,  the  correct  higher  temperature 

may  be  gradually  obtained  by  grasping  the  jar  with 

the  hands  and  passing  them  up  and  down  to  warm  the 

liquid.     A  hydrometer  having  an  elongated  bulb  with 

cylindrical  sides,  as  shown  in  Fig.  52,  is  more  likely  to 

give  a  false  indication  if  permitted  to  touch  the  sides 

of  the  jar  than  one  having  an  oval  or  globular  bulb 

(see  Fig.  51) ;  the  latter  can  touch  the  jar  at  only  one 

point,  and  hence  can  move  freely  up  and  down,  whilst 

the  former  may  have  one  side  touching  the  side  of  the 

jar  for  its  entire  length.     To  obviate  this.  Dr.  Squibb 

suggests   the   use   of  a  jar  with    four  perpendicular 

indentations  in  it,  and  a  hydrometer  having  an  oval 

bulb  (see  Fig.  51).    The  points  of  contact  between  the 

urinometer  bulb  and  the  indentations  in  the  jar  are  best 

shown  in  the  transverse  sectional  view  immediately 

below  the  cut  of  the  urinometer. 

The  urinometer  is  one  of  the  most  useful  special 
applications  of  the  hydrometer ;  as  its  name  indicates, 
it  is  used  to  take  the  specific  gravity  of  urine ;  a  special 
scale,  which  is  easily  understood,  is  sometimes  used. 
The  very  delicate  stem,  which  hardly  permits  of  the  use 
of  specific-gravity  figures,  is  divided  into  sixty  spaces, 
numbered  from  0  to  60 ;  by  adding  1000  to  each  of 
these  numbers,  and  pointing  off  three  decimal  places 
from  the  right,  the  true  specific  gravity  is  shown.  In 
Dr.  Squibb's  urinometer  the  specific  gravity  is  indicated 
without  abbreviation,  the  number  highest  on  the  scale 
being  1.000,  the  lowest  1.060,  the  intervening  figures  being  1.010,  1.020, 
1.030,  1.040,  and  1.050. 

The  specific  gravity  of  urine  from  healthy  subjects  ranges  from  1.010 
to  1.020;  that  from  diabetic  patients  has  a  specific  gravity  varying  from 
1.030  to  1.060. 

The  saccharometer  is  intended  to  take  the  specific  gravity  of  syrups. 
The  scale  is  sometimes  graduated  so  as  to  indicate  the  percentage  of 
sugar  in  solution,  rarely  the  actual  specific  gravity  :  usually  Baum^'s  scale 


Urinometer  and  jar 

(.Squibb). 


Sectional  view. 
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{p^se-sirop)  is  used.    The  elceometer,  a  very  delicate  instrument,  is  used 

to  take  the  specific  gravity  of  fixed  oil.     The  lactometer  is  employed  in 

detecting  the  adulteration  of  milk  with  water :  it  has  a  limited  range, 

and  the  scale  usually  shows  the  points  at  which  it  floats  in 

Fig.  52,    milk  mixed  with  different  proportions  of  water.     Hydrometers 

are  often  made  for  taking  the  specific  gravity  of  liquids,  like 

benzin,    ether,  petroleum,  vinegar,  wine,  beer,  solutions  of 

silver  nitrate,  sea-water,  etc. ;   probably  the  most  useful  to 

the  pharmacist  of  all  of  those  having  special  applications  is 

the  one  made  for  testing  alcohol. 

Alcoholmeters  may  be  purchased  which  combine  the  ther- 
mometer with  the  hydrometer,  as  shown  in  Fig.  52,  and  the 
scale  frequently  has  the  percentage  by  volume  of  absolute 
alcohol  marked  opposite  the  corresponding  specific  gravity ; 
when  graduated  so  as  to  show  the  percentage  by  weight,  they 
are  more  useful,  however,  on  account  of  the  adoption  of  the 
principle  of  parts  by  weight  in  the  U.  S.  Pharmacopoeia  of 
1880,  thus  obviating  the  necessity  of  using  an  alcoholmetrical 
table  or  making  a  calculation. 

Tralles's  hydrometer  is  an  alcoholmeter  having  a  centesimal 
scale :  it  is  used  by  the  United  States  government  in  gauging 
spirits,  and  is  in  general  use  by  distillers  and  others.  Each 
division  of  the  scale  corresponds  to  a  given  percentage  of  pure 
alcohol  by  volume  in  the  liquor.  In  the  United  States  Dis- 
pensatory, 17th  Edition,  p.  1816,  a  table  is  given  showing 
the  value  of  Tralles's  degrees  in  specific  gravity  and  Baume's 
degrees. 

Cartier's  hydrometer,  largely  used  in  France,  is  merely  a 
modification  of  Baum6's  p^e-esprit,  or  hydrometer  for  liquids 
lighter  than  water ;  the  zero  of  the  scale  is  the  same  as  Baume's 
(10°),  but  the  degrees  are  not  of  the  same  value,  32°  of 
Baume's  scale  being  equal  to  30°  Cartier.  Dorvault  gives 
the  following  approximate  rule  for  conversion :  Cartier's 
degrees  may  be  converted  into  Baume's  by  subtracting  10,  mul- 
tiplying the  remainder  by  .08,  and  adding  the  product  to 
Cartier's  degree. 

Baume's  degrees  ma/  be  converted  into  Cartier's  by  sub- 
tracting 10,  multiplying  the  remainder  by  .08,  and  subtracting 
the  product  from  Baume's  degree. 

Gay-Lussac's  centesimal  alcoholmeter  has  a  scale  divided 
into  100  unequal  degrees  :  the  zero  corresponds  to  pure  water 
at  15°  C.  (59°  F.)  and  100°  to  absolute  alcohol.  The  advan- 
tage of  this  method  is  that  every  intermediate  degree  expresses 
the  percentage  of  pure  alcohol  by  measure  contained  in  the 
spirit :  thus,  when  the  instrument  stands  at  50°  in  an  alco- 
holic liquid,  it  indicates  that  100  measures  of  the  liquid  con- 
AicoUoTmeter.tainoO  of  pure  alcohol. 

Sikes's  hydrometer  is  used  in  Great  Britain  in  the  collection 
of  the  excise  revenue :  it  is  a  brass  instrument  having  a  spherical  bulb, 
with  a  weight  at  the  bottom  to  make  it  float  upright ;  the  stem  is  divided 
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into  twenty  parts,  and  every  other  division  numbered,  from  0  to  10. 
A  series  of  nine  weights  arc  furnished  with  the  instrument,  numbered 
from  10  to  90 ;  these  are  to  be  added  to  the  weight  at  the  bottom  to 
cause  the  hydrometer  to  sink,  so  that  a  reading  may  be  had  on  the 
graduated  scale ;  this  reading  added  to  the  number  on  the  weight  em- 
ployed, gives  a  figure  which  indicates  the  strength  of  the  spirit  by 
referring  to  a  table  which  accompanies  the  instrument. 

Jones's  hydrometer  is  similar  to  Sikes's,  but  by  many  is  regarded  as 
an  improvement  on  it. 

Dial's  liydrometer  belongs  to  the  same  class. 

TwaddeWs  hydrometer  is  frequently  employed  in  England,  and  tech- 
nical works  often  quote  the  degrees  of  this  scale.  It  is  used  for  liquids 
heavier  than  water,  and  is  graduated  so  that  the  number  of  the  degree, 
multiplied  by  5  and  added  to  1000,  gives  the  specific  gravity :  thus, 
20°  Twaddell  indicates  the  specific  gravity  of  1100  or  1.100;  50° 
Twaddell,  1250  or  1.250. 

Beck's  hydrometer  is  rarely  used  or  referred  to  :  in  this  scale  0  corre- 
sponds to  the  specific  gravity  1.00,  and  30  to  that  of  0.850;  the  scale 
is  extended  equally  above  and  below  0.  For  tables,  see  Bay  ley's 
Chemist's  Pocket-Book,  p.  178. 

Zanetti's  hydrometers  have  a  scale  which  requires  the  addition  of  a 
cipher  to  the  number  of  the  degree  to  show  the  specific  gravity. 

2.  Hydrometers  in  which  the  depth  of  iminersion  is  constant, 
but  the  weight  subject  to  change. 

Fahrenheit's  hydrometer  was  one  of  the  first  instruments  of  this  class 
to  come  into  general  use.  Robert  Boyle  described,  however,  in  1675, 
his  "•  New  Essay  Instrument,"  and  Fahrenheit's 
hydrometer  was  very  similar  to  it  in  principle ;  it 
had  but  a  single  mark  on  the  stem,  which  was 
surmounted  by  a  small  scale-pan  ;  weights  were 
placed  in  the  pan  to  cause  the  hydrometer  to  sink 
to  the  mark.  Now,  as  this  mark  indicated  the 
point  at  which  the  instrument  would  float  in 
vvater  at  a  given  temperature  when  certain  weights 
were  placed  on  the  pan,  it  follows  that  when  it 
was  immersed  in  a  liquid  of  different  specific 
gravity  the  weights  would  have  to  be  changed  to 
float  the  instrument  to  the  fixed  mark ;  the  ratio 
which  this  weight  bore  to  the  weight  used  for 
water  gave  the  specific  gravity. 

Nicholson's  hydrometer  is  similar  in  principle 
to  Fahrenheit's,  but  is  modified  so  that  it  can  be 
used  for  taking  the  specific  gravity  of  heavy  or 
light  solids.  Fig.  53  is  an  ilhistration  of  one  of 
the  most  convenient  forms  of  the  instrument ;  it 
is  usually  made  of  brass  ;  there  is  a  single  mark 
on  the  stem  and  a  scale-pan  on  the  summit.  To 
the  lower  extremity  of  the  hydrometer  two 
conical  cups  are  attached ;  their  apexes  are  joined  so  as  to  resemble  an 
hour-glass ;  the  lowest  cone  has  several  apertures  at  the  top,  to  permit 
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Nicholson's  hydrometer. 
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of  the  escape  of  air  when  the  instrument  is  immersed.  The  weight  of 
the  hydrometer  is  usually  so  adjusted  that  a  1000-grain  weight  is  needed 
on  the  scale-pan  to  float  it  to  the  mark  on  the  stem.  Now,  to  take  the 
specific  gravity  of  a  piece  of  zinc  weighing  less  than  1000  grains,  the 
1000-grain  weight  is  removed  from  the  pan  and  the  piece  of  zinc  sub- 
stituted for  it,  weights  are  added  until  the  instrument  floats  at  the  mark 
on  the  stem,  and  it  is  found  that  an  addition  of  655  grains  has  been 
necessary :  it  is  evident  that  the  difference  between  1000  and  655 
gives  the  weight  in  air  of  the  zinc,  845  grains.  The  zinc  is  now  placed 
in  the  upper  conical  cup  and  weights  are  again  placed  upon  the  scale-pan, 
and  it  is  found  that  the  zinc  has  lost  in  weight  50  grains  by  immersion 
in  water ;  the  specific  gravity  is  obtained  by  applying  the  well-known 
rule,  divide  the  weight  of  the  body  by  the  loss  of  weight  in  water : 

345 

— -  =  6.9,  sp.  gr.  of  zinc.     The  lower  cup  is  used  for  taking  the  specific 
50 

gravity  of  bodies  lighter  than  water,  and  is  very  convenient,  the  weight 

of  the  hydrometer  keeping  the  light  body  submerged  when  the  lower 

cup  is  placed  over  it :  the  specific  gravity  is  obtained  in  the  same  manner 

as  in  the  case  of  bodies  heavier  than  water.     One  of  the  advantages  of 

Nicholson's  hydrometer  is  that  it  can  be  used  in  place  of  a  balance  for 

weighing  small  quantities,  as  shown  above. 

METHODS  OF   TAKING  THE  SPECIFIC   GRAVITY   OF  SMALL 
QUANTITIES   OF   LIQUIDS. 

Mohr's  Apparatus. — The  illustration  of  this  apparatus  (see  Fig.  54) 
represents  an  improved  form,  yet  it  is  quite  possible  for  a  pharmacist 
to  construct  one  for  himself  that  will  answer  practical  purposes.  It 
will  be  noticed  that  one  end  of  the  beam  is  divided  into  ten  equal 
spaces,  and  a  small  glass  thermometer  is  suspended  from  the  extremity 
by  a  slender  platinum  wire,  whilst  the  opposite  scale-pan  is  so  adjusted 
that  it  exactly  counterbalances  the  thermometer.  When  the  thermometer 
is  immersed  in  pure  water  at  15°  C.  (59°  F.),  a  brass  wire  weight  is 
placed  upon  the  hook  at  the  end  of  the  beam,  and  this  restores  the 
equilibrium.  Now,  it  is  apparent  that  if  a  lighter  liquid,  like  alcohol  at 
15°  C.  (59°  F.),  is  substituted  for  the  water,  the  equilibrium  cannot 
be  maintained,  and  the  thermometer  will  sink  :  the  brass  wire  weight  is 
then  to  be  moved  along  the  beam  towards  the  central  knife-edge  until 
the  balance  is  nearly  restored,  and  this  point  will  be  found  at  8,  which 
gives  the  first  decimal  figure ;  still  further  to  ajiproach  equilibrium,  a 
wire  weight,  one-tenth  the  weight  of  the  larger  one,  is  pushed  along  the 
beam  until  it  rests  at  the  2-mark,  which  gives  the  second  decimal  figure  ; 
whilst  thoroughly  to  restore  the  balance  the  smallest  weight  (one-tenth 
of  the  second)  is  placed  at  5,  and  thus  the  third  decimal  figure  is 
obtained,  and  the  specific  gravity  of  the  alcohol  is  shown  to  be  0.825. 
Specific  gravities  of  liquids  heavier  than  water  are  obtained  in  the 
same  way,  except  that  the  large  brass-wire  weight  is  left  hanging  on 
the  hook  at  the  end  of  the  beam  and  additional  weights  are  placed 
upon  the  beam  until  equilibrium  is  restored. 

A  prescription  balance  could  be  easily  converted  into  a  Mohr's  appa- 
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ratus,  and  the  thermometer  replaced  by  a  glass  stopper  suspended  by  a 
horse-hair.  The  thermometer  in  the  improved  form  of  apparatus 
merely  serves  to  indicate  the 
temperature  and  act  as  a  con- 
venient weight :  in  the  home- 
made apparatus  especial  care 
must  be  exercised  in  adjusting 
the  wire-hook  weight  so  as 
exactly  to  immerse  the  stop- 
per in  water  at  the  proper 
temperature. 

GannaVs  Method. — Gan- 
nal  suggested  a  very  conve- 
nient modification  of  this 
method  of  taking  the  specific 
gravity  of  a  liquid.  A  piece 
of  glass,  "  densim^tre  hydro- 
statique/'  having  the  shape 
of  an  olive,  has  a  volume  of 
10  cubic  centimetres.  This 
is  suspended  from  the  hook 
at  the  end  of  the  beam  of  a 
balance  by  a  horse-hair  (see 
Fig.  41),  and  weights  are 
added  to  the  opposite  scale- 
pan  until  the  balance  is  re- 
stored ;  it  is  then  immersed 
in  the  liquid,  and  the  metric 
weight  required  to  restore 
the  equilibrium  gives  the  specific  gravity  without  a  calculation. 

Spedfio- Gravity  Pipette. — Grauer  recommends  the  use  of  a  small 
pipette  having  a  fine  orifice  at  the  lower  end,  and  at  the  upper 
end  a  short  piece  of  rubber  tube  closed  by  a  pinchcock ;  a  mark 
is  scratched  on  the  pipette  to  show  where  a  convenient  weight 
of  water  rises  to  (1  C.c.) ;  enough  of  the  liquid  to  be  tested 
is  sucked  through  the  tube  to  rise  to  the  mark,  it  is  then 
closed ;  the  weight  of  the  liquid  indicates  its  specific  gravity. 

Roiosseau's  Densimeter. — This  ingenious  instrument  is  con- 
structed upon  the  plan  of  a  hydrometer  (see  Fig.  55).  The 
stem  from  B  to  C  is  divided  into  20  equal  parts ;  the  cup- 
shaped  tube  upon  the  summit  of  the  stem  holds  exactly  1 
cubic  centimetre.  When  the  densimeter  is  floated  in  water  at 
the  proper  temperature,  it  sinks  to  the  point  C  at  the  bottom 
of  the  stem  ;  when  the  cup  is  filled  with  water  to  the  cubic- 
centimetre  mark,  it  causes  the  instrument  to  sink  to  the  point 
B ;  this  space,  B  C,  being  then  divided  into  20  equal  parts, 
it  follows  that  each  division  corresponds  to  -A-  of  a  gramme, 
or  0.05  Gm.  If  one  cubic  centimetre  of  od  of  rose  were 
placed  in  the  cup,  it  would  sink  the  densimeter  to  17.2  divisions  of  the 
scale;  then  17.2  X  0.05  =  0.860,  sp.  gr.  of  oil  of  rose. 


Mohr's  specific-gravity  apparatus. 


Fig.  55. 


Guusseau's  den- 
Bimeter. 
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Table  giving  the  Specific  Gravities  of  Oflficial  Substances 
order  of  their  densities. 

0£SciaI  Name.  Specific  Gravity. 

Benzinum 0.670—0.675 

^ther 0.725—0.728 

Alcohol  Absolutum 0.797 

Spiritus  Ammoniae 0.810 

Alcohol  Deodoratum 0.816 

Alcohol 0.820 

Petrolatum  Molle  (60°  C— 140°  F.) 0.820—0.840 

Petrolatum  Spissum  (60°  C— 140°  F.)  .    .    .    .  0.820—0.850 

Spiritus  Glonoini 0.826—0.832 

Spiritus  Athens  Nitrosi 0.836—0.842 

Oleum  Aurantii  Corticis 0.850 

Oleum  Erigerontis 0.850 

Oleum  Juniperi 0.850—0.890 

Oleum  Terebinthinas  Eectificatum 0.855—0.865 

Oleum  Terebinthinae 0.855 — 0.870 

Oleum  Limonis 0.858—0.859 

Terebenum 0.862 

Oleum  Kosae 0.865—0.880 

Amyl  Nitris 0.870-0  880 

Oleum  Coriandri 0.870—0.885 

Oleum  Myristicae 0.870—0.900 

Oleum  Aurantii  Florum 0.875—0.890 

Petrolatum  Liquidum 0.875 — 0.945 

Oleum  Bergamottae 0.880—0.885 

Oleum  Lavandulae  Florum 0.885—0.897 

Oleum  Copaibse 0.890—0.910 

.iEther  Aceticus 0.893—0.895 

Oleum  Rosmarini 0.895—0.915 

Acidum  Oleicum 0.900 

Oleum  Menthie  Piperitae 0.900—0.920 

Oleum  Thymi 0.900—0.930 

Aqua  Ammonias  Fortior 0  901 

Spiritus  Ammoniae  Aromaticus 0.905 

Oleum  JEthereum 0.910 

Oleum  Cari 0.910-0.920 

Oleum  Adipis 0  910—0.920 

Oleum  Sabinae 0.910—0.940 

Oleum  Amygdalae  Eipressum 0.915 — 0.920 

Oleum  Olivae 0.915—0.918 

Oleum  Eucalypti 0.915—0.925 

Spiritus  Frumenti 0.917-0.930 

Oleum  Sesami 0.919—0.923 

Oleum  Cubebae 0.920 

Oleum  Morrhuae 0.920—0.925 

Oleum  Gossypii  Seminis 0.920—0.930 

Oleum  Cajuputi 0.922—0.929 

Spiritus  Vini  Gallici 0.925—0.941 

Eucalyptol 0.930 


arranged  in  the 

Weight  of  one  Fluid- 
ounce  in  Grains. 

805.3—307.59 

330.3—331.7 

363.2 

369.1 

371.9 

373.6 


376.4—379.1 

380.9—383.7 

387,3 

387.3 

387.3—405.5 

389.6—394.2 

389.6—396.4 

391.0—391.4 

392.8 

394.2—401.0 

396.4—401.0 

396.4—403.2 

396.4—410.1 

398.7—405.5 

398.7—430.6 

401.0—403.2 

403.2—408.7 

405.5—414.6 

406.9—407.8 

407.8—416.9 

410.1 

410.1—419.2 

410.1—423.8 

4106 

412.4 

414.6 

414  6—419.2 

414.6—419.2 

414.6—428.3 

416.9—419.2 

416.9—418.3 

416.9—421.5 

417.8—423.8 

418.8—420.6 

419.2 

419.2—421.5 

419.2—423.8 

420.1—423.3 

421.6—428.8 

423.8 
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Table  giving  the  Specific  Gravities  of  Official  Substances  arranged  in  the 

order  of  their  densities. — [Continued  ) 

^_,   .  ,  »,  a        o    r>       •»  WeJKlit  of  one  Fluid- 

Official  Name.  Specific  Gravity.  ^^^^^^  i„  j^^^.^^ 

Oleum  Lini 0.930—0.940  423.8—428.3 

Oleum  Hedeomse 0.930—0.940  423.8—428.3 

Oleum  Mentha  Viridis 0.930—0.940  423.8—428.3 

Adeps 0.932 

Alcohol  Dilutum 0.936  426.5 

Acidum  Sulphuricum  Aromaticum 0.939  427.9 

Oleum  Tiglii 0.940—0.960  428.3—437.4 

Copaiba 0.940—0.990  428.3—451.1 

Cetaceum 0  945 

Oleum  Kicini 0.950—0.970  432.9—442.0 

Cera  Flava 0.955—0.967 

Tinctura  Ferri  Chloridi 0.960  437.4 

Aqua  Ammonite 0.960  437.4 

Oleum  Foeniculi      0.960  437.4 

Cera  Alba 0.965—0.976 

Oleum  Picis  Liquidae 0.970  442  0 

Oleum  Chenopodii 0.970  442.0 

Oleum  Santali 0.970—0.978  442.0—445.6 

Oleum  Theobromatis 0.970—0.980  442.0—446.5 

Oleum  JlyrciiB 0.975—0.990  444.3—451.1 

Oleum  Anisi 0.980—0.990  446.5—451.1 

Vinum  Rubrum 0  989—1.010  450.6—460.2 

Oleum  Cadinum 0.990  451.1 

Vinum  Album 0.990—1.010  451.1— 460  2 

Camphora    .        0.995 

Aqua  Hydrogenii  Dioxidi 1.006—1.012  458  4—461.1 

Acidum  Aceticum  Dilutum 1  008  459  3 

Fel  Bovis 1.018—1.028 

Oleum  Sinapis  Volatile 1.018—1  029  463.9—468.9 

Acidum  Sulphurosum 1.035 

Liquor  Pota.ssa3 1.036  472.1 

Oleum  Pimentffl 1.045—1.055  476.2—480.7 

Acidum  Hypophosphorosum  Dilutum  ....  1.046  476.6 

Acidum  Aceticum 1.048  477.5 

Liquor  Ferri  Nitratis 1.050  478.4 

Acidum  Hydrochloricum  Dilutum 1.050  478.4 

Liquor  Sodae  Chloratie 1.052  479.4 

Oleum  Cinnamomi 1.05.5—1.065  480.7—485.2 

Acidum  Phosphoricum  Dilutum 1.057  481.6 

Acidum  Nitricum  Dilutum 1.057  481.6 

Acidum  Aceticum  Glaciale 1.058  482.1 

Liquor  Sodae 1.059  482.5 

Oleum  Caryophylli 1.060—1.067  483.0—486.3 

Oleum  Amygdalae  Amarae 1.060—1.070  483.0—487.5 

Thymol 1.069 

Creosotum 1.070  487.5 

Acidum  Sulphuricum  Dilutum 1.070  487.5 

Oleum  Sassafras 1.070—1.090  487.5—496.7 

Acidum  Hydrobromicum  Dilutum 1.077  490.7 
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Table  giving  the  Specific  Gravities  of  Official  Substances  arranged  in  the 
order  of  their  densities. — (Continued.) 

Official  Name.  Specific  Gravity.  '^^^'Slit  of  one  Fluid- 

'^                     ■'  ounce  m  Grams. 

Mel  (diluted  with  2  parts  of  water) 1.100  501.2 

Balsamum  Peruvianum 1.135—1.150  517.2—624.0 

Liquor  Ferri  Acetatis 1.160  528.G 

Acidum  Hydrochloricum 1.163  529.9 

Oleum  Gaultheriae 1.175—1.185  535.4—539  9 

Methyl  Balicylus 1.183—1.185  639.0—539.9 

Liquor  Plumbi  Subacetatis 1.195  544.6 

Acidum  Lacticum 1.213  552.7 

Cambogia 1.221  556.4 

Glycerinum 1.250  569.6 

Liquor  Ferri  Citratis 1.250  569.6 

Carbonei  DisulphiJum 1.268—1.269  577.8—578.2 

Liquor  Sodii  Silicatis 1.300—1.400  592.4—637.9 

Syrupus  Acidi  Hydriodici 1.313  698.2 

Syrupus 1.317  600.1 

Liquor  Ferri  Tersulphatis 1.320  601.5 

Syrupus  Ferri  lodidi 1.353  616.6 

Mel 1.375  626.5 

Liquor  Ferri  Chloridi 1.387  632.0 

Acidum  Nitricum 1.414  644.3 

Chlorofornmm 1.490  678.9 

Liquor  Zinci  Chloridi 1.535  699.4 

Liquor  Ferri  Subsulphatis 1.660  706.3 

Chloral  (at  melting-point,  58°  C— 136.4°  F.)  .  1.576  717.7 

Acidum  Phosphoricum 1.710  779.2 

Phosphorus 1.830 

Acidum  Sulphuricum 1.836  836.2 

lodoformum 2.000 

Liquor  Hydrargyri  Nitratis 2.100  956.9 

Bromum 2.990  1362.5 

lodum 4.948  2254.8 

Hydrargyrum , 13.5684  6178.5 


SPECIFIC  VOLUME. 


Specific  volume  in  pharmacy  may  be  defined  as  the  volume  of  one 
body  comjiared  vnth  the  volume  of  an  equal  loeight  of  another  body  selected 
as  the  standard,  both  bodies  having  the  same  temperature.  It  is  directly 
the  opposite  of  specific  gravity.  The  temperature  cho.sen  is  usually 
15°  C.  (59°  F.).  1.  To  obtain  the  specific  volume  of  a  liquid. — Rule, 
Divide  the  volume  of  the  given  weight  of  the  liquid  by  the  volume 
of  an  equal  weight  of  water,  or  divide  the  specific  gravity  of  water 
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(1.000)  by  the  specific  gravity  of  the  liquid.  Ex.  1420  Gm.  of  nitric 
acid  measure  1000  C.c,  and  1420  Gm.  of  water  measure  1420  C.c. ; 

then =  .7042,  sp.  vol.  of  nitric  acid.     2.  To  obtain  the  volume  of  a 

1420  '    ^  '' 

given  weight  of  a  liquid. — Rule,  Multiply  the  volume  of  an  equal  weight 
of  water  by  the  sp.  vol.  of  the  liquid.  Ex.  How  many  fl.  oz.  are  there 
in  100  oz.  av.  of  nitric  acid  ?  100  oz.  av.  of  water  measure  96.01  fl.  oz. ; 
then  96.01  X  .7042  =  67.61  +  fl.  oz.  of  nitric  acid. 

Specific  volume  has  not  been  used  practically  in  this  country  to  any 
extent,  although  there  are  many  instructive  features  about  it,  specific 
gravity  being  employed  almost  exclusively,  the  weight  standard  having 
been  selected  in  preference  to  that  of  vohime. 

Very  early  in  the  tyro's  experience  the  fact  is  recognized  that  pound 
bottles  designed  for  different  liquids  vary  in  size,  a  pint  bottle,  for 
instance,  of  water  (which  may  be  regarded  as  a  rough  standard)  holding 
about  a  pound  avoirdupois ;  the  same  bottle,  however,  would  only  be 
four-fifths  full  if  a  pound  of  glycerin  were  poured  into  it,  and  two- 
thirds  full  if  chloroform  were  used,  whilst  a  pound  of  benzin  would 
fill  the  pint  bottle,  and  there  would  be  enough  to  spare  to  fill  another 
pint  bottle.  A  bottle  which  would  hold  a  pound  of  ether  would  hold 
two  pounds  of  chloroform,  and  a  pint  bottle  holding  one  pound  of 
water  holds  fourteen  pounds  of  mercury.  These  facts  are  of  course 
capable  of  the  explanation  that  the  specific  volumes  of  liquids  lighter 
than  water  are  greater  than  that  of  water,  whilst  those  of  liquids  heavier 
than  water  are  less.  An  instructive  and  useful  bottle  may  be  made  by 
selecting  a  flask  with  a  long  and  not  very  narrow  neck  (see  Fig.  56), 
the  bulb  of  which  would  hold  about  100  C.c.  of  water 
Fig.  56.  ^^  4°  C. ;  if  the  neck  would  hold  about  50  C.c.  of  the 
same  liquid  at  the  same  temperature,  and  a  mark  was 
made  at  the  100  C.c.  point  and  the  tube  graduated 
from  100  C.c.  to  150  C.c,  it  would  follow  that  in 
order  to  find  the  specific  volume  of  any  lighter  liquid 
within  the  capacity  of  the  bottle,  all  that  would  be 
necessary  would  be  to  pour  into  the  flask  100  Gm.  of 
such  liquid  at  the  proper  temperature  and  read  off  the 
point  to  which  the  liquid  rises.  A  bottle  to  be  used 
for  heavy  liquids  would  have  the  100  C.c.  mark  at 
the  top  of  the  neck  and  the  C.c.  graduations  below 
decrease  in  value.  A  bottle  of  limited  range  may 
be  constructed  having  the  100  C.c.  mark  half-way 
Specific-volume  bottle,  hctweeu  the  top  of  the  bulb  and  the  top  of  the  neck. 
That  specific  volume  is  the  antithesis  of  specific 
gravity  is  shown  by  the  fact  that  in  order  to  obtain  the  specific  volume 
of  a  liquid  the  measure  of  a  given  weight  of  the  liquid  is  divided 
by  the  measure  of  an  equal  weight  of  water,  and  (as  lias  been  showu 
heretofore)  specific  gravity  is  obtained  by  dividing  the  weight  of  a 
given  measure  of  the  liquid  by  the  weight  of  an  equal  measure  of 
water;  therefore  it  follows  that  when  the  specific  volume  of  a  liquid  is 
multiplied  by  its  specific  gravity  the  product  must  be  1,  or  the  specific 
gravity  of  water. 
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Specific  Volumes  and  actual  Weights  and  Measures  corresponding  with  given 
Specific  Gravities  (Dr.  A.  B.  Lyons). 


Specific  gravity  at 
59°  ¥.,  water  at 
same    tempera- 
ture =  1.000. 

1 
p. 

03 

Difference  in  spe- 
cific volume  cor- 
responding with 
.001  in  sp.  gr. 

Volume     of    HO 
ounces  avoirdu- 
pois   in    fluid- 
ounces. 

li 

c 
•5.5 

0  MiO 
> 

2| 
^  '5 

|.5 

0  60 

Weight    of    one 
pint  in  grains. 

£.5 
0 

=  B 

*i_S  2 
'Sic  bo 

0  g 
■«  S  0 

.700 

1.4286 

.01)201 

137.16 

3.135 

150.49 

5103.4 

318.96 

.7291 

.710 

1.4085 

.00196 

135.23 

3.091 

148.37 

5176.3 

323.52 

.7395 

.720 

1.3889 

.00190 

133.35 

3  048 

146.31 

5249.3 

328.08 

.7499 

.730 

1.3699 

.00185 

13153 

3.006 

144.30 

5322.2 

33263 

.7603 

.740 

1.3514 

.00180 

129  75 

2.966 

142.35 

5395.1 

337  19 

.77117 

.750 

1.3333 

.00175 

128.02 

2.926 

140.45 

5468.0 

341  75 

.7811 

.760 

1.3158 

.00171 

126.33 

2.888 

138.61 

5540.9 

346  30 

.7016 

.770 

1.2987 

.00107 

124.70 

2.850 

136.81 

6613.8 

350.86 

.8020 

.780 

1.2821 

.00162 

123.09 

2.814 

135.05 

5686.7 

3.55.42 

.8124 

.790 

1.2G58 

.00158 

121.54 

2.778 

133.34 

5759.6 

359.97 

.8228 

.800 

1.2500 

.00155 

120.02 

2.743 

131.68 

5832.5 

364.53 

.8332 

.805 

1.2422 

.00153 

119.27 

2.726 

130.86 

5868.9 

366.81 

.8384 

.810 

1.2346 

.00152 

118.54 

2.709 

130.05 

6905.4 

369  09 

.8436 

.815 

12270 

.00150 

117.81 

2.693 

129.25 

5941.9 

371.37 

.8488 

.820 

1.2195 

.00148 

117.09 

2.676 

128.46 

6978.3 

373  64 

.8540 

.825 

1.2121 

.00146 

116.38 

2.660 

127.69 

6014.8 

375.92 

.8693 

.830 

1.2048 

.00144 

115.58 

2.644 

126.92 

6051.2 

378.20 

.8645 

.835 

1.1976 

.00143 

114.99 

2.628 

126.16 

6087.7 

380.48 

.8697 

.840 

1.1905 

.00141 

114.30 

2.613 

125.41 

6124.1 

3X2.76 

.8749 

.845 

1.1834 

.00139 

113.64 

2.597 

124.66 

6160.6 

385.04 

.8801 

.850 

1.1765 

.00138 

112.96 

2.582 

123.93 

6197.0 

.387.31 

.8853 

.855 

1.1696 

.00136 

112.30 

2.,567 

123.20 

6233.5 

389.,59 

.8906 

.860 

1.1628 

.00134 

111.64 

2.552 

122.49 

6269.9 

391.87 

.8957 

.865 

1.1561 

.00133 

111.00 

2.637 

121.78 

63064 

394.15 

.9009 

.870 

1.1494 

.00131 

110.34 

2.523 

121.08 

6342  8 

396.43 

.9061 

.875 

1.1429 

.00130 

109.73 

2.508 

120.39 

6379.3 

398.71 

.9113 

.880 

1.1364 

.00128 

109.11 

2.494 

119.70 

6415.8 

400.98 

.9165 

.885 

1.1300 

.00127 

108.49 

2.480 

119.03 

64.52  2 

40.3.26 

.9217 

.890 

1.1236 

.00126 

107  88 

2.466 

118.36 

6488.7 

405  64 

.9270 

.895 

1.1173 

.00124 

107.28 

2.452 

117.70 

6525.1 

407.82 

.9.322 

.900 

1.1111 

.00123 

106.68 

2.438 

117.05 

6561.6 

410.10 

.9374 

.905 

1.1050 

.00121 

106.09 

2.425 

116.40 

6598.0 

412.38 

.9426 

.910 

1.0989 

.00120 

105.51 

2.412 

115.76 

66345 

414  65 

.9478 

.915 

1.0929 

.00119 

104  93 

2.398 

115.13 

6670.9 

416.93 

.9530 

.920 

1.0870 

.00118 

104.36 

2.385 

114.51 

6707.4 

419.21 

.9582 

.925 

1.0811 

.00116 

103.80 

2.373 

113.89 

6743.8 

42149 

.9634 

.930 

1.0753 

.00115 

103,24 

2.360 

113.27 

6780.3 

423  77 

.9686 

.9:55 

1.0695 

.00114 

102.69 

2.347 

112.66 

6816.7 

426.05 

.9738 

.940 

1.0638 

.00113 

102.14 

2.335 

112.06 

6853.2 

428.32 

.9790 

.945 

1.0582 

.00111 

101.60 

2.322 

111.47 

6889.6 

430.60 

.9842 

.950 

1.0526 

.00110 

101.07 

2.310 

110.89 

6926.1 

432  88 

.9894 

.955 

1.0471 

.00109 

100.54 

2.298 

110.30 

6962.5 

435.16 

.9946 

.960 

1.0417 

.00108 

100.15 

2.286 

109.73 

6999.0 

4:17.44 

.9999 

.965 

1.0363 

.001(17 

99.50 

2.274 

10916 

70355 

439  72 

1.0051 

.970 

1.0309 

.00106 

98  98 

2.262 

108  60 

7U71.9 

44199 

1.0103 

.975 

1.0256 

.00105 

98.48 

2.251 

108.04 

7108.4 

444.27 

1.0155 

.980 

1,0204 

.00104 

97.97 

2.239 

107.49 

7144.8 

446.56 

1.0207 

.985 

1.0152 

.00103 

97.48 

2.228 

106.95 

7181.3 

448.83 

1.0259 

.990 

1.0101 

.00102 

96  98 

2.217 

106.41 

7217.7 

451.11 

1.0311 
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1.0050 

.00101 

96  50 

2206 

105.87 

7254.2 

453.39 

1.0363 

1.000 

1.0000 

.00099 

96.01 

2.195 

105.34 

7290.6 

455.66 

1.0415 

1.01 

.9901 

.00097 

95  06 

2.173 

104.30 

7363.5 

460.22 

1.0519 

1.02 

.9804 

.00095 

94.13 

2.152 

103.28 

7436.4 

464  78 

1.0623 

1.03 

.9709 

.00093 

93.22 

2.131 

102.27 

7509.3 

469.33 

1.0728 

1.04 

.9615 

.00091 

92.32 

2.110 

101.29 

7582.3 

473.89 

1.0832 

1.05 

.9524 

.00090 

91.45 

2.090 

100.33 

7655.2 

478.45 

1.0936 

1.06 

.9434 

.00088 

90.58 
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99.38 

7728.1 
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1.1040 

1.07 

.9346 

.00087 

89  73 

2.051 

98  45 
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487.56 

1.1144 

1.08 

.9269 

.00085 

88.90 
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97.54 
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492.12 

1.1248 

1.09 

.9174 

.00083 

88.09 
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96.64 
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496.67 

1.1353 

1.10 
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.00082 
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95.76 

8019.7 

501.23 

1.1457 

1.11 
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1.1561 
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.8929 
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85.73 
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510.34 
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84.97 

1.942 
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8238.4 

514.90 

1.176; 

1.14 

.8772 
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84.22 

1.925 

92.40 

8311.3 

519.46 

1.1873 

1.15 

.8696 

.00075 

83.49 

1.908 

91.60 

8384.2 

624.01 

1.1977 

1.16 

.8621 

.00074 

82.77 

1.892 

90.81 

84.57.1 

528.57 

1 .2082 

1.17 

.8547 

.00072 

82.06 

1.876 

90  03 

8530.0 

533.13 

1.2186 

1.18 

.8475 

.00071 

81.37 

1.860 

89.27 

8602.9 

537.68 

1.2290 

1.19 

.8403 

.00070 

80.69 

1.844 

88.52 

8675.8 

642.24 

1.2394 

1.20 

.8333 

.00069 

80.01 

1.829 

87.78 

8748.8 

546.80 

1.2498 

1.21 

.8265 

.00068 

79.36 

1.814 

87.06 

8821.7 

661.35 

1.2602 
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Specific  Volumes  and  actual  Weights  and  Measures. — (Continued.) 


ityat 
terat 
pera- 

)0. 

1 

!!  4)  f  wi 

S3 
5  3 

°| 

0  ^ 

0 

2.5   . 
0      g 

s  «  as 

1°  S2 

It 

■3 

•-  5.5  g- 

=  1  =  a 

aZKZ 

c^  0 

a  a  "  V 

3  s  0  a 

ill 

1-  c 
°~ 
s 
e  3 
S"" 
3  ca 

0  tD 

j:-a.S 

V.   ?   3 

=  =  i 
"5=  f 

CO 

•3  0  ao 

> 

0  s*o 

> 

=  bO 

r- 

'Z£  tt> 

[Sc  <a 

1.22 

.8197 

.00007 

78.70 

1.799 

86.34 

8894.6 

55591 

1.2707 

1.23 

.8130 

.00006 

78.06 

1.784 

85.04 

8967.5 

660  47 

1.2811 

124 

.8()G5 

.00064 

77.43 

1.770 

84  95 

9040.4 

665.02 

1.2015 

1.25 

.80(10 

.(K)063 

70.81 

1.756 

84.27 

9113.3 

569.,58 

1.3019 

1.26 

.7937 

.00063 

76.20 

1.742 

83.60 

9186.2 

574.14 

1.3123 

1.27 

.7874 

.00062 

75.60 

1.728 

82.95 

9259.1 

578.69 

1.3227 

1.28 

.7813 

.0(1001 

75.01 

1.715 

82.30 

9332.0 

683.25 

1.3331 

1.29 

.7752 

.00060 

74.43 

1.701 

8166 

9404.9 

687.81 

1.3436 

1.30 

.7H92 

.00058 

73.86 

1688 

81.03 

9477.8 

592.36 

1.3540 

1.31 

.7034 

.00058 

73.29 

1.675 

80.41 

9550  7 

596.92 

1.3044 

1.32 

.7576 

.00057 

72.74 

1663 

79.81 

9023.6 

601.48 

1.3748 

1.33 

.7519 

.0(1056 

72  20 

1.050 

79.21 

9696.5 

606  03 

1.3852 

1;34 

.7463 

.0(1056 

71.65 

1.038 

78.61 

97094 

610.59 

1.3956 

1.35 

.7407 

.(XI054 

71.12 

1.026 

78.03 

9842  3 

615.15 

1.4060 

1..36 

.7353 

.00054 

70.60 

1.614 

77.46 

9915.3 

619.70 

1.4165 

1.37 

.7299 

.00053 

70.08 

1.602 

70.89 

9988.2 

624.26 

1.4209 

1.38 

.7246 

.00052 

69.58 

1.590 

76  33 

1(1001.1 

028.82 

1.4373 

1.39 

.7194 

.00051 

69.08 

1.579 

75.78 

10134.0 

033.37 

1.4477 

1.40 

.7143 

.00051 

68.58 

1.568 

75.24 

10206.9 

6.37.93 

1.4.581 

1.41 

.7092 

.(X)050 

68.10 

1.557 

74.71 

10279.8 

042.49 

1.408.4 

1.42 

.7(142 

.00049 

67.62 

1.646 

74.18 

10352.7 

047.04 

1.4795 

1.43 

.0993 

.00049 

67.14 

1.535 

73.67 

10425.6 

6.M.0O 

1.4894 

1.44 

.6944 

.00048 

66.68 

1.524 

73.15 

10498.5 

050.16 

1.4998 

1.45 

.6896 

.0(1047 

66.22 

1.514 

72.05 

10571.4 

000.71 

1.5102 

1.46 

.6849 

.00046 

65.76 

1.503 

72.15 

10044.3 

665  27 

1.5206 

1.47 

.6803 

.00046 

65.32 

1.493 

71.06 

10717.2 

609.83 

1.5310 

148 

.6757 

.00(146 

64.87 

1.483 

71.18 

10790.1 

674.38 

1..5414 

1.49 

.6712 

.(>0045 

64.44 

1.473 

70.70 

10863  0 

678.94 

1.6.51 9 

1.60 

.6667 

.00044 

64.01 

1.463 

70  23 

10935.9 

683.50 

1.5023 

1.61 

.0623 

.00044 

63.59 

1.463 

09.76 

11008.8 

687.95 

1.5727 

162 

.6579 

.00043 

63.17 

1.444 

69.30 

11081.8 

692.51 

1  5831 

1.63 

.6536 

.00042 

6275 

1.434 

68.86 

11154.7 

697.07 

15935 

1..54 

.6494 

.00042 

62.35 

1.423 

68.40 

11227.6 

701.62 

1  0039 

1.55 

.6452 

.00042 

61.95 

1.416 

67.96 

11300.5 

706.18 

1.0144 

1..56 

.6410 

.0(1041 

61.56 

1.407 

67.53 

11373.4 

710.74 

1 .0248 

1.57 

.6369 

.00040 

61.13 

1.398 

67.10 

11440.3 

715.39 

1.03.52 

1.68 

.6329 

.00040 

60  77 

1.389 

66.67 

11519.2 

719.95 

1  0456 

159 

.6289 

.00039 

60.39 

1.380 

66.26 

11592.1 

724.51 

1.6.500 

1.60 

.6250 

.00039 

60.01 

1.372 

65.84 

11605.0 

729.06 

l.C()64 

1.61 

.0211 

.00038 

59  64 

1.363 

65.43 

11737.9 

733.02 

1  0768 

1.62 

.6173 

.00038 

69.27 

1.355 

66.02 

11810.8 

738.18 

1.0873 

1.63 

.6135 

.00037 

68.90 

1.346 

64.63 

11883.7 

742.73 

1.0977 

1.64 

.6098 

.00037 

68.55 

1.338 

64.23 

11956.6 

747.29 

1.7081 

1.65 

.6061 

.00037 

68.19 

1.330 

63.84 

12029.5 

751.85 

1.7185 

1.66 

.0024 

.00036 

57  84 

1.322 

63.46 

12102.4 

756.40 

1.7289 

1.67 

.6988 

.00036 

57  49 

1.314 

63  08 

12175.3 

700.96 

1.7393 

1.68 

.5952 

.00035 

67.15 

1.306 

62.70 

12248.3 

768.52 

1.7498 

l.tiQ 

.5917 

.00035 

56.81 

1.299 

62.33 

12321.2 

770.07 

1.70O2 

1.70 

.5882 

.(K)034 

50.48 

1291 

61.97 

12394.1 

774.63 

1.7706 

171 

.5848 

.00(134 

50.15 

1284 

61.00 

12467.0 

779.19 

1  7810 

1.72 

.6814 

.000: '4 

55  79 

1.276 

61.24 

12539.9 

783.74 

17914 

1.73 

.5780 

.011(133 

55.50 

1.269 

6(^.89 

12012  8 

788  30 

1.8018 

1.74 

.5747 

.00033 

55.18 

1.261 

60.54 

12085.7 

792.86 

1.8122 

175 

.5714 

.00(132 

54  87 

1.254 

60.19 

127,58.6 

797.41 

1.8227 

1.76 

.5682 

.00032 

54.55 

1.247 

69.85 

12831.5 

801.97 

1.8331 

1.77 

.5050 

.00032 

54.25 

1.240 

69.61 

12'.104.4 

806.53 

1.8435 

1.78 

.5018 

.00031 

63.94 

1.233 

6918 

12977.3 

810.08 

1.8,539 

1.79 

.6587 

.00031 

63.64 

1.226 

68.85 

13050  2 

81564 

1.8643 

1.80 

.5566 

.00031 

53.34 

1.219 

58.52 

13123.1 

820.20 

1.8747 

1.81 

.5525 

.00030 

53  06 

1.213 

68.20 

131960 

824.75 

1.8851 

1.S2 

.,5495 

.00030 

62.76 

1.206 

57.88 

13268.9 

829.31 

1.8956 

1.83 

.5405 

.00030 

62.47 

1.200 

57.50 

13341.8 

833.87 

1.9060 

1.X4 

.543.> 

.00030 

5218 

1.193 

67.2.'J 

1.3414.8 

838.42 

1.9164 

1.85 

.6405 

51.90 

1.186 

50.94 

13487.7 

842.98 

1.9268 

The  third  column  is  used  for  supplying  figures  not  specified  in  the  table.  For  instance,  if  the  sp.  vol.  of 
carbon  bisulphide  having  sp.  gr.  1.272  is  desired:  the  nearest  sp.  gr.  is  1.270  and  the  corresponding  sp.  vol. 
.7874  ;  the  difference  in  sp.  vol.  corresponding  with  .001  in  sp.  gr.  given  in  the  next  column  is  .(X)002.  Now, 
1.272—  1,270  =  (UK)2  ;  then  .00062  X  2  =  .0(il24,  and  .7874  —  .00124  =  .78010,  sii,  vol.  of  carbon  bisulphide. 
Again,  if  the  volume  of  100  oz.  av.  of  the  same  liquid  is  desired,  column  4  gives  the  volume  of  a  liquid  of 
1.270  sp.  gr.  as  75.00  fl.  oz.  The  correction  for  a  difference  of  001  in  specific  gravity  Is  found  by  subtract- 
ing the  succeeding  term  from  the  volume  corresponding  with  sp.  gr.  1.270  (removing  the  decimal  point  one 
place  to  the  left),  multiplving  the  remainder  by  2,  and  subtracting  this  from  the  volume  corresponding 
with  sp  pr.1.270:  thus, 75.00  — 75.01  =  .59;  then  .069  X  2  =  .118, and 75.6J  — .118  =  7.>.482  fl.  oz.,  the  volume 
of  loo  oz.  av  carbon  bisulpliiile. 
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PRACTICAL  PROBLEMS  AND  EXERCISES 

(CHAPTER   I.— METROLOGY) 

ILLUSTRATING    THE    USES    OF    WEIGHTS,    MEASURES,    SPECIFIC 
GRAVITY,   AND    SPECIFIC    VOLUME. 

(The  answers  to  these  questions  will  be  found  in  the  Appendix.) 

1.  If  Dover's  powder  contains  one  grain  of  powdered  ipecac,  one  grain  of  pow- 
dered opium,  and  eight  grains  of  powdered  sugar  of  milk,  how  much  of  each  ingre- 
dient will  be  needed  to  make  one  pound  (av.)? 

2.  What  is  the  percentage  of  each  ingredient  in  Dover's  powder? 

3.  Add  the  following  together,  giving  the  answer  in  grains :  giv,  ^ij,  ^vi,  2  oz. 

4.  Subtract  t^x  from  10  oz. 

5.  How  much  postage  would  be  required  to  send  this  book,  weighing  4  ID.  3  oz., 
to  Brazil,  the  rate  being  one  cent  for  each  2  oz,  or  fraction  ? 

6.  How  many  fluidounces  are  there  in  a  wine  gallon  ? 

7.  How  many  minims  are  there  in  a  pint? 

8.  In  an  Imperial  pint? 

9.  How  many  grains  are  there  in  4  oz.  of  water? 

10.  In  fvv? 

11.  In  .^iv? 

12.  How  many  wine  gallons  are  there  in  40  Imperial  gallons? 

13.  How  many  avoirdupois  pounds  in  5  wine  gallons  of  water? 

14.  How  many  fluidrachnis  in  an  Imperial  half-pint  of  water? 

15.  A  physician  ordered,  as  an  application  to  a  burn,  4  tablespoonfuls  of  linseed 
oil  to  be  mixed  with  a  teacupful  of  lime-water:  what  are  the  equivalent  quantities 
in  apothecaries'  measure? 

16.  A  traveller  was  ordered  by  his  physician  to  take  with  him  on  a  journey 
enough  of  a  quinine  mixture  to  last  five  weeks,  taking  one  teaspoonful  three  times  a 
day  for  the  first  week,  one  twice  a  day  for  the  second  week,  one  once  a  day  for  the 
third  week,  one  four  times  during  the  fourth  week,  and  one  twice  during  the  fifth 
week  :  how  many  fluidounces  of  the  mixture  must  the  apothecary  compound  for  him  ? 

17.  A  physician  wants  a  pharmacist  to  make  him  one  fluidounceof  a  one-per-cent. 
aqueous  solution  of  cocaine  hydrochlorate :  how  will  he  do  it? 

18.  How  much  quinine,  strychnine,  and  ferric  phosphate  would  be  required  to 
make  a  pint  of  elixir  of  iron,  quinine,  and  str^'chnine,  so  that  each  teaspoonful  of 
finished  elixir  should  contain  -^^  of  a  grain  of  strychnine,  one  grain  of  quinine,  and 
two  grains  of  ferric  phosphate?  ' 

19.  What  would  an  Imperial  gallon  of  rose-water  cost  at  the  rate  of  12  cents  a 
pound  (av.)  ? 

20.  A  merchant  ofl^ered  to  exchange  2  oz.  of  musk,  valued  at  4  cents  per  grain, 
for  20  Imperial  gallons  of  orange-flower  water,  valued  at  17  cents  per  pound:  how 
much  would  he  gtiin  or  lose? 

21.  Express  the  following:  7.5  metres  in  millimetres.  22.  806.23  centimetres  in 
metres.  23.  Six  metres  and  three  decimetres.  24.  Twelve  metres,  five  decimetres, 
four  centimetres,  and  three  millimetres.  25.  Twelve  thousand  five  hundred  and 
forty-three  millimetres. 

26.  Write  one  metro  and  one  millimetre. 

27.  Read  25  Dm. 

28.  Read  25  dm. 

29.  Is  the  equivalent  number  of  centimetres  usually  read  in  practice  instead  of 
using  the  term  decimetres? 

30.  Read  1.2  M. 

31.  How  does  this  practice  resemble  that  in  daily  use  in  relation  to  our  decimal 
svstem  of  coinage?     (See  No.  30.) 

'  32.  Read  4263.678  M. 

33.  Add  816  cm.,  732  dm.,  and  36  mm. 

34.  What  is  the  difference  in  length  between  two  roots,  one  being  6  cm.  long,  the 
other  65  mm.  long  ? 
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35.  Divide  3784.128  M.  by  8. 

3'j.  How  mini y  square  miilimetres  are  there  in  5  square  centimetres  ? 

Note. — In  square  measure  length  is  multiplied  by  width  (10  X  10^=100),  hence 
each  denomination  is  increased  or  decreased  by  100  instead  of  by  10;  two  decimal 
places  are  therefore  required  to  express  square  measure. 

37.  Write  eight  sq.  metres,  thirty-six  sq.  decimetres. 

38.  Write  eight  sq.  metres,  thirty-six  sq.  decimetres,  eight  sq.  centimetres. 
89.  Write  three  sq.  m.,  three  sq.  dm.,  three  sq.  cm.,  three  sq.  mm. 

40.  Express  in  figures  twenty  sq.  millimetres,  twenty  sq.  centimetres,  twenty  sq. 
decimetres,  twenty  sq.  metres. 

41.  Express  in  figures  five  hundred  sq.  metres,  five  hundred  sq.  decimetres,  five 
hundred  sq.  millimetres. 

42.  How  many  cubic  centimetres  in  a  cubic  metre? 

Note. — In  cubic  measure  length  is  multiplied  by  width  and  this  bj'  thickness: 
10  X  10  X  10  =  1000  ;  so  that  three  decimal  places  are  required  to  express  cubic 
measure. 

43.  Express  in  figures  sixty-three  cubic  metres,  sixty-three  cubic  decimetres,  sixty- 
three  cubic  centimetres,  sixty-three  cubic  millimetres. 

44.  How  many  cubic  centimetres  in  a  litre? 

4o.  AVhat  metric  measure  of  capacity  corresponds  with  a  cubic  decimetre? 

46.  How  many  100  C.c.  bottles  will  be  required  to  hold  five  litres  of  water? 

47.  A  drug  merchant  having  purchased  a  cubic  metre  of  olive  oil,  sold  from  it  at 
diflercnt  times  100  litres,  87  litres,  375  C.c,  638  litres :  how  much  had  he  left? 

48.  In  making  one  kilo,  of  IJ.  S.  1880  compound  spirit  of  juniper,  how  many 
grammes  of  each  ingredient  would  be  required,  the  formula  being  as  follows  :  Oil 
of  juniper  10  parts,  oil  of  caraway  1  part,  oil  of  fennel  1  part,  alcohol  3000  parts, 
water  1988  parts? 

49.  How  many  grains  of  each  ingredient  would  be  required  to  make  one  pound 
avoir.?     (See  No.  48.) 

50.  What  percentage  of  an  avoirdupois  pound  is  a  troy  pound? 

51.  How  much  water  must  be  added  to  a  pint  of  solution  of  ferric  chloride  (con- 
taining 37.8  per  cent,  of  anhydrous  salt)  to  make  the  solution  contain  10  per  cent,  of 
anhydrous  salt? 

52.  How  much  of  the  solution  of  ferric  chloride  and  how  much  water  must  be  used 
to  make  a  pint  of  solution  containing  20  per  cent.  ?     (See  No.  51.) 

63.  If  moist  opium  containing  10|  per  cent,  morphine  loses  30  per  cent,  of  its 
weight  by  drying,  how  much  morphine  per  cent,  will  it  contain  when  dry? 

54.  If  one  pint  of  a  solution  contains  704  grains,  how  much  is  there  in  each 
fluidrachm  ? 

55.  If  one  fluidrachm  of  a  solution  contains  3^  grains,  how  much  is  there  in  14J 
fluidounces? 

56.  If  8  fluidounces  contain  240  doses,  how  much  in  each  dose  ? 

57.  How  many  doses  of  12^  minims  in  12^  fluidounces? 

58.  If  9o  minims  of  water  will  dissolve  7j  grains  of  salt,  how  much  will  one  pint 
dissolve? 

59.  How  much  will  one  pound  avoirdupois  dissolve?     (See  No.  58.) 

60.  How  much  will  one  pound  troy  dissolve?     (See  No.  58  ) 

61.  If  liquor  acidi  arsenosi  contains  37  grains  of  arsenous  acid  in  8  fluidounces, 
what  fraction  of  a  grain  (exactly)  is  there  in  a  fluidrachm  ? 

62.  If  liquor  ferri  citratis  (specific  gravity  1.250)  contains  35  5  per  cent,  of  anhy- 
drous salt,  how  much  of  the  anhydrous  salt  is  contained  in  1  pint? 

63.  How  much  in  one  fluidrachm?     (See  No.  62.) 

64.  If  liquor  ferri  nitratis  contains  6  per  cent,  of  anhydrous  salt  (specific  gravity 
l.OoO),  how  much  of  the  salt  is  there  in  each  fluidounce? 

65.  If  liquor  ferri  sulphatis  (specific  gravity  1.550)  contains  43.7  per  cent,  of  basic 
ferric  sulphate,  how  much  of  the  salt  is  contained  in  one  pound  avoirdupois? 

66.  How  much  in  one  pint?     (See  No.  65.) 

67.  How  much  in  one  fluidrachm?     (See  No.  65.) 

68.  How  many  minims  would  contain  10  grains?     (See  No.  65.) 

69.  Liquor  ferri  tersulphatis  (specific  gravity  1.320)  contains  28.7  per  cent,  of 
normal  ferric  sulphate  :  how  much  in  Oj  ? 

70.  If  liquor  acidi  arsenosi  contains  74  grains  of  arsenous  acid  in  Oj,  what  quantity 
of  the  liquid  contains  one  grain? 

71.  How  many  pills  of  235  mg.  can  be  made  from  a  mass  weighing  423  grammes? 
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72.  How  many  cubic  inches  are  there  in  one  litre  ?     (1  litre  =  2.1134  pints)  ? 

73.  What  part  of  a  litre  is  a  pint  (to  four  decimal  places)  ? 

74.  How  many  C.c.  in  a  cubic  foot  (1  C.c.  beini^  equal  to  0.061028  cubic  inches)  ? 

75.  How  many  C.c.  in  a  quart  (1  L.  =  33.815  fl.  oz.)  ? 

76.  How  many  pints  in  one  cubic  metre  (1  decilitre  being  equal  to  3.3815  fluid- 
ounces)  ? 

77.  How  many  fluidrachms  in  a  litre? 

78.  How  many  grammes  in  one  pound  avoirdupois  ? 

79.  How  many  grammes  in  a  quart  of  a  liquid  of  specific  gravity  1.45  (1  gramme  = 
i5.432grain.'^)? 

80.  How  numy  milligrammes  in  one  pound  troy? 

81.  How  many  centimetres  in  one  yard  (1  mm.  =.03937  inch)? 

82.  What  is  the  weight  in  grammes  of  14  cubic  centimetres  of  mercurj-,  its  specific 
gravity  being  13.5? 

83.  "Wliat  is  the  weight  in  grammes  of  555  cubic  centimetres  of  sulphuric  acid  of 
specific  ffravitv  1.81? 

83a.  What  is  its  weight  in  kilogrammes?     (See  No.  83.) 
83&.  What  is  its  weight  in  milligrammes?     (See  No.  83.) 

84.  How  many  metres  are  there  in  a  mile  (1  metres: 39.37043  inches)  ? 

85.  How  many  inches  in  1833  centimetres? 

86.  How  many  grains  of  compound  extract  of  colocynth  are  required  to  make  144 
compound  cathartic  pills  (there  being  65  grs.  in  50  pills)? 

87.  How  much  jalap  is  contained  in  one  pound  avoirdupois  of  compound  powder 
of  jalap  (the  official  process  ordering  35  parts  in  100)? 

88.  What  percentage  must  be  added  to  400  minims  to  bring  the  measure  up  to  one 
fluidounce? 

89.  If  32.4  grammes  be  divided  into  144  pills,  what  is  the  weight  of  each  pill  in 
grains  ? 

90.  If  46.656  grammes  be  divided  into  144  pills,  what  is  the  weight  of  each  pill 
in  grammes?     What  in  grains? 

91.  How  much  valerian  must  be  used  to  make  4  pints  of  tincture,  so  that  each 
fluidrachm  shall  represent  10|^  grains? 

92.  If  a  Seidlitz  powder  is  composed  of  35  grains  of  tartaric  acid,  120  grains 
sodium  bicarbonate,  and  40  grains  Rochelle  salt,  how  much  Rochelle  salt  must  be 
used  to  make  enough  Seidlitz  mixture  to  put  up  one  gross  of  boxes  of  Seidlitz  pow- 
ders, each  box  to  contain  ten  doses  ? 

93.  How  much  sodium  bicarbonate?     (See  No.  92.) 

94.  How  much  tartaric  acid  ?     (See  No   92.) 

95.  How  many  decilitres  of  oil  (specific  gravity  .905)  will  a  bottle  hold  which 
weighs,  when  full  of  wat^r.  1050.5  Gm.,  the  weight  of  the  bottle  being  610.5  Gm.  ? 

96.  If  a  body  weighs  2.31  kilogrammes  in  air  and  1.76  kilogrammes  in  water,  what 
is  its  specific  gravity  ? 

97.  A  piece  of  lead  weighs  148.392  pounds,  and  measures  12  inches  long,  6  inches 
wide,  and  5  inches  thick  (cubic  in.  water  =252.  -\-  gr.) :  what  is  its  specific  gravity? 

98.  A  piece  of  zinc  weighs  in  air  77.88  grains,  in  water  65.88  grains :  what  is  its 
specific  gravity  ? 

99.  What  is"  its  specific  volume?     (See  No.  98.) 

100.  What  is  the  weight  of  a  piece  of  iron  measuring  50  cm.  long,  6  cm.  wide, 
and  2  cm.  thick,  its  specific  gravity  being  7.8? 

101.  What  is  the  length  of  a  bar  of  iron  8  cm.  wide,  5  cm.  thick,  its  specific 
gravity  being  7.8  and  its  weight  195  kilogrammes? 

102.  What  is  the  weight  of  a  piece  of  iron  measuring  4  decimetres  long  by  1  deci- 
metre wide  and  7  centimetres  thick  (specific  gravity  7.8)  ? 

103.  One  pound  av.  of  lead  shot  is  put  into  a  bottle,  and  it  is  then  filled  with  water 
and  found  to  weigh  25,566  grains  (the  bottle  when  filled  with  water  alone  weighs 
19,174  gr. ) :  what  is  the  specific  gravity  of  the  lead  ? 

104.  What  is  the  specific  gravity  of  a  substance  of  which  9.7  C.c.  equal  40.74  6m.  ? 

105.  What  is  the  specific  gravity  of  a  liquid  of  which  one  pound  avoirdupois  will 
measure  one  pint? 

106.  If  52.49  C.c.  of  a  liquid  weigh  1207  grains,  what  is  its  specific  gravity,  and 
what  is  the  liquid  (Oj  =473.11  C.c.)  ? 

107.  If  64.888  C.c.  of  a  liquid  weigh  1250  grains,  what  is  its  specific  gravity,  and 
what  is  the  liquid  ? 

108.  What  is  the  weight  in  grammes  of  one  pint  of  glycerin  (Oj  =473.11  C.c.)  ? 

109.  What  is  the  weight  in  grammes  of  one  fluidounce  of  glycerin  ? 

1 10.  What  is  the  weight  of  Uj  chloroform  in  grammes  (specific  gravity  1.49)  ? 
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111.  What  is  the  weight  of  one  fluidounoe  of  chloroform  in  grammes? 

112.  What  part  of  a  litre  is  a  pint  (to  four  decimal  places)  ? 

113.  What  part  of  a  gallon  is  a  fluidrachm  ? 

114.  What  part  of  a  gallon  are  32  minims? 

115.  What  part  of  one  pound  avoirdupois  are  \\  ounces  troj"? 

116.  What  i?  the  specific  gravity  of  a  piece  of  wood  which  weighs  in  air  177.45 
grains?  A  piece  of  brass  weighs  68.25  grains  when  immersed  in  water.  The  wood 
and  brass  together  immersed  in  water  weigh  35.7  grains. 

117.  A  piece  of  wood  (specific  gravity  =1.6),  when  weighed  in  oil  of  turpentine 
(specific  gravity  =.87),  loses  217.5  grains  in  weight:  what  is  its  weight?  (Its  loss 
in  weight  (in  oil)  divided  by  the  specific  gravity  of  the  oil  is  equal  to  its  loss  in 
weight  in  water.     This  multiplied  by  its  specific  gravity  gives  its  weight.) 

118.  A  bottle  full  of  water  weighs  31  ounces  avoirdupois;  the  same  bottle  filled 
with  oil  (specific  gravity  0.91)  weighs  29  ounces  245  grains  avoirdupois.  How  many 
avoirdupois  ounces  of  water  will  the  bottle  hold  ?    What  is  the  weight  of  the  bottle  ? 

Note. — To  find  the  capacity  divide  the  diflference  between  the  two  weights  by  the 
diflerence  between  the  two  specific  gravities. 

119.  How  many  Co.  would  the  same  bottle  hold?     (See  No.  118.) 

120.  What  is  the  weight  of  a  piece  of  iron  25  inches  long,  4  inches  wide,  and  2 
inches  thick,  its  specific  gravity  being  7.8  (cu.  in    water  ^=252.509  gr. )  ? 

121.  What  is  the  capacity  in  C.c.  of  a  vessel  which  will  hold  2  pounds  avoirdupois 
of  glycerin? 

122.  If  one  pound  avoirdupois  of  lead,  when  weighed  in  water,  loses  611  graii-.'s, 
what  is  its  specific  gravity  ? 

123.  A  bar  of  iron,  when  immersed  in  water,  loses  13  per  cent,  of  its  weight :  what 
is  its  specific  gravity? 

124.  A  piece  of  copper,  when  immersed,  loses  \  of  its  weight:  what  is  its  specific 
gravity? 

125.  A  troyounce  of  silver,  when  weighed  in  water,  weighs  434.72  grains:  what 
is  its  specific  gravity? 

12G.  A  druggist  proposes  exchanging  5  pints  of  carbolic  acid  (specific  gravity 
1.065),  valued  at  40  cents  per  pound  ^avoirdupois),  for  5  pints  of  glycerin  (U.  S.  P.), 
valued  at  32  cents  per  pound  :  does  he  gain  or  lose  by  the  exchange,  and  how  much  ? 

To  find  the  specific  gravity  of  a  liquid  by  immersing  a  solid  in  it:  Immerse  in  it 
a  solid  of  known  specific  gravity  and  weight ;  carefully  note  its  loss  of  iveight  when 
thus  immersed ;  then  use  the  proportion.  As  its  vjeight  in  air  is  to  its  specific  gravity, 
so  is  its  loss  of  loeight  when  imtnersed  in  the  liquid  to  the  specific  gravity  0/  that  ligtiid. 
If  the  weight  of  the  solid  is  made  the  same  number  in  grains  as  its  specific  gravity, 
its  loss  of  weight,  when  immersed  in  the  liquid,  is  equal  to  the  specific  gravity  of  the 
liquid. 

127.  A  piece  of  iron  weighs  1560  grains;  its  specific  gravity  is  7.8.  When  im- 
mersed in  syrup  it  loses  262  grains'  weight:  what  is  the  specific  gravity  of  the  syrup? 

128.  A  piece  of  aluminum  weighing  256  grains,  having  the  specific  gravity  2.56, 
loses  82  grains  when  immereed  in  a  liquid :  what  is  the  specific  gravity  of  the  liquid  ? 
What  is  the  liquid? 

129.  What  is  the  volume  of  a  block  of  ice  12  feet  long,  8  feet  wide,  and  2  feet 
thick?  What  is  its  weight,  and  how  many  cubic  feet  of  water  will  it  yield  when 
melted,  supposing  that  water  upon  freezing  increases  in  volume  ^^1     (See  No.  120.) 

130.  How  many  gallons  and  parts  and  how  many  pounds  and  parts  of  water  will 
it  take  to  fill  a  vessel  14  inches  wide,  21  inches  long,  and  9  inches  deep  (cu.  in. 
water  =  252.509  gr.)? 

131.  What  is  the  specific  volume  of  mercury? 

132.  What  is  the  specific  volume  of  diluted  sulphuric  acid  ? 

133.  What  is  the  specific  volume  of  glycerin  ? 

134.  What  is  the  specific  volume  of  iodoform  ? 

135.  How  much  (wine  measure)  will  one  pound  (avoirdupois)  tincture  of  chloride 
of  iron  measure  (specific  gravity  =  .980)  ? 

136.  If  65.1  Gm.  of  Ilochelle  salt  be  divided  into  seven  powders,  what  would  be 
the  volume  of  water  equal  to  the  weight  of  one  powder? 

137.  How  much  nitrate  of  silver  must  be  used  to  make  2  fluidounces  of  a  4-per- 
cent, solution  of  the  nitrate?     (See  No.  17.) 

138.  A  bottle  when  filled  with  syrup  (specific  gravity  1.31)  contains  23.58  ounces 
(av.) :  how  much  nitric  acid  (specific  gravity  1.42)  will  it  contain  ? 

139.  A  bottle  when  tilled  with  syrup  (specific  gravity  1.31)  weighs  36  ounces,  285 
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grains  (av.),  when  filled  with  oil  (specific  gravity  .9)  it  weighs  30  ounces,  219  grains-, 
what  is  the  weight  of  the  hottle?     Of  the  syrup?     Of  the  oil  ?     (See  No.  118.) 

140.  A  bottle  when  filled  with  syrup  (specific  gravity  1.31)  weighs  34.96  ounces 
(av.),  when  filled  with  nitric  acid  (specific  gravity  1.42)  it  weighs  36.72  ounces : 
what  is  the  weight  of  the  bottle,  and  how  much  water  will  it  hold  ?     (See  No.  118.) 

141.  A  bottle  filled  with  water  weighs  82  ounces  (av.),  when  filled  with  chloroform 
(specific  gravity  1.47)  it  weighs  39.755  ounces  (av.),  when  filled  with  acid  it  weighs 
34.64  ounces  :  what  acid  does  it  contain  ?    (See  No.  118.) 


ALLIGATION   APPLIED   TO   PHARMACY. 

(The  answers  to  these  questions  will  be  found  in  the  Appendix.) 

Kules  for  ascertaining  the  quantities  of  drugs  of  different  percentages  of  strength, 
to  be  used  in  making  a  mixture  of  definite  strength;  also  of  liquids  where  no  change 
of  volume  takes  place  when  mixed. 

PERCENTAGES. 

BulO. —  Write  the  percentages  of  the  different  ingredients  in  a  Jiorizontal  roio ; 
connect  with  a  line  each  percentage  which  is  greater  thayi  that  of  the  mixture  sought 
with  one  that  is  less,  and  each  one  that  is  less  than  that  of  the  mixture  sought  with 
one  that  is  greater ;  then  lorite  the  difference  between  the  percentage  of  the  mixhire 
sought  and  that  of  each  of  the  ingredients  under  the  percentage  of  the  other  ingredient 
or  ingredients  vnth  which  it  is  connected  by  the  line.  The  figures  thus  ])laced  under 
each  percentage  loill  be  found  to  indicate  the  proportionate  p)arts  [by  weight)  of  each 
ingredient  to  be  used. 

It  is  apparent  that  where  there  are  more  than  two  ingredients  there  will  be  an 
indefinite  number  of  ratios.  Either  one  of  the  ingredients  of  less  strength  than  the 
mixture  may  vary,  and  therefore  one  or  more  of  the  other  ingredients  must  vary 
correspondingly. 

The  same  rules  are  applicable  to  liquids  of  different  specific  gravities  (where  no 
change  of  volume  takes  place  when  they  are  mixed),  writing  "specific  gravities"  in 
place  of  "percentages."! 

SPECIFIC   GRAVITIES. 

Bule. —  Write  the  specific  gravities  of  the  different  ingredients  hi  a  horizontal  row ; 
connect  with  a  line  each  specific  gravity  which  is  greater  than  that  of  the  mixture 
sought  viith  one  that  is  less,  and  each  one  that  is  less  than  that  of  the  inixture  sought 
with  one  that  is  greater ;  then  vj'rite  the  dfference  betroeen  Vie  specific  gravity  of  the 
•mixture  sought  and  that  of  each  of  the  ingredients  under  the  specific  gravity  of  the 
other  ingredient  or  ingredients  with  which  it  is  connected  by  the  line.  The  figures 
thus  placed  under  each  .specific  gravity  will  be  found  to  indicate  the  proportionate  parts 
(by  measure)  of  each  ingredient  to  be  used. 

1.  In  what  proportion  must  two  quantities  of  powdered  opium,  containing  respec- 
tively 7  and  18  percent,  of  morphine,  be  mixed  so  that  the  mixture  shall  contain 
16  per  cent.  ? 

16 

I 1  A7iswer.  Proof. 

7 18  2  parts  of    7  p.  c.  2X    "=    1* 

2  9  _9  parts  of  18  p.  c.  9X^8  =  ^62 

11  parts.  ll)j"i} 

16 

2.  In  what  proportions  to  yield  a  mixture  of  14  per  cent.  ?     (See  No.  1.) 

3.  In  what  proportions  may  three  quantities,  containing  respectively  7,  16,  and 
18  per  cent,  be  mixed  so  that  the  mixture  shall  contain  14  per  cent.  ? 

1  Of  course,  mixed  liquids  which  contract  may  be  allowed  to  stand  until  contraction  ceases, 
and  sufficient  liauid  can  then  be  add^d  to  make  up  the  intended  measure. 


14 

1 

1 

ll 

7 

1 
16 

1 
18 

2 
4 

7 

7 
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Answer. 

6  parts  of    7  p.  c. 

7  parts  of  16  p.  c. 
7  parts  of  18  p.  c. 

"20  parts, 
6 

When  there  are  three  or  more  ingredients  the  j^roportion  of  these  may  be  varied 
indefinitely,  as  will  appear  froin  the  followinff  : 

In  the  preceding  example  suppose  that  only  one  part  of  that  containing  16  per 
cent.,  and  the  same  number  of  parts  containing  7  per  cent,  as  before  be  used,  it  will 
then  require  more  than  7  parts  of  that  containing  18  per  cent,  to  make  the  mixture 
contain  14  per  cent. 

When  the  q%iantities  of  more  than  one  ingredient  are  given,  each  quantity  may  he 
mnltiplied  by  its  percentage  and  the  sum  of  the  pi'oducts  divided  by  the  sum  of  the 
quantities ;  this  will  give  the  mean  percentage  of  the  quantities. 

Thus     6  parts  of    7  p.  c.  "l        „  ,^„^.    ^/.  q,  „   „ 
Ipart  of  16p.  c.  r="^J'^'^'''^^^P•''• 
6X    7  =  42 
J_X  16  =  16 
7  )58_ 

^  p.  c. 

.| .  and  it  will  require  4  parts  of  8f  per  cent,  and  5f  parts  of  18  per 

cent,  to  make  a  mixture  containing  14  per  cent.     Now  if  4  part? 


g2  ]g        of  8f  per  cent,  require  5|  parts  of  18  per  cent.,  then  7  parts  of  8| 

'  per  cent,  will  require  10  parts  of  18  per  cent.,  or  4:5^::  7  :  10; 


*  ^7      therefore  the  mixture  will  be — 

6  parts  of    7  p.  c.  6  X    7  =   42 

1  part    of  16  p.  c.  1  XlC=    16 

10  parts  of  18  p.  c.  K)  X  18  =  180 

17  )238(14 

17 
68 
68 

The  different  percentages  may  be  connected  in  varioris  vmys,  care  being  taken  that 
in  every  case  one  larger  than  the  requved  mixture  shall  be  connected  with  one  smaller, 
but  every  one  must  be  connected  vjiih  some  other. 

4.  In  what  proportions  may  four  quantities,  containing  respectively  7,  8,  16,  and 
18  per  cent.,  be  mixed  so  that  the  mixture  shall  contain  14  per  cent.  ? 

14 


16        18 


6 


Or, 


14 

1 


16        18 


Answer. 
4  parts  of    7  p.  c. 
2  parts  of   8  p.  c. 

6  parts  of  16  p.  c. 

7  parts  of  18  p,  c. 

=          28 
=           16 
=          96 
=r          126 

19  parts. 

19)266(14 

Answer. 
2  parts  of    7  p.  c. 
4  parts  of    8  p.  c. 
7  parts  of  16  p.  c. 
6  parts  of  18  p.  c. 

=          14 
=           32 
=        112 
=         108 

19  parts. 

19)266(14 

5.  In  what  proportions  may  four  quantities,  containing  respectively  9,  16,  IG, 
and  18  per  cent.,  be  mixed,  so  that  the  mixture  shall  contain  14  per  cent.  ? 

14 


16 

ll  '     1 
9        16 

18 

1         5 

2 

4 

6 

6 
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6.  In  what  proportions  may  five  quantities,  containing  respectively  7,  8,  9,  11, 
and  16  per  cent.,  be  mixed,  so  that  the  mixture  shall  contain  14  per  cent.  ? 

7.  How  much  of  each  kind  of  scammony,  containing  respectively  77  per  cent., 
83  percent.,  and  92  per  cent.,  may  be  used  to  make  a  mixture  containing  85  per  cent.  ? 

8.  How  much  scammony  of  90  per  cent,  must  be  mixed  with  7  ounces  of  80  per 
cent,  and  5  ounces  of  82  per  cent,  to  make  the  mixture  contain  85  per  cent.  ? 


7  oz.  X  80  p.  c.  =560  \       ,„  ^,     .  arts  ^ 
6oz.X82p.  c.=ilo|  =12  oz.  of  80f  p. 


12)970 
801 


6 

85  Then  if  6  ounces  of  the  mixture  require  4^  ounces  of  90  per 

I 1  cent.,  12  ounces  of  mixture  will  require  10  ounces  of  90  per 

80^  90  cent.     6 :  4^  : :  12 :  10. 

5  44  7  oz.  X  80  p.  c.  =   560 

5  oz.  X  82  p.  c.  =   410 

10  oz.  X  90  P-  c.  =   900 

22  22)1870(85 

176 

110 

110 


9.  What  quantities  (by  measure)  of  glycerin  (specific  gravity  1.250)  and  alcohol 
(specific  gravity  .820)  must  be  mixed  to  have  the  specific  gravity  1. 

1.000 

I 1  180  or  18  parts  glycerin.  18  X  1-25   =  22.50 

1.250  .820  250or  25  parts  alcohol.  25  X    .820  =  20.50 

180  250  43  43. 

43^43  =  1.000 

10.  What  quantities  (by  measure)  of  glycerin  (specific  gravity  1.250)  and  diluted 
alcohol  (specific  gravity  .928)  must  be  mixed  to  have  the  specific  gravity  1. 

11.  How  much  each  of  alcohol  94  per  cent,  and  60  per  cent,  must  be  used  to  make 
100  ounces  (by  weight)  of  80  per  cent.  ? 

80 
94  60  100. 


^5  YT  17 :  10  : :  100  :  58.82  58.82  of  94  p.  c. 

Or,     10  7  41.18  of  60  p.  c. 

When  the  quantity  of  one  of  the  ingredients  is  given,  to  find  the  quantities  of  the 
other  ingredients : 

Proceed  as  be/ore  to  find  the  ratios  of  the  ingredients  ;  then  by  proportion.  As  the 
ratio  of  that  ingredient  of  which  the  quantity  is  given  is  to  its  quantity,  so  is  the  ratio 
of  each  ingredient  to  its  quantity. 

12.  How  much  alcohol  and  how  much  glycerin  must  be  mixed  with  24  C.c.  of 
syrup  (specific  gravity  1.31)  to  make  250  C.c.  of  mixture  having  the  specific  gravity 
1.  (no  allowance  for  contraction)  ? 


24 

250 

250 

1.31 

24 

31.44 

24 
72 

226 

226)218.56(. 
2034 

967 

24 
81.44 

1516 
1356 

24  parts  sp.  gr. 
226  parts  sp.  gr. 

1.31 
.967 

1600 

1582 

18 

.967 

283  alcohol, 

.820 

232 

.8^0 

1.25 

147  glycerin, 
430 

1.25 

183.5 
415.5 

283 

147 

430)415.5(.966+ 
3870 

2850 

•2580 

2700 
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If  430  parts  of  mixture  require  283  alcohol,  how  much  will  226  require? 
430 :  283  : :  226  :  148.7  ;  then  226  — 148.7  =  77.3 
148.7  C.c.  alcohol,  77.3  C.c.  glycerin,  24  C.c.  syrup. 

When  the  quantity  of  more  than  one  ingredient  is  given,  each  quantity  may  be 
multiplied  by  its  specific  gravity  and  the  sum  of  the  products  divided  by  the  sum 
of  the  quantities  ;  this  will  give  the  mean  specific  gravity  of  the  quantities. 

13.  In  what  proportions  must  three  pints  each  of  alcohol  (specific  gravity  0.935 
hnd  0.865)  be  mixed  with  alcohol  of  specific  gravity  0.820  so  that  the  mixture  shall 
have  the  specific  gravity  0.835? 

3  X  0.935  =  2805 

3  X  0-865  =  2595  3  pi^ts  of  0.935  and  3  pints  of  0.865  are  equal  to  6 

6  6)5400  pints  of  0.900  (mean  specific  gravity). 


Then, 


900 


as  3  pints  of  specific  gravity  0.900  are  required  to  be 

0.835  mixed  with  13  pints  of  .820  to  make  the  specific  gravity 

r  ~~1  0.835,  so  6  pints  will  require  twice  13  pints,  or  26  pints 

0.820  0.900  of  alcohol   (specific   gravity  0.820),  to  be  added  to  3 

65  15  pints  each  of  0.865  and  0.935  to  bring  the  whole  to 

13  3  specific  gravity  0.835. 

14.  How  much  opium  containing  8  per  cent,  of  morphine  must  be  mixed  with 
10  troy  ounces  of  opium  containing  17  per  cent,  to  make  the  mixture  contain  14  per 
cent.  ? 

15.  How  much  opium  of  16  per  cent,  must  he  mixed  with  1  troy  ounce  of  opium 
of  12  per  cent,  to  make  the  mixture  13  per  cent.  ? 

16.  How  much  scammony  of  92  per  cent,  must  be  mixed  with  1  troy  ounce  of  75 
per  cent,  to  make  the  mixture  85  per  cent.  ? 

17.  How  much  alcohol  of  35  per  cent,  (by  weight)  will  1  quart  of  alcohol  (U.  S.  P.) 
make  on  dilution  with  water  ? 

18.  How  much  opium  of  16^  per  cent,  must  be  mixed  with  4  ounces  (10  per  cent.) 
and  5  ounces  (11  per  cent.)  to  make  the  mixture  14  per  cent.  ? 

19.  How  much  opium  of  15^  per  cent,  must  be  mixed  with  3  ounces  (9  per  cent.), 
3^  ounces  (10  per  cent.),  and  3^  ounces  (12  per  cent.)  to  make  the  mixture  contain 
14  per  cent.  ? 

When  the  quantity  of  the  mixture  and  the  percentages  of  the  ingredients  are  given, 
to  find  the  quantity  of  each  of  the  ingredients : 

Proceed  as  before  to  find  the  ratio  of  the  ingredients,  and  then  by  proportion.  As 
the  whole  amount  of  difference  is  to  any  one  difference^  so  is  the  amount  of  the  required 
mixture  to  the  required  amount  of  that  particular  difference. 

20.  An  apothecary  has  opium  of  the  following  percentages,  viz. :  8,  11,  16,  and  18 : 
how  much  of  each  kind  may  be  used  to  make  10  troy  ounces  of  14  per  cent.  ? 

14 

I 1 

8  11        16        18 

I 1 


2X    8 

=        16 

4X11 

=        44 

6X16 

=        96 

3X  18 

=        54 

15 

15)210(14 

15 

60 

60 

15 :  2  : :  10 :  to  the  required  amount  of  8  per  cent. 
2  ounces  =  960  grains.  15 :  960  : :  10 :  640  grains. 

If  2  parts  correspond  to  640  grains,  3  parts  will  correspond  to  960  grains,  4  parts 
to  1280  grains,  and  6  parts  to  1920  grains  ;  thus,  15 :  1920  :  :  10:  J280 

640  grains,  8  p.  c.  15 :  2880  : :  10 :  1920 

1280  grains,  1 1  p.  c.  15 :  1440  :  :  10 :    960 

1920  grains,  16  p.  c. 

960  grains,  18  p.  c. 

4800  grains  =  10  troy  ounces. 

21.  How  many  parts  by  weight  of  official  alcohol  must  be  added  to  diluted  alcohol 
to  make  it  the  strength  of  60  per  cent,  by  weight  ? 
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60 

I 1  -31   parts,  41  =  1271 

Jl 91_  i9  parts,  91  =  1729 

31  19  50  3000 

3000  H- 50  =  60 

22.  How  much  of  each  to  make  1  pound  (av.)  of  60  per  cent?     (See  No.  21.) 

23.  An  apothecary  has  two  kinds  of  opium,  one  IZ\  per  cent.,  the  other  16  per 
cent ;  he  desires  to  make  8  troy  ounces  of  14  per  cent.  :  how  much  of  the  weaker 
kind  must  he  use? 

24.  1  have  two  qualities  of  cinchona,  containing  respectively  1|  and  3J  per  cent,  of 
quinine :  how  much  of  each  shall  I  take  to  make  the  mixture  contain  2  per  cent.  ? 

2 

I 1 

JL  1|  oz.         =        900  grains,  75 


IJ  I  §  oz.         =         192  grains,  16 

25.  Two  qualities  containing  \\  of  1  per  cent,  and  3J  per  cent. :  how  much  of  each 
shall  I  take  to  make  the  mixture  contain  2  per  cent.  ? 

26.  Two  qualities  containing  1.235  per  cent,  and  2.345  per  cent. :  how  much  of 
each  shall  I  take  to  make  the  mixture  contain  2  per  cent.  ? 

27.  Two  qualities  containing  1.676  per  cent,  and  3.188  per  cent. :  how  much  of  each 
shall  I  take  to  make  the  mixture  contain  2  per  cent.  ? 

28.  Three  qualities  :  .840  per  cent.,  1.848  per  cent.,  and  2.688  per  cent.  :  how  much 
of  each  shall  I  take  to  make  the  mixture  contain  2  per  cent.  ? 

29.  Having  the  three  qualities,  as  before,  and  having  6  ounces  of  the  percentage 
.840,  how  much  of  the  mixture  will  it  yield  ? 

If  43  parts  are  equal  to  5  oz.,  .840 

82  parts  are  equal  to  9  oz.,  256|  grains,  2.688 

43  parts  are  equal  to  5  oz.,  1.848 
oz.  19  +  266|  grains. 

30.  Having  the  three  qualities,  as  before,  with  5  ounces  of  the  percentage  .840,  and 
wishing  to  make  32  ounces  of  the  mixture,  how  much  of  each  of  the  others  must 
be  used  ? 

In  this  case  proceed  to  find  by  previous  rules  how  much  of  percentage  2.688  will 
be  required  to  mix  with  the  5  ounces,  .840,  to  make  the  mixture  2  per  cent. 

This  amount  of  mixture  subtracted  from  32  ounces  will  give  the  amount  remain- 
ing to  be  made  up  of  the  other  two  percentages, — 1.848  and  2.688. 

2 

I 1 

0.840    2.688                 86 :  5  : :  145 :  8.4302 

,688     1160            5oz.        of  0.840 

86      145            8.4302  oz.     of  2.688 

13.4302  oz.     of  2  p.  c. 

Subtracting  this  from  32  ounces  leaves  18.5698  ounces  to  be  made  up. 


I 1 

1.848  2.688  86 


.688  152  _I? 

86  19  105 :  18.5698  oz.  : :  86  :  15.2095  oz.  of  1.848. 

Or,  subtracting  this  from  18.5698  ounces  gives  3.3603  of  2.688;  adding  8.4302  gives 
the  whole  amount  used  of  2.688  per  cent.  ■=^  11.7905. 

31.  A  solution  of  ferric  sulphate  is  found  to  have  the  specific  gravity  1.3464:  how 
much  water  must  be  added  to  make  it  of  the  official  strength  (1.320)  ? 

1.3200 

I 1 

1.3464  1000  32       fl.  oz.  of  solution. 

.3200  .0264  2.64  fl.  oz.  of  water. 

Or,      32  2.G4 

32.  How  much  water  must  be  added  to  5  pints  of  solution  of  ferric  sulphate 
(specific  gravity  1.3464)  to  make  it  of  the  ofiBcial  strength? 

33.  Absolution  of  ferric  sulphate  is  found  to  have  the  specific  gravity  1.312:  how 
can  it  be  made  of  the  official  strength  ? 


METROLOGY.  103 

The  easiest  method  is  to  evaporate  a  portion  of  it  until  its  specific  gravity  is  con- 
siderably above  the  official  strength  (1.320)  and  then  mix  the  proper  quantities  of 
the  two  solutions. 

Suppose  a  portion  of  it  has  been  evaporated  until  it  has  the  specific  gravity  1.332 : 
how  much  of  each  solution  must  be  taken  to  make  24  fluidounces  of  specific  gravity 
1.320? 

1.320 

( 1  3  fl.  oz.  of  1.312\        ,fl    ^,   ^f  1  09A 

1.312         1.332  2  fl.  oz.  of  1.332  }  =  ^  A-  oz.  of  l.o20. 

12  8 

Or,    3  2  5:3::  24:  14.4  14.4  fl.  oz.  of  sp.  gr.  1.312 

6 :  2  ■. :  24  :    9.6  9.6  fl.  oz,  of  sp.  gr.  1.332 

34.  How  much  water  must  be  added  to  2  pounds  of  stronger  ammonia  water 
(28  per  cent.)  to  reduce  it  to  ammonia  water  (10  per  cent.)  ? 

10 

I 1 

.28 0  10  :  18  : :  32  :  57.6  oz.  water. 

10  18 

35.  How  much  water  must  be  used  to  make  2  pounds  of  10  p.  c.  ammonia  water? 

36.  How  much  oflScial  alcohol  (vol.)  must  be  added  to  2  pints  of  alcohol  of  76 
per  cent,  (vol.)  to  make  it  81  per  cent,  (vol.)  (no  allowance  for  contraction)? 

37.  How  much  official  alcohol  (vol.)  must  be  added  to  2  pints  of  70  per  cent,  (by 
volume)  to  make  the  mixture  85  per  cent,  by  weight,  87.8  by  volume  (no  allowance 
for  contraction)  ? 


QUESTIONS  ON  CHAPTER  I. 

METROLOGY. 

Define  Metrology. 

What  does  its  present  and  less  strict  definition  include? 

What  is  weight  ? 

What  is  measure? 

What  is  specific  gravity  ? 

In  the  history  of  Metrology,  how  many  distinctly-marked  periods  may  be 
traced  ? 

Describe  the  peculiarities  of  each  period. 

What  was  the  original  weight  of  the  English  silver  penny  ? 

What  is  the  origin  of  the  avoirdupois  pound  ? 

How  did  the  custom  originate  of  druggists  using  one  s^'stem  of  weights  for 
buying  drugs  and  another  for  compounding  them  ? 

When  were  the  Imperial  measures  and  standards  adopted  in  Great  Britain  ? 

What  relation  does  the  yard  bear  to  the  length  of  a  pendulum  beating  seconds  ? 

What  is  the  weight  in  grains  of  the  pound  troy? 

What  is  the  weight  in  grains  of  the  pound  avoirdupois  ? 

What  is  the  weight  in  grains  of  a  cubic  inch  of  distilled  water? 

What  is  the  weight  of  an  Imperial  gallon  of  distilled  watt-r? 

What  is  the  weight  of  a  wine  gallon  of  distilled  water? 

How  many  cubic  inches  does  a  wine  gallon  contain? 

How  is  the  pound  troy  divided  ? 

How  is  the  pound  avoirdupois  divided? 

What  is  the  difference  in  grains  between  the  troy  ounce  and  the  avoirdupois 
ounce  ? 

What  is  the  diflference  in  grains  between  the  troy  pound  and  the  avoirdupois 
pound? 

How  is  the  U.  S.  wine  gallon  divided? 

How  is  the  Br.  Imperial  gallon  divided? 

What  is  the  weight  in  grains  of  a  pint  of  distilled  water  (U.  S.)  ? 

What  is  the  weight  in  grains  of  a  fluidounce  of  distilled  water  (U.  S.)  ? 

Whai  is  the  weight  in  grains  of  a  troy  ounce  of  distilled  water  (U.  S.)  ? 
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What  is  the  weight  in  grains  of  an  avoirdupois  ounce  of  distilled  water? 
What  is  the  weight  in  grains  of  an  Imperial  fluidounce  of  distilled  water  (Br.)  ? 
What  is  the  estimated  capacity  of  a  teacupful  ? 
What  is  the  estimated  capacity  of  a  wineglassful  ? 
What  is  the  estimated  capacity  of  a  tablespoonful  ? 
What  is  the  estimated  capacity  of  a  teaspoonful? 

What  is  the  standard  or  unit  of  measurement  in  the  metric  or  decimal  system? 
How  is  it  derived? 

Why  is  the  system  called  the  metric  system  ? 
Why  is  the  system  called  the  decimal  system? 
How  is  the  unit  of  capacity  derived  ? 
How  is  the  unit  of  weight  derived  ? 
How  are  the  multiples  of  the  various  units  expressed  ? 
How  are  the  divisions  of  the  various  units  expressed? 
What  word  has  been  suggested  as  a  useful  mnemonic? 
Give  the  names  of  the  various  denominations  of  length. 
Give  the  names  of  the  various  denominations  of  capacity. 
Give  the  names  of  the  various  denommations  of  weight. 
Which  of  these  terms  are  used  in  the  U.  S.  Pharmacopoeia? 
What  is  the  meaning  of  a  micromillimetre? 
What  are  the  chief  merits  of  the  metric  system? 
What  is  the  length  of  a  metre? 
What  is  the  capacity  of  the  litre  in  pints? 
What  is  the  measure  of  a  gramme  of  distilled  water? 
What  is  the  weight  of  a  gramme  in  grains? 
What  is  the  chief  disadvantage  of  the  metric  system? 
How  are  the  metric  weights  usually  divided? 
How  can  you  convert  metres  into  inches  ? 
How  can  you  convert  centimetres  into  inches? 
How  can  you  convert  millimetres  into  inches? 
How  can  you  convert  litres  into  fluidounces? 
How  can  you  convert  litres  into  pints? 
How  can  you  convert  litres  into  Imperial  pints  ? 
How  can  you  convert  litres  into  Imperial  gallons? 
How  can  you  convert  cubic  centimetres  into  fluidounces? 
How  can  you  convert  cubic  centimetres  into  Imperial  fluidounces? 
How  can  you  convert  grammes  into  grains? 
How  can  you  convert  grammes  into  avoirdupois  ounces? 
How  can  you  convert  grammes  into  troy  ounces? 
How  can  you  convert  centigrammes  into  grains? 
How  can  you  convert  milligrammes  into  grains? 
How  can  you  convert  kilogrammes  into  avoirdupois  ounces? 
How  can  you  convert  kilogrammes  into  avoirdupois  pounds? 
How  can  you  convert  kilogrammes  into  troy  ounces? 
How  can  you  convert  inches  into  metres? 
How  can  you  convert  inches  into  centimetres? 
How  can  you  convert  inches  into  millimetres  ? 
How  can  you  convert  pints  into  litres? 
How  can  you  convert  fluidounces  into  cubic  centimetres? 
How  can  you  convert  Imperial  pints  into  litres? 
How  can  you  convert  Imperial  gallons  into  litres? 
How  can  you  convert  Imperial  fluidounces  into  C.c.  ? 
How  can  you  convert  grains  into  grammes? 
How  can  you  convert  grains  into  centigrammes? 
How  can  you  convert  grains  into  milligrammes? 
How  can  you  convert  avoirdupois  ounces  into  kilogrammes? 
How  can  you  convert  avoirdupois  ounces  into  grammes? 
How  can  you  convert  avoirdupois  pounds  into  kilogrammes? 
How  can  you  convert  troy  ounces  into  kilogrammes? 
How  can  you  convert  troy  ounces  into  grammes? 
How  are  the  metric  units  spelled  by  the  French  ? 
How  are  the  metric  units  spelled  by  the  U.  S.  Phannacopoeiii  ? 
How  should  0.050  m.  be  read  ? 
How  should  0.055  m.  be  read  ? 
How  should  0.0655  m.  be  read? 

In  measures  of  capacity  less  than  a  litre,  what  terms  are  used? 

7 
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In  weight,  when  the  quantity  is  relatively  large,  what  terms  are  used  ? 

In  quantities  less  than  a  kilogranimo  and  greater  than  a  gramme,  what  terms 
are  used  ? 

In  quantities  helow  the  gramme,  what  terms  are  used  ? 

What  is  a  balance? 

What  particulars  are  necessary  to  obtain  correct  results? 

Name  the  various  kinds  of  pharmaceutical  balances  in  use. 

Describe  a  single  beam,  equal  arm  balance. 

When  the  beam  is  in  a  horizontal  position,  where  should  the  centre  of 
gravity  be  ? 

Give  a  simple  illustration  of  the  princij)le  of  suspending  a  beam. 

What  particulars  are  necessary  in  regard  to  the  end  knife-edges? 

What  is  the  effect  if  the  end  knife-edges  are  not  equidistant  from  the  central 
knife-edge  ? 

What  if  the  central  knife-edge  is  not  in  line  with  the  end  knife-edges  ? 

What  if  the  knife-edges  are  not  parallel  with  each  other? 

What  are  the  requisites  for  the  beam  of  a  fine  balance  in  order  to  secure 
accuracy  in  weighing? 

Why  should  the  beam  of  the  balance  be  rigid  and  non-elastic? 

Why  should  it  be  no  heavier  than  necessary  in  order  to  secure  the  requisite 
strength  ? 

What  advantages  have  agate  knife-edges  and  planes  over  those  made  of  steel  ? 

How  may  a  balance  be  tested  for  accuracy  ? 

What  are  the  advantages  of  having  the  balance  supported  by  a  rigid  metallic 
column  ? 

Wherein  does   an   analytical  balance  differ  from  an  ordinary  prescription 
balance  ? 

What  sort  of  counter  scales  was  formerly  in  use? 

What  has  taken  its  place  generally  in  more  recent  times? 
-  Upon  what  principle  are  the  single  beam,  unequal  arm  balances  constructed? 

Describe  the  vest-pocket  prescription  balance. 

Describe  the  double  beam,  unequal  arm  balance. 

What  are  its  advantages  ? 

Describe  a  scale  made  to  weigh  liquids. 

What  is  the  principal  objection  to  such  balances? 

What  principle  is  adopted  in  making  platform  scales  ? 
.  What  is  the  principle  of  the  torsion  balance? 

Of  what  weights  docs  a  pile  of  avoirdupois  weights  consist? 

What  is  meant  by  block  weights? 

What  is  the  objection  to  the  use  of  a  wooden  block? 

How  are  troy  weights  usually  arranged  ? 

How  are  iron  metric  weights  usually  shaped  ? 

What  weights  are  generally  used  for  analytical  purposes? 

What  is  the  best  material  and  form  for  grain  weights  for  prescription  purposes  ? 

Why  are  aluminum  weights  preferable  to  brass? 

What  are  the  advantages  of  aluminum  wire  weights  ? 

What  measures  are  commonly  used  for  measuring  liquids  when  the  quantity 
Is  more  than  a  pint? 

What  when  the  quantity  is  one  pint  or  less  ? 

What  effect  has  denting  upon  tinned  iron  or  copper  measures? 

Describe  the  forms  of  graduated  glass  measures  in  common  use. 

Which  is  preferable,  and  why  ? 

Describe  Hodgson's  graduated  measures. 

Describe  Hobb's  graduated  measures. 

What  is  an  objection  to  either  of  these,  and  how  may  it  be  remedied? 

What  objection  is  there  to  using  minim  graduated  measures? 

How  may  greater  accuracy  be  obtained  ? 

How  is  a  pipette  used? 

Do  the  terms  minim  and  drop  always  mean  the  same? 

About  how  many  drops  are  there  in  a  fluidrachm  of  water?     Ans.  60. 

In  a  fluidrachm  of  syrup  of  acacia?     Ana.  44. 

In  a  fluidrachm  of  chloroform  ?     An.^.  250. 

In  a  fluidrachm  of  tincture  of  opium?     Ans.   130. 

What  is  specific  gravity  ? 

How  much  weight  does  a  body  lose  by  being  immersed  in  water? 

What  is  the  rule  for  finding  the  sjiecitic  gravity  of  a  body  ? 
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How  is  the  specific  gravity  taken  of  a  solid,  insoluble  in  but  heavier  than 
water,  by  means  of  a  balance  ? 

How  by  means  of  a  specific-gravity  bottle? 

How  by  means  of  a  graduated  tube  ? 

How  by  immersing  it  in  a  liquid  of  the  same  specific  gravity? 

How  is  the  specific  gravity  taken  of  a  solid  soluble  in  but  heavier  than  water  ? 

How  is  the  specific  gravity  taken  of  a  solid  insoluble  in  but  lighter  than  water  ? 

How  of  a  solid  soluble  in  but  lighter  than  water  ? 

Describe  a  specific-gravity  bottle. 

Can  an  ordinary  bottle  be  used  for  this  purpose? 

State  how  this  can  be  done. 

What  are  Lovi's  or  specific-gravity  beads? 

What  is  a  hydrometer  or  areometer? 

What  two  classes  of  hydrometers  are  there? 

Describe  Baume's  hydrometer. 

What  is  the  diflerence  between  the  one  for  light  liquids  and  the  one  for  heavy 
liquids  ? 

Why  is  the  zero  marlc  placed  near  the  top  in  hydrometers  for  heavy  liquids  ? 

Describe  the  specific  gravity  scale  h3'drometer. 

What  is  the  object  of  having  two  bulbs  blown  in  the  glass  at  the  lower  end 
of  the  hydrometer? 

Which  is  the  more  accurate  for  taking  specific  gravity, — the  hydrometer  or 
the  specific-gravity  bottle, — and  why  ? 

Which  is  more  likely  to  give  a  correct  indication  of  specific  gravity, — a 
hydrometer  having  an  elongated  bulb  with  cylindrical  sides,  or  one  having  an  oval 
or  globular  bulb, — and  why? 

What  is  a  urinometer,  and  how  is  it  usually  graduated  ? 

What  is  the  specific  gravity  of  healthy  urine  ? 

What  is  the  specific  gravity  of  diabetic  urine? 

What  is  a  saccharometer,  and  how  is  it  graduated? 

What  is  an  elajometer? 

What  is  a  lactometer  ? 

What  does  an  alcoholmeter  usually  indicate  ? 

Describe  Tralles's  hydrometer. 

Describe  Cartier's  hydrometer. 

Describe  Gay-Lussac's  centesimal  alcoholmeter. 

Describe  Sikes's  hydrometer. 

Describe  Jones's  hydrometer. 

Describe  Dica's  hydrometer. 

Describe  Twaddell's  hydrometer. 

Describe  Beck's  hydrometer. 

Describe  Zanetti's  hydrometer. 

Describe  Fahrenheit's  hydrometer. 

Describe  Nicholson's  hydrometer. 

Describe  Mohr's  specific-gravity  apparatus. 

Describe  Gannal's  method  of  taking  specific  gravity  of  a  liquid. 

How  can  a  specific-gravity  pipette  be  used  to  show  specific  gravity? 

Describe  Rousseau's  densimeter. 

What  is  specific  volume? 

How  can  you  obtain  the  volume  of  a  given  weight  of  a  liquid? 


CHAPTER    IL 
OPERATIONS   REQUIRING   THE    USE    OP   HEAT. 


Generation  of  Heat. 

The  consideration  of  the  theories  which  have  been  advanced  from 
time  to  time  to  explain  the  phenomenon  of  heat,  although  very  inter- 
esting and  instructive,  cannot  be  treated  of  in  a  work  of  this  character, 
and  the  reader  is  therefore  referred  to  any  of  the  recent  works  on  physics, 
which  are  everywhere  accessible.  The  view  which  is  now  almost  univer- 
sally accepted  is  that  known  as  the  dynamical  theory  of  heat,  in  which 
it  is  assumed  that  heat  is  produced  by  the  constant  motion  of  the  par- 
ticles composing  the  body,  and  that  heat  varies  in  quantity  and  kind 
according  as  the  body  is  solid,  liquid,  or  gaseous. 

It  will  be  convenient  to  consider  the  various  practical  operations  and 
appliances  for  generating  heat  under  three  heads  : 

1.  Operations  and  forms  of  apparatus  in  which  solids  are  used  in 
dfiveloping  heat. 

2.  Those  in  which  liquids  are  used  in  developing  heat. 

3.  Those  in  which  gases  are  used  in  developing  heat. 

OPERATIONS   AND  FORMS   OF   APPARATUS   IN  WHICH  SOLIDS 
ARE    USED   IN   DEVELOPING   HEAT. 

Kinds  of  Fuel. — Under  this  head  is  included  the  very  well  known 
employment  of  solid  fuel,  as  wood,  charcoal,  anthracite  coal,  bituminous 
coal,  coke,  etc. 

Wood  is  seldom  relied  upon  as  fuel  in  pharmaceutical  operations 
where  a  regular,  well-sustained  heat  is  desired,  yet  from  its  wide  dis- 
tribution, ready  inflammability,  and  comparative  cheapness  it  is  indis- 
pensable in  kindling  a  fire.  The  large  quantity  of  unconsumed  carbon 
which  is  either  lost  in  smoke  or  deposited  upon  vessels  that  are  being 
heated  constitutes  the  chief  objection  to  its  use. 

Charcoal  is  more  convenient,  although  more  costly,  than  wood :  it 
ignites  easily,  burns  readily,  and  leaves  but  little  residue.  On  account 
of  its  ready  combustibility,  it  is  well  fitted  for  operations  requiring  a 
quick,  strong  heat. 

Anthracite  coal  is  probably  the  best  form  of  solid  fuel  for  general  use, 
being  the  most  economical :  its  hard,  dense  structure  renders  it  difficult 
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to  kindle,  but  where  a  long-continued,  strong  heat  is  desired  it  is  to  be 
preferred. 

Bituminous  or  semi-bituminous  coal  affords  a  strong  heat,  but  it  is  not 
equal  to  anthracite  as  fuel  for  pharmaceutical  purposes.  Unconsumed 
carbon  is  found  in  the  smoke  in  large  quantity,  and  this  is  apt  to  con- 
dense on  the  surfaces  of  kettles,  vessels,  etc.,  which  are  being  heated,  and 
the  deposits  of  soot  are  uncleanly  and  often  difficult  to  remove. 

Coke,  the  residue  obtained  from  the  distillation  of  coal  at  gas-works, 
is  an  excellent  fuel,  and  may  be  used  either  mixed  with  coal  or  by  itself: 
it  is  more  easily  kindled  than  anthracite. 

Pharmaceutical  Furnaces,  etc. — Much  ingenuity  has  been  used  in 

the  contrivance  of  various  forms  of  furnaces,  ranges,  stoves,  etc.,  to 

meet  general  or  special  applications,  yet  in  all 

ici-  o7.  there  are  certain  fundamental  principles  of  con- 


^  7\         struction  which  must  be  well  understood  if  faults 

are  to  be  avoided.  The  elements  of  a  furnace 
"  are  the  air-flue,  combustion-chamber,  and  vent  or 
chimney,  and  the  relative  proportions  of  these  must 
depend  upon  the  special  object  sought  in  the  con- 
struction of  the  furnace,  and  the  character  of  the 
fuel  that  is  to  be  used.    Fig.  57  represents  a  sec- 
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\sa      tional  view  of  a  pharmaceutical  furnace, — C  being 
Pharmaceutical  furnace        ^j^g  air-fluc,  A  the  combustion-chambcr,  and  B 

(sectional  view).  '  ' 

the  vent. 

Coal  being  the  principal  solid  fiiel  in  use,  it  will  be  most  appropriate 
to  treat  of  those  furnaces  adapted  for  its  combustion,  and  therefore  the 
chemical  constitution  of  coal  and  the  theory  of  its  combustion  must  be 
noticed.  Hard  anthracite,  which  is  the  best  kind  of  coal  for  pharma- 
ceutical furnaces,  usually  has  a  specific  gravity  of  1.550,  and  has  been 
shown  to  consist  of  94  per  cent,  carbon,  0.40  per  cent,  hydrogen,  and 
1.26  per  cent,  oxygen ;  there  are  also  apt  to  be  present  2  per  cent,  of 
water  and  about  2.3  per  cent,  of  incombustible  impurities  or  ash,  con- 
sisting of  ferric  oxide,  silica,  alumina,  magnesia,  lime,  etc.  The  poorer 
gr-ades  of  this  kind  of  coal  contain  from  85  to  90  per  cent,  of  carbon. 
Anthracite  may  be  distinguished  from  other  varieties  by  its  rich,  glassy 
lustre,  its  peculiar  conchoidal  fracture,  and  its  hard,  dense  structure :  it 
burns  freely,  without  black  smoke,  showing  the  absence  of  unconsumed 
carbon.  Soft  anthracite  or  semi-bituminous  coal  has  a  tendency,  when 
broken  into  pieces,  to  assume  the  form  of  irregular  cubes,  and  to  crumble 
easily  when  pressed :  it  burns  freely,  but  with  the  production  of  large 
quantities  of  black  smoke.  The  heat  produced  by  its  combustion  is 
very  strong,  and  it  is  largely  used  in  many  parts  of  the  United  States. 

The  combustion  or  oxidation  of  coal  requires  the  presence  of  a  certain 
quantity  of  air  in  contact  with  the  burning  coal  to  furnish  enough  oxygen 
to  combine  properly  with  the  carbon  of  the  fuel.  The  result  of  the 
combination  is  carbon  dioxide,  COg,  and  carbon  monoxide,  CO,  both  of 
which  are  gases.  It  is  very  important  to  provide  means  of  escape  for 
these  gaseous  compounds,  as  they  are  both  poisonous,  and  the  former  is 
a  decided  non-supporter  of  combustion.  Theoretically,  it  has  been  cal- 
culated that  one  hundred  and  fifty  cubic  feet  of  air  are  necessary  to 
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Fig.  58. 


consume  perfectly  one  pound  of  coal  in  an  ordinary  furnace,  but  prac- 
tically, because  of  the  obstruction  of  the  ashes,  which  prevents  the 
thorough  contact  of  the  air  with  all  parts  of  the  glowing  carbon, 
nearly  double  this  amount  is  necessary. 

Stoves  and  ranges  are  now  so  universally  used  that  it  would  be  need- 
less to  multiply  illustrations  of  them :  the  proper  selection  of  such  as 
are  suited  to  the  special  uses  of  the  pharmacist  must  be  left  to  individual 
decision,  and  will  depend  upon  the  space  that  can  be  spared  and  the  char- 
acter of  the  work  that  is  to  be  done.  One  important  feature  should  not 
be  overlooked,  however,  in  this  connection, — i.e.,  the  addition  of  a  boikr 
or  water-back,  whereby  a  constant 
supply  of  hot  water  can  be  had : 
where  stoves  are  used,  this  can  gen- 
erally be  eifected  by  having  a  circu- 
lating hot-water  boiler  in  a  con- 
venient corner,  the  pipes  conveying 
the  hot  water  being  heated  in  the 
upper  part  of  the  combustion-cham- 
ber of  the  stove.  If  sufficient  space 
can  be  appropriated,  a  range  is  very 
useful,  particularly  if  a  sheet-iron 
sliding-door  can  be  lowered  over  the 
front  to  enclose  the  space.  Now, 
when  a  communicating  flue,  con- 
trolled by  a  damper,  is  made  to  enter 
the  chimney  from  the  top  of  this 
space,  operations  can  be  conducted 
here  that  would  otherwise  be  impos- 
sible, noxious  vapors  being  at  once 
carried  off  by  the  flue.  Fig.  58  rep- 
resents an  ordinary  range  which  is 
well  adapted  for  many  pharmaceu- 
tical operations.  The  front  has  been 
removed,  in  order  to  show  the  con- 
struction more  clearly.  This  front 
is  of  sheet  iron,  and  is  hinged  to  the 
shelf  which  supports  the  boiler  ;  it 
extends  half-way  over  the  top  of  the  range,  and  when  the  damper,  F,  is 
opened,  the  vapors  arising  from  operations  conducted  on  the  top  are 
carried  up  the  chimney.  The  hot-water  boiler,  B,  is  connected  by  pipes, 
G,  with  the  cold-water  supply  in  such  a  manner  that  the  cold  water 
circulates  through  pipes  which  surround  the  combustion-chamber,  and, 
after  becoming  heated,  ascends  into  the  boiler. 

Fig.  59  shows  a  durable  pharmaceutical  furnace  made  by  Mershon's 
Sons,  which  has  proved  very  useful  in  practical  work.  The  body  of 
the  furnace  is  of  wrought  iron ;  it  is  lined  with  fire-brick,  and  the  top  is 
composed  of  a  series  of  rings,  which  permits  of  the  use  of  various-sized 
kettles,  evaporating-dishes,  etc.  It  has  two  cast-iron  doors,  the  upper 
one  being  especially  useful,  as  it  permits  the  ready  feeding  of  coal  to  the 
furnace  whilst  a  kettle  or  dish  is  being  heated,  without  disturbing  the 


rharmaceutical  range. 
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Fig.  59. 


latter.    Fig.  57  affords  a  sectional  view  of  the  same  furnace;  and  it  will 
be  noticed  that  the  combustion-chamber,  A,  is  sufficiently  deep  to  contain 

a  considerable  body  of  ignited 
coal  and  permit  the  introduc- 
tion of  hot-water  pipes.  The 
proportion  of  the  air-flue,  C, 
is  well  arranged,  whilst  the 
vent,  B,  has  sufficient  capacity 
to  serve  all  pharmaceutical 
purposes. 

The  merits  of  this  furnace 
are  that  the  greater  part  of 
the  heat  rises  and  is  avail- 
able for  heating  the  vessel 
placed  on  the  rings,  the 
heavy  lining  of  fire-brick  pre- 
venting lateral  radiation  to  a 
great  extent,  and  that,  M'hile 
it  has  all  the  advantages  of  a 
stationary  furnace,  its  posi- 
tion can  be  changed  repeated- 
ly if  desired,  the  relative  pro- 
portion being  so  well  adjusted 
that,  whilst  it  is  very  sensitive 
to  an  increase  or  decrease  of 
draught,  a  moderate  heat  may 
be  as  steadily  maintained  as 
the  intensity  of  a  strong  fire. 
A  drying-closet  can  be  adapted  to  this  stove  by  which  the  waste  heat 
may  be  utilized.     This  will  be  described  in  the  chapter  on  desiccation. 

OPEEATIONS    AND    FORMS    OF   APPAHATUS    IN    WHICH    LIQUIDS 
ARE   USED   IN   DEVELOPING   HEAT. 

The  liquids  which  are  most  used  in  pharmaceutical  operations  for 
heating  are  alcohol,  petroleum,  or  coal  oil,  and  benzin,  or  gasolin.  All 
of  these  liquids  contain  carbon  and  hydrogen,  whilst  alcohol  contains 
thirty-four  per  cent,  of  oxygen  in  addition. 

Alcohol  burns  with  a  blue  flame,  which  does  not  deposit  soot,  and  the 
heat  produced  is  intense.  It  is  in  many  respects  the  best  liquid  to  use 
for  generating  heat  in  small  operations,  but  the 
expense  attending  its  use  in  this  country  is  a  serious 
objection ;  for  this  reason  it  is  more  economical  to 
use  a  glass  spirit-lamp,  which  is  provided  with  a 
ground-glass  cap  (see  Fig.  60),  than  an  extempo- 
raneous lamp  made  from  an  ordinary  bottle :  in 
the  latter  the  loss  by  the  evaporation  of  the  alcohol 
from  the  wick,  which  is  exposed  when  the  lamp  is 
not  in  use,  is  considerable.  The  older  forms  of 
alcohol-lamps,  such  as  Berzelius's,  Mitchell's,  etc., 
have  almost  gone  out  of  use,  being  superseded  by  improved  forms. 


Pharmaceutical  furnace. 


Fio.  60. 


Spirit-lamp. 
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Fig.  61  shows  one  of  the  simplest  of  these  very  convenient  spirit-lamps. 
L  represents  the  lamp,  S  the  support,  and  C  the  cover.  Alcohol  is  poured 
upon  the  brass- wire  gauze,  which  sinks  into  and  is  absorbed  by  the  asbes- 
tos, or  mineral  wool,  with  which  the  body  of  the  brass  disk  is  filled ;  a 
lighted  match  is  now  applied  to  the  gauze,  which  retains  sufficient  spirit  to 
ignite,  and  a  strong  heat  is  at  once  obtained,  the  large  extent  of  surface  of 
the  gauze  producing  a  solid  blue  flame.  The  great  advantages  of  spirit- 
lamps  of  this  kind  are  that,  all  parts  being  of  metal,  accidents  from 
breakage  are  avoided,  whilst  explosions  cannot  occur,  as  neither  the 
alcohol  nor  its  vapor  is  confined  in  a  tight  receptacle,  and  if  the  lamp 
is  upset  accidentally  no  spirit  can  be  spilled,  because  it  is  absorbed  by  the 
asbestos.  The  stand,  S,  is  hinged  in  the  centre,  and  the  cap,  C,  fits 
tightly  on  the  lamp,  so  that  loss  by  evaporation  is  prevented  when  not 
in  use :  all  the  parts  of  the  lamp  fit  into  a  box,  which  may  be  readily 
carried  in  the  pocket.  Many  modifications  of  this  simple  contrivance 
have  been  introduced  which  are  elaborate  and  useful,  but  want  of  space 
prevents  further  notice. 

The  so-called  Russian  blast-lamp  is  one  of  the  best  contrivances  for 
generating  an  intense  heat :  it  is  useful  when  glass  tubes  of  large  diameter 
are  to  be  bent,  or  in  crucible  operations.  A  sectional  illustration  is  seen 
in  Fig.  62.  It  is  made  of  sheet  copper,  and  consists  of  a  partially- 
jacketed  cylinder,  A,  with  an  opening  on  one  side  for  introducing  the 


Fig.  61. 


Fig.  62. 


Metal  spirit-lamp. 


Bussian  blast-lamp. 


alcohol,  and  on  the  opposite  side  a  bent,  tapering  tube,  B,  which  pierces 
the  cylinder  below  the  jacketed  portion,  and  is  turned  upward  as  shown 
in  the  cut.  The  principle  of  action  is  that  of  the  combustion  of  the 
vapor  of  the  spirit.  If  sufficient  alcohol  is  poured  into  the  lamp  through 
the  side  opening  to  half  fill  it,  the  cork  loosely  inserted,  and  half  a 
fluidounce  of  alcohol  poured  into  the  large  opening  at  the  top,  and  then 
a  lighted  match  dropped  into  it,  the  heat  from  the  burning  alcohol  in 
the  bottom  of  the  lamp  causes  the  alcohol  contained  between  the  jacketed 
sides  to  boil,  and  the  vapor,  having  but  one  means  of  escape,  rushes  out 
by  the  tapering,  bent  tube,  and  at  once  ignites  and  produces  a  powerful 
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upward  blast.     The  flame,  C,  may  be  at  once  extinguished  by  putting 
the  cover,  D,  over  the  central  opening. 

Benzin,  or  Gasolin,  is  now  used  for  heating  purposes,  and  Fig.  63 
shows  one  of  the  most  convenient  stoves  for  employing  this  cheap  but 
very  volatile  hydrocarbon.  The  difficulties  in  the  use  of  the  very 
inflammable  and  often  dangerous  liquids  of  this  class  for  heating  have 
been  here  largely  overcome :  to  avoid  a  smoky,  luminous  flame  the  vapor 
is  burned  in  contact  with  air,  whilst  to  prevent  explosions  the  reservoir 
for  the  liquid  is  elevated  and  placed  four  or  five  feet  away  from  the 
ignited  vapor.  Fig.  63  shows  the  stove,  and  Fig.  64  an  enlarged  view 
of  the  burner.  The  reservoir,  G,  is  filled  with  gasolin,  care  being  taken 
at  the  same  time  to  see  that  the  valve  F  is  closed.     When  the  burner 

is  to  be  lighted,  the  valve  F  is 
opened  slightly,  and  the  valve  D 
turned  very  carefully,  so  that  a 
small  quantity  of  gasolin  shall  flow 
from  B  over  the  sides  and  collect 
in  the  cup,  C.  When  C  is  full, 
both  valves,  F  and  D,  are  turned 
off",  and  a  lighted  match  applied  to 
C ;  the  burning  gasolin  will  heat 
the  burner,  A ;  and  when  all  of  the 
liquid  in  C  has  been  burned  and  the 
flame  extinguished,  the  valve  D 
is  turned  on  slightly 
and  a  lighted  match 
applied  at  A ;  the 
parts  surrounding 
B  being  hot,  the 
gasolin  is  vaporized, 
and  passing  upward 
through  the  burner, 
A,  issues  through 
the  numerous  cir- 
cular openings  and 
is  ignited ;  the  up- 
ward current  of  air 
caused  by  the  heat 
mixes  with  the  gas- 
olin vapor  and  sup- 
plies the  oxygen 
necessary  to  pro- 
duce a  perfectly 
blue  and  intensely 
hot  flame,  the  size  of  which  is  regulated  by  the  valves  D  and  F. 
When  fairly  ignited,  F  is  slightly  opened,  and  D  is  used  to  control  the 
flame  by  turning  to  the  right  or  left. 

Although  this  stove  is  safe  in  careful  hands,  the  volatile  and  very 
inflammable  character  of  the  hydrocarbon  must  be  constantly  borne  in 
mind.    In  a  large  laboratory  in  the  southern  part  of  Philadelphia  these 


Fig.  64. 


Gasolin  stove. 


Gasolin  stove  liurner. 
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burners  are  exclusively  used,  an  elevated  tank  in  the  yard  supplying 
the  gasolin  to  the  gas-pipes,  which  are  conveniently  laid  around  the 
sides  of  the  room  and  communicate  with  the  burners  on  the  tables. 

Kerosene,  or  Coal  Oil,  is  so  widely  known  as  a  refined  petroleum 
product  used  for  illuminating  and  heating  purposes  that  any  extended 
notice  of  its  properties  in  a  practical  work  would  be  superfluous ;  as  it 
is  heavier  in  specific  gravity  and  has  a  much  higher  flashing-point^  than 
gasolin,  it  is  much  safer  for  popular  use.  A  pharmaceutical  stove  in 
which  coal  oil  can  be  burned  with  a  blue  flame  safely,  and  without  the 
use  of  wicks,  is  yet  to  be  contrived.  There  are  a  great  many  stoves  to 
be  had  which  are  wick-burners, 

but  these  are  often  unsatisfac-  ^lo.  66. 

tory :  they  are  largely  used, 
however,  notwithstanding  their 
inconveniences.  Fig.  65  shows 
one  of  the  best  forms  of  this 
class.  It  is  made  by  Adams  & 
Westlake.  The  oil  is  poured 
into  a  reservoir  in  the  base  of 
the  stove,  the  upper  part  is  sur- 
rounded with  perforated  tin, 
which  admits  air  to  the  flame 
and  acts  as  a  protection ;  the 
wicks,  which  are  flat  and  wide, 
have  corresponding  chimneys, 
by  which  the  heat  is  conveyed 
to  the  vessel  that  is  to  be  heated. 
The  disadvantage  common  to  all 
coal-oil  stoves  using  wicks  is 
that  the  chimneys  have  to  be 
high  enough  to  secure  perfect 

combustion  and  prevent  smoking,  and  this  removes  the  vessel  that  is  to 
be  heated  so  far  from  the  flame  that  quick  heating  is  almost  impossible ; 
in  addition  to  this,  the  wicks  require  constant  attention,  and  imperfect 
combustion  frequently  results  even  when  care  is  exercised.  In  sections 
of  our  country  where  gas  cannot  be  had,  they  are,  however,  indispensable, 
and  are  the  most  convenient  generators  of  heat  attainable. 

OPERATIONS  AND  FORMS  OF  APPARATUS  IN  WHICH  GASES  ARE 
USED   IN   DEVELOPING   HEAT. 

Gas. — The  extensive  employment  of  manufactured  illuminating  gas 
and  the  growing  use  of  natural  gas  as  sources  of  heat  for  pharmaceu- 
tical and  other  purposes  render  necessary  a  somewhat  extended  notice  of 
gas  in  this  connection.  Illuminating  gas  is  frequently  called  carburetted 
hydrogen,  but  it  is  really  a  mechanical  mixture  of  various  gases,  some 
of  which  produce  luminous  flames  and  others  do  not ;  besides  the  hydro- 
carbon, CH4  (carburetted  hydrogen),  which  is  the  principal  constituent, 


Coal-oil  stove. 


'  By  this  term  is  meant  the  temperature  at  which  coal  oil  begins  to  give  off  inflammable 
vapor. 
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it  contains  condensible  hydrocarbons,  hydrogen,  carbon  dioxide,  carbon 
monoxide,  aqueous  vapor,  and  traces  of  oxygen  and  nitrogen.  Gas  is 
usually  produced  by  the  destructive  distillation  of  gas-coal,  whilst  coal- 
tar,  gas-liquor,  and  coke  are  the  liquid  and  solid  by-products,  and  these 
are  now  exceedingly  useful  as  the  sources  of  valuable  manufactures 
in  the  arts.  Gas  which  is  fitted  for  illuminating  purposes  must  have  its 
composition  modified  by  admixture  with  air  before  it  is  fit  for  heating 
purposes ;  this  may  be  best  illustrated  by  the  examination  of  an  ordinary 
fish-tail  gas-flame.  In  Fig.  66  it  will  be  noticed  that  three  zones  are 
visible, — B,  the  dark  central  zone,  which  is  not  luminous  and  not  at  all 


Fig.  66. 


Fig.  67. 


Gas-flame. 


Bunsen  burner  (sectional  view). 


hot,  because  the  gas  is  not  fairly  ignited ;  A,  the  luminous  zone,  where 
the  emission  of  light  is  due  to  the  suspension  of  minute  particles  of 
incandescent  carbon  in  the  flame,  caused  by  the  incomplete  combustion 
of  the  gas ;  C,  the  outer  non-luminous  zone,  the  "  mantle"  which  fringes 
the  flame  and  where  the  particles  of  carbon  coming  in  direct  contact  with 
the  air  are  entirely  consumed,  the  commonly  accepted  theory  being  that  the 
oxygen  in  the  air  unites  chemically  with  the  incandescent  carbon -particles, 
producing  the  invisible  gases  carbon  monoxide  and  carbon  dioxide. 

Soon  after  gas  came  into  use  it  was  discovered  that  the  properties 
which  rendered  it  most  valuable  as  an  illuminator  prevented  its  use  as 
a  source  of  heat,  because  of  the  deposition  of  the  particles  of  soot  from 
the  luminous  portion  of  the  flame  upon  vessels  that  were  to  be  heated. 
Dr.  Duncan,  of  Edinburgh,  showed  that  if  gas  properly  mixed  with 
air  was  made  to  enter  at  the  bottom  of  a  tall  tinned  iron  cylinder,  the 
upper  end  of  which  was  covered  with  wire  gauze,  it  would  burn  when 
ignited  above  the  gauze  with  a  blue,  smokeless  flame.  The  unneces- 
sarily long  cylinders  (sometimes  thirty  inches)  which  were  originally 
used  were  soon  replaced  by  others  of  the  length  of  five  or  six  inches,  for 
the  sake  of  greater  convenience.  This  discovery  was  at  once  utilized,  and 
gas  stoves  and  burners  for  various  purposes  came  into  use  immediately 
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Bunsen  burners  are  more  frequently  used  in  simple  operations  than 
any  other  form  (see  Fig.  67).  The  coal-gas  issues  from  a  small  orifice,  O, 
near  the  base,  passes  up  through  a  brass  tube,  H,  four  inches  high, 
and  is  ignited  at  the  top  of  this  tube ;  four  large  circular  openings  sur- 
round the  small  orifice  at  the  base,  and  these  may  be  closed  either  wholly 
or  in  part  by  a  perforated  brass  ring,  R ;  this  permits  the  regulation  of 
the  supply  of  air,  which  mixes  with  the  gas  as  it  ascends  the  tube,  and 
a  blue,  smokeless,  intensely  hot  flame  may  be  produced ;  if  the  perfo- 
rated ring  is  turned  so  that  the  air-openings  are  closed,  a  luminous, 
smoky  flame  results.  One  of  the  objections  to  the  ordinary  Bunsen 
burner  is  that,  after  being  used  for  a  time  under  a  low  gas-pressure,  when 
the  tube  becomes  hot  the  flame  will  sometimes 
recede  and  the  gas  become  ignited  at  the  lower 
orifice :  this  may  usually  be  avoided  by  gradu- 
ally turning  the  brass  perforated  ring,  so  as  to 
admit  less  air  to  suit  the  diminished  pressure. 
Prof.  Morton  corrects  this  receding  of  the 
flame  by  contracting  the  orifice  of  escape  at 
the  top  to  about  two-thirds  of  the  area  of  the 
tube    see  Fig.  68).     That  the  length  of  the 


Fig.  68. 


Fig.  69. 


Fig.  70. 


Bunsen  burner  (Morton's). 


Short  burner. 


Short  burner,  with  support. 


perpendicular  tube  does  not  materially  affect  the  smokeless  character 
of  the  flame  may  be  proved  by  the  use  of  the  convenient  little  burners 
shown  in  Figs.  69  and  70.  These  are  made  by  the  Buffalo  Dental 
Manufacturing  Company,  and  have 
proved  very  useful  at  the  prescrip- 
tion counter.  Bunsen  burners  with 
the  tube  arranged  horizontally  have 

Fig.  71. 


Fro.  72. 


Flotcher'8  ituUal  burner. 


Horizontal  Bunsen  burner. 


grown  in  favor  becaase  they  are  less  likely  to  be  overturned,  and  if  they 
have  a  broad  base  they  will  easily  support  a  large  vessel.     Fletcher's 
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Pig.  73. 


radial  burner  (see  Fig.  71)  has  the  merit  of  having  no  loose  parts,  and, 
as  the  casting  is  well  annealed,  it  is  well  adapted  for  rough  usage,  the 
gas  issuing  from  narrow  slits  cut  radially  in  the  raised  circular  burner; 
the  flame  is  solid  and  non-luminous :  no  gauze  is  needed  to  distribute 
the  heat.  In  Fig.  72  is  shown  a  very  compact  and 
useful  gas-burner,  well  adapted  for  the  dispensing 
counter,  made  by  Bullock  &  Crenshaw  ;  it  is  of  the 
horizontal  Bunsen  type,  and  is  furnished  with  an 
attachment  for  distributing  the  flame,  and  three  short 
legs  for  supporting  the  vessel  that  is  to  be  heated. 

In  many  localities  outside  of  cities  and  towns,  gas 
made  by  vaporizing  gasolin  and  mixing  air  with  it 
is  used  for  illuminating  purposes.  It  is  made  by  gas 
machines,  as  they  are  termed,  the  air-pump,  operated 
by  weights  and  pulleys  or  by  a  water-wheel,  being 
usually  located  in  the  cellar  of  the  residence  or  build- 
ing, whilst  the  gasometer  is  buried  underground  at  a 
sate  distance.  This  gas  is  very  satisfactory,  but  it  has 
been  only  within  a  few  years  that  it  has  been  utilized 
for  heating  purposes.  Special  burners  are  required 
when  this  gas  is  used  as  an  illuminant,  and  they  re- 
quire some  adjustment  at  first  to  secure  the  proper 
proportion  of  air.  Fig.  73  shows  the  Springfield 
laboratory  burner,  which  gives  a  very  hot,  blue  flame 
with  this  kind  of  gas,  and  it  may  also  be  used  with 
ordinary  gas.  The  milled  head  at  the  base  of  the  burner  is  used  to 
control  the  quantity  of  the  gas  passing  through,  whilst  by  revolving 
the  burner  itself  upon  the  thread  of 
the  screw  by  which  it  is  connected  Fi<>-  ''^■ 

with  the  base  the  quality  of  the  gas 
is  determined, — i.e.,  the  proper  pro- 
portion of  air  is  admitted. 

Gas  stoves  are  now  made  in  such 
variety  that  it  seems  difficult  to  make 
a  judicious  selection  for  general  phar- 
maceutical work  :  the  error  most  fre- 
quently made  is  in  the  choice  of  those 
which  are  intended  to  produce  only 

Fig.  74. 


Springfield  labora- 
tory burner. 


Economy  furnace. 


Water-heater. 


very  high  temperatures.    It  is  very  seldom  that  a  heat  of  great  intensity 
is  desired  in  pharmaceutical  operations.    The  chief  points  to  be  secured 
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in  a  good  gas  stove  are — 1,  a  smokeless  flame;  2,  a  strong,  firm,  inde- 
structible frame  that  will  easily  support  a  large  or  small  vessel  and  is 
not  easily  overturned  ;  3,  an  easy  and  quick  adjustment,  whereby  either 
a  strong,  well-sustained  heat  or  a  low,  diffused  heat  may  be  obtained. 
Prof.  Parrish  devised  a  pharmaceutical  stove  which  had  these  qualifica- 
tions, but  it  is  not  made  at  present.    Fig.  74  shows  the  gas  stove  known 


Fig 


Hot-water  geuerator. 

in  commerce  as  the  Economy  furnace.  It  is  made  by  the  American 
Meter  Company,  and  of  all  of  the  gas  stoves  that  have  been  used  by 
the  author,  this  is  the  one  which  is  in  every  way  most  suited  for  phar- 
maceutical operations.  It  has  a  broad,  low,  strong  base,  and  cannot 
be  easily  overturned,  and  a  double  ring  burner,  so  arranged  that  eitiier 
the  small  ring  or  both  the  small  and  large  rings  may  be  used.  As  it 
is  only  about  four  inches  high,  when  placed  upon  the  laboratory  counter 
a  vessel  which  is  upon  it  and  being  heated  is  not  elevated  so  that  it 
cannot  be  conveniently  stirred.  It  is  nine  inches  square,  and  its  con- 
sumption of  gas  when  both  rings  are  lighted  is  ten  feet  per  hour. 
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One  of  the  greatest  conveniences  that  a  pharmacist  can  have  at  a  dis- 
pensing counter,  where  a  large  supply  of  hot  water  cannot  he  had  from 
a  boiler,  is  the  water-heater  shown  in  Fig.  75.  If  hot  water  is  desired, 
the  pipe  at  the  top  is  connected  with  a  hydrant,  the  water  turned  on,  and 
the  gas-burner  lighted  below ;  in  a  few  seconds  warm  water,  and  in  a 
minute  or  two  hot  water,  will  run  from  the  lower  pipe.  Fig,  76  shows 
a  convenient  hot-water  generator,  well  adapted  for  furnishing  a  supply 
of  hot  water  in  pharmacies  which  have  not  access  to  the  water  back  of  a 
range,  but  can  use  gas.  It  is  shown  in  the  illustration  attached  to  an  ordi- 
nary circulating  boiler,  and  it  can  be  depended  upon  to  furnish  a  large 
quantity  of  warm  water.    It  is  made  by  the  American  Meter  Company. 

The  advantages  of  the  use  of  illuminating  gas  as  a  source  of  heat  may 
be  summed  up  as  follows :  1.  It  may  be  made  to  furnish  a  clean,  smoke- 
less flame.  2.  It  is  cheap  when  compared  with  alcohol  and  other  sources 
of  heat,  and  is  particularly  economical  in  large  cities.  3.  The  supply 
is  unremitting,  and  the  inconvenience  of  continually  supplying  fuel, 
which  is  always  present  in  other  forms  of  stoves,  is  not  experienced 
here.  4.  The  supply  is  under  almost  perfect  control,  and,  after  once 
regulating  the  flow  suitable  for  a  continuous  operation,  little  apprt^ 
hension  need  be  felt,  during  the  operator's  enforced  absence,  of  an 
mjurious  rise  or  fall  in  the  temperature. 

METHODS  OF  MEASURING  HEAT. 

To  measure  degrees  of  temperature  in  pharmaceutical  operations  ther- 
mometers are  used  exclusively.  A  thermometer  may  be  described  as 
an  instrument  consisting  of  a  glass  tube  having  a  capillary  bore,  with  a 
cylindrical  or  globular  bulb  blown  at  the  end,  the  bulb  and  a  part  of  the 
stem  containing  a  liquid  (usually  mercury),  and  the  tube  being  mounted 
upon  a  graduated  scale,  or  the  tube  itself  graduated,  in  order  to  measure 
the  degree  of  expansion  of  the  liquid  when  subjected  to  the  influence  of 
heat.  Unfortunately,  the  value  of  the  degrees  of  thermometers  in 
common  use  is  not  the  same,  there  being  no  less  than  three  arbitrary 
scales, — Centigrade,  Fahrenheit,  and  Reaumur,  the  latter  rarely  used. 

The  Centigrade,  or  Celsius's,  scale  is  best  adapted  for  scientific  work ; 
it  is  given  the  first  place  in  the  U.  S.  Pharmacopoeia,  1 890.  The  freezing- 
point  of  water  is  zero,  0°,  and  the  boiling-point  is  100°  ;  the  intervening 
space  is  divided  into  one  hundred  equal  parts  (see  Fig.  78). 

The  Fahrenheit  scale  is  much  the  most  largely  used  in  this  country  and 
Great  Britain,  and  until  the  1880  revision  of  the  U.S.  Pharmacopoeia 
it  was  used  exclusively  in  pharmacy.  The  Centigrade  degrees  in  the 
Pharmacopoeia  are  followed  by  those  of  Fahrenheit  enclosed  in  paren- 
theses, as  100°  C.  (212°  F.).  In  Fahrenheit's  thermometer  the  freezing- 
point  is  32°,  and  the  boiling-point  is  212°,  the  intervening  space  being 
divided  into  one  hundred  and  eighty  equal  parts  (see  Fig.  79).  In 
Reaumur's  thermometer  the  freezing-point  is  0°,  and  the  boiling- 
point  is  80°. 

In  Figs.  81,  82,  and  83  the  three  thermometers  are  shown  together  to 
facilitate  comparison  :  the  lowest  figures  indicate  the  freezing-points  of 
each,  the  highest  the  boiling-points. 
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Fig.  78. 


Rules. 

1.  To  convert  Centigrade  degrees  into  those  of  Fahrenheit,  multiply  by 
1.8  and  add  32. 

2.  To  convert  Fahrenheit  degrees  into  those  of  Centigrade,  subtract  32 
and  divide  by  1.8. 

Choice  of  Thermometers. — It  is  important  that  the  prac- 
tical pharmacist  should  possess  a  good  thermometer.    The  best 
form  is  one  in  which  the  graduations  are  made  on  the  surface 
of  the  tube.     The  diameter  of  the  instrument  should  be  the 
same  throughout  its  entire  length ;  this  permits  its  convenient 
use  through  perforated  corks  in  distillations  and  other  opera- 
tions where  it  is  necessary  to  observe  temperature, 
and  it  is  not  so  easily  broken  (see  Fig.  79).     The 
thickness  of  the  glass  of  the  bulb  is  not  a  matter  of 
indifference :  if  too  thick,  the  thermometer  will  not 
respond  quickly  to  changes  of  temperature,  whilst 
if  too  thin,  the  risk  of  fracture  is  very  great.    The 
bore  of  the  tube  should  be  flat  or  elliptical,  and 
perfectly  uniform  throughout.    The  absence  of  air 
in  the  tube  may  be  known  by  the  descent  of  the 
mercury  to  the  lowest  part  of  the  tube  when  the 
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thermometer  is  inverted.  A  strip  of  opaque,  white  enamelled  glass  behind 
the  bore  of  the  tube  is  of  great  assistance  in  reading  the  indication 
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quickly.  A  cheaper  thermometer,  which  will  answer  for  many  pur- 
poses, has  a  paper  scale  inside  of  a  glass  tube  (see  Fig.  80).  These 
should  not  be  used  for  temperatures  over  300°  F.,  as  in  time  the  paper 
becomes  charred.  It  is  a  good  practice  to  send  a  thermometer  to  be 
officially  tested,^  and  then  to  reserve  it  as  a  standard  for  correcting 
ordinary  instruments.  As  glass  usually  reaches  its  limit  of  contraction  in 
three  years,  such  a  thermometer  should  be  at  least  this  old  before  it  is  sent. 

Table  of  Melting-Points  of  Official  Substances. 

Acidum  Aceticum  Glaciale 15°  C.  =  59°  F. 

Oleum  Theobromatis 30°-33°  C.  =  86°-91.4°  F. 

Sodii  Carbonas 32.5°  C.  =  90.5°  F. 

Sodii  Sulphas 33°  C.  =  91.4°  F. 

Acidum  Carbolicum  (crystals) 35°  C.  =  95°  F. 

Ferri  Chloridum 35.5°  C.  =  96°  F. 

Adeps 38°-40°  C.  =  100.4°-104°  F. 

Adeps  Lanae  Hydrosus 40°  C.  ^  104°  F. 

Sodii  Phosphas      40°  C.  =  104°  F. 

Petrolatum  Molle 40°-45°  C.  =  104°-113°  F. 

Salol 42°-43°  C.  =  107.G°-109.4°  F. 

Menthol 43°  C.  =  109.4°  F. 

Phosphorus 44°  C.  =  111.2°  F. 

Petrolatum  Spissum 45°-51°  C.  =  113°-125°F. 

Cetaceum 50°  C.  =  122°  F. 

Sodii  Hyposulphis 50°  C.  =  122°  F. 

Thymol 50°-51°  C.  =  122°-123.8°  F. 

Quinina 57°  0.  =  134.6°  F. 

Chloral 58°  C.  =-  136.4°  F. 

Sodii  Acetas 60°  C.  =  140°  F. 

Cera  Flava 63°-64°  C.  =  145  4°-147,2°  F. 

Cera  Alba 65°  C.  =  149°  F. 

Acidum  Stearicum 69  2°  C.  =  156.6°  F. 

Potassii  et  Sodii  Tartras 74°  C.  =  165.2°  F. 

Camphora  Monobromata 76°  C.  =  168.8°  F. 

Hyoscyaminse  Hydrobromas 78°  C.  =  172.4°  F. 

Naphtalinum 80°  C.  =  176°  F. 

Quininaa  Valerianas 90°  C.  =  194°  F. 

Alumen 92°  C.  =  197.6°  F. 

Kesorcinum 100°-119°  C.  =  230°-246.2°  F. 

Physostigminae  Sulphas 105°  C.  =  221°  F. 

Atropina 108°  C.  =  226.4°  F. 

lodum 114°  C.  =  237.2°  F. 

lodoformum 115°  C.  =  239°  F. 

Sulphur  Lotum 115°  C.  =  239°  F. 

Sulphur  Prsecipitatum 115°  C.  =  239°  F. 

Sulphur  Sublimatum 115°  C.  =  239°  F. 

Zinci  Chloridum 115°  C.  =  239°  F. 

Terpini  Hydras      lir,°-117°  C.  =  240.8°-242.6°  F. 

Acidum  Benzoicum 121  4°  C.  =  250.5°  F. 

Naphtol 122°  C,  =  251.6°  F. 

Elastica 125°  C.  =  257°  F. 

Piperina 130°  C.  =  266°  F. 

Pyrogallol 131°  C.  =  267.8°  F. 

Acidum  Tartaricum 135°  C.  =  275°  F. 

Acidum  Citricum      135°-152°  C.  =  275°-305.6°  F. 

Sparteinaj  Sulphas 136°  C.  =  276.8°  F. 

Hyoscyaminaj  Sulphas 140°-160°  C.  =  284°-320°  F. 

Sodii  Arsenas 148°  C.  =  298.4°  F. 

Chrysarobinum 151°  C.  =  303.8°  F. 

1  ThermometerB  are  examined,  and  certificates  are  issued  showing  the  corrections,  by  Win- 
chester Observatory  of  Yale  College,  New  Haven,  Conn. 
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Quininse  Hydrobromas 152°-200°  C.     =  305.6°-392°  F. 

Codeina 165°  C.  =  311°  F. 

Acidum  Salicylicuin 157°  C.  =  314.6°  F. 

Hyoscinse  Hydrobromas 160°  C.  =  320°  F. 

Ainmonii  Nitias 165°-166°  C.     =  329°-330.8°  F. 

Santoninum 170°  C.  =  338°  F. 

Hydrastininae  Hydrochloras  (melting  partially) .  173°  C.  =  343.4°  F. 

Camphora 175°  C.  =  347°  F. 

Veratrina 175°  C.  =  347°  F. 

Physostigminse  Salicylas 179°  C.  =  354.2°  F. 

Atropinie  Sulphas 187°  C.  =  369°  F. 

Quinina3  Hydrochloras 190°  C.  =  374°  F. 

Acidum  Chromicum 192°  C.  =  377.6°  F. 

Cocaina 193°  C.  =  379.4°  F. 

PilocarpinsB  Hydrochloras 197°  C.  =  386.6°  F. 

Salicinum 198°  C.  =  388.4°  F. 

Alumini  Sulphas 200°  C.  =  392°  F. 

Argenti  Nitras 200°  C.  =  392°  F. 

Picrotoxinum 200°  C.  =  392°  F. 

Plumbi  Acetas 200°  C.  =  392°  F. 

Strychninifi  Sulphas 200°  C.  =  392°  F. 

Elaterinum 209°  C.  =  408.2°  F. 

CinchoninEe  Sulphas 215°  C.  =  419°  F. 

Acidum  Gallicum 222°  C.  =  431.6°  F. 

Caffeina 229°  C.  =  444.2°  F. 

Potassii  Chloras 234°  C.  =  453.2°  F. 

Hydrargyri  lodidum  Kubrum 238°  C.  =  460.4°  F. 

Cinchonina 240°  C.  =  464°  F. 

Morphina 254°  C.  =  489.2°  F. 

Morphinse  Sulphas 255°  C.  =  491°  F. 

Hydrargyri  Chloridum  Corrosivum 265°  C.  =  509°  F. 

Strychnina      268°  C.  =  514.4°  F. 

Potassii  Acetas 292°  C.  =  557.6°  F. 

Sodii  Nitras 312°  C.  =  593.6°  F. 

Potassii  Nitras 353°  C.  =  667.4°  F. 

Zinci  Bromidum 394°  C.  =  741.2°  F. 

Argenti  lodidum 400°  C.  =  752°  F. 

Zincum 412°-4]5°  C.     =  773.6°-779°  F. 

Zinci  lodidum 446°  C.  =  834.8°  F. 

Soda 525°  C.  =  977°  F. 

Potassa 530°  C.  =  986°  F. 

Calcii  Bromidum 680°  C.  =  1256°  F. 

Potassii  Bromidum 700°  C.  =  1290°  F. 


QUESTIONS  ON  CHAPTER  11. 

OPERATIONS    REQUIRING   THE    USB    OP    HEAT. 

According  to  the  dynamical  theory,  how  is  heat  produced  ? 
What  solids  are  commonly  used  as  fuels  in  developing  heat  ? 
What  is  the  objection  to  using  wood  as  a  source  of  heat  in  pharmaceutical 
operations  ? 

Is  charcoal  more  or  less  convenient,  and  why? 

What  advantage  has  anthracite  coal  ? 

What  is  the  objection  to  bituminous  coal  ? 

How  is  water  heated  in  an  ordinary  range? 

What  liquids  are  used  for  heating  purposes  in  pharmaceutical  operations  ? 

What  objection  is  there  to  the  use  of  alcohol  ? 

What  is  the  arrangement  of  the  so-called  Russian  blast-lamp? 

How  may  benzin  or  gasolin  be  burned  without  danger  from  explosion  ? 

Is  kerosene  or  coal  oil  safer  than  gasolin  ?     If  so,  why  ? 
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Does  coal  oil  require  a  wick  to  burn  satisfactorily  ? 

What  is  the  disadvantage  of  using  a  wick  ? 

Of  what  does  ordinary  illuminating  gas  consist?     How  is  it  produced? 

What  valuable  liquid  and  solid  by-products  are  obtained  in  process  of  manu- 
facture ? 

Give  an  explanation  of  the  three  zones  that  are  apparent  in  an  ordinary  gas- 
flame. 

How  may  ordinary  gas  be  burned  so  as  to  become  a  source  of  heat  rather 
than  of  light? 

What  is  a  Bunsen  burner  ? 

What  is  the  objection  to  the  ordinary  Bunsen  burner? 

How  may  this  be  obviated? 

How  does  the  length  of  the  perpendicular  tube  affect  the  smokeless  character 
of  the  flame  ? 

Describe  Fletcher's  radial  burner. 

What  are  the  chief  points  to  be  secured  in  a  good  gas  stove? 

Describe  the  Economy  furnace. 

What  are  the  chief  advantages  in  this  stove? 

What  are  the  advantages  of  the  use  of  illuminating  gas  as  a  source  of  heat  ? 

In  pharmaceutical  operations,  how  are  degrees  of  temperature  measured  ? 

What  is  a  thermometer? 

What  three  scales  of  degrees  of  heat  for  thermometers  are  used  ? 

Which  is  most  largely  used  in  this  country? 

Which  is  used  in  the  U.  S.  Pharmacopoeia? 

What  are  the  freezing-  and  boiling-points  of  Fahrenheit's  scale? 

How  is  the  intervening  space  divided? 

What  are  the  freezing-  and  boiling-points  of  the  Centigrade  scale? 

How  is  the  intervening  space  divided  ? 

What  are  the  freezing-  and  boiling-points  of  Reaumur's  scale  ? 

How  is  the  intervening  space  divided  ? 

How  may  Centigrade  degrees  be  converted  into  those  of  Fahrenheit  above  32  ? 

How  may  Fahrenheit  degrees  above  32  be  converted  into  Centigrade  degrees? 

What  are  the  essential  points  of  a  good  thermometer  ? 


Convert  —  13.72°  C.  into  F. 

Convert 

—  27.4°  F.  into  C. 

—  13.72 
1.8 

—  27.4 

—  32 

10976 
1372 

1.8)— 59.4  (—33 
54 

—  24.696 
+  32 

8.696 

54 
54 

Convert  —  5°  C.  into  F 

Convert 

—  2.2°  F.  into  C. 

—  6 
1.8 

—  2.2 
—  32 

—  9.0 
+  32 
23. 

1.8)— 34.2  (—19 
18 
162 
162 

Convert  78°  C.  into  F. 

Convert  62°  F.  into  C. 

78 
1.8 

62 
32 

624 

78 
140.4 

32 
172.4 

1.8  )  30  (  16.66 

18 

120 

108 

12 

CHAPTER  III. 
USES   OP   HEAT. 

The  consideration  of  the  uses  of  heat  in  pharmacy  will  follow  natu- 
rally the  preceding  chapter  upon  its  generation  and  measurement,  and 
the  subject  may  be  properly  treated  of  under  two  classes, — viz. :  1,  those 
operations  in  which  comparatively  high  temperatures  are  required,  and, 
2,  those  which  require  moderate  or  low  temperatures.  It  will  be  readily 
noticed  that  the  latter  class  will  embrace  nearly  all  of  the  more  important 
pharmaceutical  operations  in  which  heat  is  employed. 

Operations  in  which  comparatively  High  Temperatures  are 
required. — In  this  class  of  operations  must  be  placed  some  which 
seem  to  be  in  danger  of  becoming  lost  arts  through  the  growth  of 
special  methods,  which  are  now  conducted  on  a  large  scale  by  manufac- 
turers, who  supply  the  products  of  their  skill  so  cheaply  that  the  home- 
made apparatus  is  often  produced  at  a  pecuniary  loss.  It  will,  never- 
theless, be  found  useful  to  refer  briefly  to  these  operations,  for  a  certain 
amount  of  knowledge  will  frequently  be  of  service  to  the  practical 
worker  in  emergencies  and  on  special  occasions. 

The  Use  of  the  Blow-Pipe. — A  blow-pipe  in  its  simplest  form  is  a 
metallic  tube,  usually  of  brass  or  copper,  slightly  conical,  gradually 
tapering  to  a  minute  orifice,  the  narrowest  portion  being  curved  so  that 
the  axis  of  the  orifice  is  at  right  angles  to  that  of  the  principal  portion 
of  the  tube.  It  is  used  by  placing  the  widest  end  in  the  mouth,  and 
inserting  the  other  end  into  the  edge  of  the  flame,  and  forcing  a  current 
of  air  through  the  tube,  with  the  effect  of  increasing  the  intensity  of 
the  flame  by  converting  it  into  a  miniature  blast.  Some  skill  and  practice 
are  required  to  produce  an  unremitting  current  of  air,  and  this  is  effected 
by  keeping  the  muscles  of  the  cheeks  distended  and  constantly  supply- 
ing air  from  the  lungs  as  it  is  needed.  When  the  blow-pipe  is  used 
with  a  luminous  flame,  the  interior  of  the  flame,  owing  to  the  carbon  not 
being  wholly  oxidized,  has  the  power  of  deoxidizing  or  reducing  oxides, 
whilst  the  outer  flame  has  opposite  or  oxidizing  properties :  a  piece  of 
lead  glass  tube  held  in  the  inner  flame  will  be  blackened  through  the 
reduction  of  the  lead  oxide  to  the  metallic  state ;  if  this  stain  is  held  in  the 
outer  flame  the  metal  is  reoxidized,  dissolves  in  the  glass,  and  the  glass 
again  becomes  transparent.  The  blow-pipe  is  useful  in  pharmacy  in 
working  and  bending  glass,  in  testing  fusible  chemical  substances,  in 
soldering  apparatus,  etc.  The  various  forms  of  blow-pipes  in  common 
use  are  shown  in  Figs.  86  to  91. 

The  Fletcher's  gas  blow-pipe,  shown  in  Fig.  92,  furnishes  an  excellent 
and  very  powerful  blast  which  is  capable  of  delicate  adjustment.     It 
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has  a  universal  ball-and-socket  joint,  which  enables  it  to  be  used  in  any 
position.  The  very  convenient  foot-bellows,  shown  in  Fig.  93,  may  be 
used  in  connection  with  it  for  producing  the  blast.     The  sides  of  this 


Fig.  86.     Fig.  87. 


Fig.  91. 


Plain  Bulb, 

blow-pipe. 


Black's. 


Berzelius's.    Plattner's.        Plattner's 
(dissected). 


bellows  are  of  stout  leather,  and  the  reservoir  of  air  beneath  is  obtained 
by  stretching  and  fastening  a  circular  piece  of  thin  rubber  cloth  over  the 

lower  orifice  and  preventing  too  great  expan- 
^i<*-  92.  sion  and  rupture  by  enclosing  it  in  a  net : 

this  form,  with  the  reservoir  below,  is  prefer- 
able to  that  formerly  in  use,  which  had  the 
rubber  cloth  above ;  the  advantages  j^re 
greater  protection  against  injury  from  fallLag 

Fig.  93. 


Gas  blow-pipe. 


Foot-bellows. 


articles,  and  less  obstruction  to  the  valves  through  sucking  in  dust  from 
the  floor. 

OruGible  Operations. — A  crucible  is  a  cup-shaped  vessel  made  of 
platinum,  silver,  black  lead,  iron,  porcelain,  wedgwood-ware,  or  clay, 
and  intended  to  withstand  a  very  powerful  heat.  It  is  used  for  fusing 
metals  or  heating  metallic  oxides  or  organic  substances,  and  is  very 
useful  in  chemical  analysis.  The  Hessian  crucible  (see  Fig.  94)  is 
the  cheapest :  it  is  inifitted  for  delicate  operations,  for,  although  capa- 
ble of  withstanding  great  heat,  its  porous  character  permits  the  ready 
absorption  of  many  substances.     The  black-lead  crucible  is  more  expcn- 
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sive :  it  is  less  porous,  is  infusible,  and  has  the  great  merit  of  bearing 
great  changes  in  temperature  without  risk  of  fracture.  Porcelain  or 
wedgwood  crucibles  are  fragile,  and  have  to  be  very  gradually  cooled 
to  prevent  breakage.  Fletcher's  gas  crucible  furnace  (see  Fig.  95)  is 
very  useful  in  this  connection.    Of  the  metals  used  in  making  crucibles, 

Fig.  95. 


Fig.  94. 


Fig.  96. 


Hessian  crucible. 


Crucible  furnace. 


Platinum  cruciWu 


platinum  is  superior  to  any :  its  well-known  power  of  resisting  fusion, 
its  cleanliness,  and  its  non-liability  to  be  acted  upon  by  most  chemical 
substances  render  it  invaluable  to  the  chemist,  notwithstanding  its 
costliness  (see  Fig.  96). 

The  following  processes  require  the  application  of  high  heat : 

1.  Ignition,  in  the  sense  in  which  it  is  used  in  the  Pharmacopoeia  and 
by  chemists  generally,  is  the  process  of  strongly  heating  solid  or  semi- 
solid substances,  the  residue  left  at  the  conclusion  of  the  process  being 
the  object  sought.  The  U.S.  1890  quantitative  tests  for  potassium 
bitartrate,  sodium  benzoate,  and  purified  antimony  sulphide  afford 
examples  of  the  use  of  this  process. 

2.  Fusion  is  the  process  of  liquefying  solid  bodies  by  the  application 
of  heat  without  the  use  of  a  solvent :  the  melting  of  wax,  and  the  prepa- 
ration of  moulded  silver  nitrate,  are  familiar  examples  of  this  process. 

3.  Calcination  is  the  process  of  separating  volatile  substances  from 
fixed  inorganic  matter  by  the  application  of  lieat  without  fusion  :  its 
principal  application  in  pharmacy  is  in  the  expulsion  of  water  and 
carbonic  acid  from  carbonates,  as  shown  in  the  processes  for  making 
magnesia,  lime,  etc. 

4.  Deflagration  is  the  process  of  heating  one  inorganic  substance  with 
another  capable  of  yielding  oxygen  (usually  a  nitrate  or  a  chlorate) ; 
decomposition  ensues,  accompanied  by  a  violent,  noisy,  or  sudden  com- 
bustion. Deflagration  is  used  in  making  some  of  the  salts  of  antimony 
and  arsenic,  and  in  some  qualitative  anal}i:ical  examinations. 

5.  Carbonization  is  the  process  of  heating  organic  substances  without 
exposure  to  air  until  the  volatile  products  are  driven  off,  and  the  residue 
assumes  the  black  color  characteristic  of  free  carbon  or  charcoal.  The 
manufacture  of  bone-black  and  wood  charcoal  affords  good  illustrations. 
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6.  Torrefaotion  (known  also  as  roasting)  is  the  process  whereby 
organic  substances  have  some  of  their  constituents  modified  by  the 
application  of  a  degree  of  heat  somewhat  less  than  that  necessary  to 
carbonize  them.  The  most  familiar  example  of  this  process  is  the 
roasting  of  coffee.  Rhubarb  in  coarse,  dry  powder,  when  subjected  to 
this  process,  loses  its  cathartic  properties,  but  retains  its  astringent  quali- 
ties, and  is  known  as  Torrefied  Rhubarb. 

7.  Incineration  is  the  process  of  heating  strongly,  organic  substances 
with  access  of  air  until  all  the  carbon  is  consumed,  the  ashes  which 
remain  being  the  object  sought.  The  process  is  frequently  used  in 
analysis  to  determine  the  amount  of  fixed  matter  in  an  organic  substance. 

8.  Sublimation  is  the  process  of  separating  a  volatile  solid  substance 
from  one  which  is  not  volatile  by  the  application  of  heat.  A  special 
chapter  on  this  subject  will  be  found  in  the  succeeding  pages. 

OPERATIONS  REQUIEING  HEAT  IN  WHICH   LOWER  TEMPERA- 
TURES  ARE   USED. 

In  this  class  of  operations  will  be  found  the  most  important  of  those 
requiring  the  application  of  heat ;  almost  all  medicinal  substances  have 
their  properties  altered  by  the  action  of  heat,  and  many  cases  are  met 
with  where  it  is  necessary  to  moderate  carefully  the  heat  in  order  to 
prevent  the  decomposition  or  destruction  of  the  active  agent ;  for  the 
purpose  of  controlling  heat  various  baths  are  used,  as  the  sand-bath,  oil- 
bath,  solution-bath,  steam-bath,  water-bath,  etc. 

The  sand-bath  is  usually  an  iron  vessel  of  hemispherical  or  other  con- 
venient shape,  containing  dry,  clean  sand  (see  Fig.  97) ;  the  vessel  to  be 
heated  is  embedded  in  the  sand,  and  the  bath  is  then  heated  to  the  required 
degree.     The  object  of  this  form  of  bath  is  to  equalize 
the  temperature,  and  to  prevent  a  too  sudden  rise  or 
fall  of  heat  whereby  unequal  expansion  or  contraction 
might  cause  fracture  to  a  glass  or  porcelain  vessel  being 
heated.     Iron-wire  clippings  have  sometimes  been  sub- 
stituted for  sand,  with  doubtful  advantage,  however. 

The  practical   error  usually  made  by  inexperienced 
operators  in  the  use  of  the  sand-bath  is  in  permitting         gand-bath 
too  large  a  body  of  sand  to  rest  between  the  bottom  of 
the  vessel  to  be  heated  and  the  flame;  this  results  in  an  unnecessary 
waste  of  heat. 

The  oil-bath  is  designed  to  furnish  a  regulated  temperature  below 
260°  C.  (500°  F.).  A  fixed  oil  is  the  medium  usually  employed  for 
communicating  the  heat,  but  one  of  the  best  substitutes  for  oil  is 
petrolatum.  Most  fixed  oils,  when  heated  above  177°  C.  (350°  F.), 
evolve  disagreeable  fumes. 

In  fractional  distillation  on  a  large  scale,  oil-baths  are  often  used  to 
control  temperature,  and  the  fumes  arising  from  the  heated  oil  are  carried 
off  by  a  pipe  to  the  chimney. 

The  glycerin-bath, — In  order  to  avoid  the  disagreeable  odors  arising 
from  hot  oil,  glycerin  is  sometimes  substituted.  Acrolein,  an  acrid, 
volatile  product,  however,  is  produced  if  glycerin  is  heated  nearly  to 
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boiling.     A  temperature  of  250°  C.  (482°  F.)  can  be  maintained  in  a 
glycerin-bath  without  much  inconvenience. 

Salt-water  baths  are  sometimes  used  in  special  operations ;  their  prin- 
ciple of  action  depends  on  the  fact  that  the  boiling-point  of  a  liquid  is 
raised  in  proportion  to  the  quantity  of  fixed  salt  dissolved  in  it.  Water, 
as  is  well  known,  boils  at  100°  C.  (212°  F.),  but  if  common  salt  is 
dissolved  in  water  until  it  ceases  to  take  up  any  more,  and  a  saturated 
solution  is  produced,  it  is  found  that  this  solution  does  not  boil  until 
the  temperature  of  108.4°  C.  (227.1°  F.)  is  reached.  The  following 
table  shows  the  boiling-point  of  certain  saturated  solutions  as  deter- 
mined by  Legrand  and  others : 

Table  of  Boiling-Points  of  Saturated  Solutions  of  various  Salts. 


Salt. 

Boiling-Point. 

Salt. 

Boiling-Point. 

0. 

F. 

C. 

r. 

Sodium  Chloride 

108.4° 

227.1° 

Sodium  Acetate 

124.4° 

266° 

Ammonium  Chloride  .    .    . 

114.2° 

237.6° 

Potassium  Carbonate  .    .    . 

135° 

275° 

Potassium  Tartrate      ... 

114.7° 

238.5° 

Calcium  Nitrate 

151° 

303.8° 

Potassium  Nitrate   .... 

115.9° 

240.2° 

Potassium  Acetate  .... 

169° 

336.2» 

Sodium  Nitrate 

121° 

249.8° 

Calcium  Chloride     .... 

179° 

354.2° 

Fig.  98. 


The  water-hath  is  one  of  the  most  useful  of  all  the  forms  of  phar- 
maceutical apparatus  for  regulating  temperature,  and  the  frequency 
with  which  it  is  directed  to  be  used  in  works  of  authority  indicates  its 
importance  as  a  necessary  implement  in  the  equipment  of  every  phar- 
maceutical laboratory.  Almost  all  the  water-baths  used  by  phar- 
macists are  extemporized,  and  these  are  generally  crude  and  incon- 
venient; two   dishes   usually  suffice,  one  of  them   somewhat   larger 

in  diameter  than  the 
other.  Water  is  poured 
into  the  larger  dish,  and 
the  other  dish,  contain- 
ing the  liquid  to  be 
heated,  is  placed  in  the 
water  and  the  heat  ap- 
plied ;  the  room  is  soon 
tilled  with  the  escaping 
steam,  and  in  winter 
the  condensation  of  the 
moisture  upon  the  win- 
dows is  alone  a  sufficient 
inconvenience  to  render 
it  undesirable.  Fig.  98 
shows  a  tinned  copper 
water  -  bath  in  which 
this  annoyance  is  overcome.  The  water-level  has  at  its  lowest  point  a 
piece  of  block-tin  tube  soldered  in ;  this  extends  half-way  up  the  glass 
tube  in  the  inside,  whilst  a  perforated  cork  at  the  upper  end  of  the  glass 
tube  permits  the  insertion  of  another  piece  of  block-tin  tube ;  the  upper 


Water-bath. 
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tube  connects  with  the  cold-water  faucet  and  terminates  in  the  smoke- 
flue  or  with  the  outside  air ;  the  vapor  arising  from  the  boiling  water 
either  passes  off  into  the  chimney,  as  shown  by  the  arrow,  or  is  con- 
densed, the  loss  being  supplied  by  a  small  stream  of  water  from  the 
cold-water  faucet,  shown  by  the  arrow  pointing  downward ;  the  lower 
block-tin  tube  acts  as  an  overflow,  the  excess  of  water  being  carried  off 
by  a  rubber  tube  into  the  sink ;  all  possibility  of  the  water-bath  "  boiling 
dry"  is  thus  obviated.  Vapors  from  the  liquid  in  the  water-bath  may 
be  carried  off  by  a  hood  (see  Fig.  129).  A  simple  water-bath  may  be 
made  by  encasing  a  tinned-copper  round-bottomed  dish  in  one  of  larger 
diameter  having  a  flat  bottom.  Water  is  poured  in  through  a  tubulure 
in  the  top,  and  it  is  replenished  as  required.  Fig.  99  shows  a  similar 
water-bath,  a  porcelain  evaporating  dish  taking  the  place  of  the  copper 

one.  It  is  useful  where  a 
Fig.  99.  metallic  dish  would  be  acted 

on  by  the  substance  to  be 


Fig.  100. 


Water-b.ath  (porcelain  dish). 


Water-bath  (copper  ring). 


heated.  A  water-bath  intended  for  the  smaller  operations  of  analytical 
chemistry  is  shown  in  Fig.  100.  The  different  sizes  of  the  rings  render 
it  convenient  for  vessels  of  various  shapes  and  sizes.  It  will  be  neces- 
sary to  allude  frequently  hereafter  to  the  uses  and  modifications  of  the 
water-bath. 


THE   USE   OF  STEAM  IN  PHAKMACEUTICAL  OPEKATIONS, 

The  scope  of  this  work  will  not  permit  of  any  extended  consideration 
of  the  use  of  steam  in  technical  pharmacy,  yet  it  is  of  vital  interest  to 
be  acquainted  not  only  with  the  theories  underlying  its  employment,  but 
also  with  the  apparatus  used  in  its  practical  application. 

When  water  is  heated  to  the  boiling-point  and  steam  is  produced,  a 
certain  amount  of  heat  is  absorbed  (or  apparently  lost) :  this  has  been 
termed  latent  heat  When  steam  comes  in  contact  with  surfaces  having" 
less  heat  than  itself,  it  is  condensed,  water  is  produced,  and  the  latent  heat 
becomes  sensible  (or  reappears),  thus  proving  the  well-established  physical 
law  that  when  a  liquid  assumes  the  gaseous  state,  a  certain  fixed  and 
definite  amount  of  heat  disappears ;  and,  conversely,  when  a  gas  or  vapor 
becomes  a  liquid,  heat  to  a  corresponding  extent  is  evolved.  Watts  has 
illustrated  this  as  follows :  "  When  water  at  0°  C.  is  mixed  with  an 
equal  weight  of  water  at  100°  C,  the  whole  is  found  to  have  the  mean  of 
the  two  temperatures,  or  50°  C.  On  the  other  hand,  1  part  by  weight 
of  steam  at  100°  C,  when  condensed  in  cold  water,  is  found  to  be  capable 
of  raising  5.4  parts  of  the  latter  from  the  freezing-point  to  the  boiling- 
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point,  or  through  a  range  of  100°  C.  Now,  100  X  5.4  =  540;  that  is  to 
say,  steam  at  100°  C.  in  becoming  water  at  100°  C.  parts  with  enough 
heat  to  raise  a  weight  of  water  equal  to  its  own  (if  it  were  possible) 
540°  of  the  Centigrade  thermometer,  or  540  times  its  own  weight  of 
water  one  degree  of  the  same,"  When  water  passes  into  steam  the 
same  quantity  of  sensible  heat  becomes  latent.  A  consideration  of  these 
facts  in  physics  leads  to  the  practical  application  of  steam  as  a  trans- 
mitter of  heat,  whereby  heat  from  any  source  may  be  absorbed  by  steam 
and  carried  through  suitable  pipes  to  the  vessel  designed  to  be  heated. 
If  this  vessel  is  filled  with  a  cold  liquid,  the  latent  heat  of  the  steam 
is  rapidly  communicated  to  the  liquid,  the  steam  is  condensed,  and  the 
result  is  this  most  convenient  and  economical  method  of  producing  a 
temperature  which  is  capable  of  being  regulated  with  great  exactness. 

Steam-baths  may  be  divided  into  two  classes :  1,  those  in  which  steam 
is  used  without  pressure;  and,  2,  those  in  which  steam  is  used  under 
pressure. 

1.  The  use  of  Steam  without  Pressure. — In  many  cases  open  steam, 
as  it  is  termed,  is  used  (see  Fig.  101).  The  pipe  which  conveys  the  steam 
from  the  boiler  is  conducted  to  the  bottom  of  a  hemispherical  kettle, 
and  the  liquid  to  be  heated  is  poured  into  a  dish  of  larger  diameter,  which 
is  placed  upon  the  top ;  the  steam  is  turned  on,  and  as  it  condenses  is 
carried  off  by  the  drip-pipe.  A  temperature  of  about  100°  C.  (2X2°  F.) 
can  usually  be  maintained  by  this  method. 

Sometimes  the  steam-pipe  is  conducted  directly  from  the  top  into  the 
liquid  to  be  heated.  A  steam-distributor,  as  shown  in  Fig.  102,  may 
be  used  at  the  end  of  the  pipe  near  the  bottom  of  the  kettle ;  it  is  made 
by  screwing  a  cross  upon  the  end  of  the  pipe,  and  an  elbow  to  each  arm 


Fig.  101. 


Fig.  102. 


Open  stenm-bath. 


Steam-distributor. 


of  the  cross ;  the  steam  issues  usually  with  some  force  from  each  elbow 
and  effectually  stirs  up  the  liquid,  and  rapidly  produces  a  uniform  tem- 
perature in  it.  The  principal  disadvantages  about  using  steam  in  this 
way  are  the  noise  at  first  produced  by  the  contact  of  the  hot  steam  witJi 
the  cold  liquid,  and  the  increase  in  bulk  of  the  liquid  through  the  con- 
densation of  the  steam. 

2.  The  iise  of  Steam  under  Pressure. — This  is  by  far  the  most  con- 
venient method  of  using  steam  practically  as  a  means  of  transmitting 
heat.  It  has  been  stated  that  steam  produced  in  open  and  unconfined 
vessels,  with  the  ordinary  pressure  of  the  atmosphere,  has  the  temper- 
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ature  of  100°  C.  (212°  F.).  If  water  is  heated  continuously  in  a  boiler 
capable  of  withstanding  pressure,  the  water  is  prevented  from  boiling  by 
the  pressure  of  its  own  vapor,  and  the  temperature  of  the  steam  rises  in 
proportion  as  the  pressure  increases.  It  is  usually  stated  that  the  press- 
ure of  the  atmosphere  is  14.7  pounds  to  the  square  inch.  The  following 
table  shows  the  increase  in  temperature  of  steam  when  the  pressure 
exceeds  that  of  the  atmosphere.  Of  course  the  opposite  effect  is  produced 
when  the  pressure  is  removed,  and  the  water  boils  below  the  temperature 
of  100°  C.  (212°  F.).     (See  vacuum  apparatus.) 

Table  of  the  Temperatures  of  Superheated  Steam. 


FBESSnRE. 

Temperature  of 
Steam. 

Pressure. 

Temperature  of 
Steam. 

Pounds  per 
Square  Inch. 

14.7 

17       

C. 

100° 

104.2° 

108.8° 

113° 

115.6° 

121.3° 

126.2° 

130.7° 

134.6° 

138.3° 

F. 

212° 

219.6° 

228° 

235.5° 

240.1° 

250.4° 

259.3° 

267.3° 

274.4° 

281° 

Pounds  per 
Square  Inch. 

55 

60 

65 

70 

75 

80 

85 

90 

95 

100 

C. 

141.6° 

144.7° 

147.7° 

150.5° 

153» 

155.5° 

157.8° 

160° 

162.2° 

164.4° 

F. 

287.1° 
292.7° 

20       

298° 

23       

302.9° 

25       

307.5° 

30       

312° 

35       

316.1° 

40       

320.2° 

46       

324.1° 

60       

327.9° 

The  principle  of  the  use  of  steam  under  pressure  is  shown  in  the 
apparatus  (see  Fig.  103).  It  was  designed  by  the  author  in  1872  to 
illustrate  the  subject  practically  upon  the  lecture-table.  A  cylindrical 
copper  boiler,  A,  supported  by  a  stout  iron  stand,  is  heated  by  a  row  of  six 


Fig.  103. 


Use  of  steam  under  pressure. 


Bunsen  burners ;  water  is  forced  into  the  boiler  from  the  hydrant  through 
a  rubber  hose  attached  to  the  pipe  connected  with  the  check-valve,  H. 
The  steam  passes  into  the  jacketed  kettle,  B,  and  is  controlled  by  the 
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steam-valve,  E,  the  exhaust  steam  and  condensed  water  passing  through 
the  pipe  controlled  by  the  valve  F. 

An  upright  tubular  steam  boiler,  suited  to  operations  in  the  phar- 
maceutical laboratory,  and  a  sectional  view  of  the  same,  are  shown  in 
Figs.  104  and  105. 

Prof.  Patch  has  contrived  a  very  convenient  upright  tubular  steel 
boiler,  shown  in  Fig.  106.  It  is  covered  with  asbestos  composition,  which 
acts  as  a  non-conductor  of  heat,  and  the  source  of  heat  is  a  large  coal-oil 

Fig.  104. 


Fig.  105. 


steam  boiler. 


Steam  boiler  (sectional  view). 


Stove ;  a  conical  coil  of  pipe  serves  to  support  a  funnel  when  hot  filtra- 
tion is  needed,  whilst  a  safety-valve  and  steam-gauge  assure  safety.  It 
is,  of  course,  intended  only  for  the  laboratory  of  a  retail  druggist. 

The  usual  form  of  steam  kettle  is  shown  in  Fig.  107.  A  copper  pan, 
tinned  inside,  having  flaring  sides  to  facilitate  evaporation,  is  securely 
connected  about  midway  from  the  bottom  with  another  copper  pan,  both 
being  riveted  together.  An  opening  for  the  steam-pipe  is  made  in  the 
jacketed  side  to  admit  steam,  and  at  the  lowest  point  of  the  bottom 
another  pipe  is  attached  to  carry  oif  the  water  which  is  produced  by  the 
condensation  of  the  steam.  The  upper  edge  of  the  kettle  is  protected 
by  a  flat  brass  ring,  which  is  soldered  and  riveted  to  it,  and  which  also 
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Fig.  106. 


serves  to  support  the  still-top  when  the  steam  kettle  is  used  for  distilla- 
tions. (See  chapter  on  distillation.)  Care  should  be  exercised  to  have 
the  bottom  of  the  kettle  made 
of  copper  heavy  enough  to 
resist  the  greatest  amount  of 
steam-pressure  that  will  be 
likely  to  be  used  on  it,  as  in- 
stances have  been  known  of 
collapse  when  this  was  neg- 
lected. In  using  the  steam 
kettle,  the  liquid  that  is  to 
be  heated  is  run  into  it  by  a 
syphon  or  other  means ;  the 
drip-  or  exhaust-cock  below 
is  opened  partially,  and  the 
steam  slowly  turned  on. 
The  habit  of  opening  steam- 
valves  cautiously  is  one  that 
should  be  sedulously  cul- 
tivated, as  accidents  and 
strains  to  steam  apparatus 
often  arise  from  the  sudden 
shocks  due  to  want  of  care 
in  this  respect.  While  the 
liquid  is  becoming  heated, 
the  condensed  water  should 
be  allowed  to  escape  freely, 
and  when  the  proper  temper- 
ature is  reached,  the  steam- 
valve  should  be  carefully  ad- 
justed and  the  exhaust- valve 
turned  so  that,  whilst  all,  the  condensed  water  may  escape,  no  steam  shall 
Fig.  107.  Fig.  108. 


Patch's  steam  boiler. 


Steam  kettle. 


Enamelled  steam  kettle. 


be  allowed  to  go  to  waste  by  its  being  opened  too  widely.     One  of  the 
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greatest  objections  to  the  use  of  tinned-copper  kettles  is  that  the  coating 
of  tin  soon  wears  off,  and  contamination  of  the  extract  or  liquid  with 
copper  is  almost  sure  to  result.  The  enamelled  cast-iron  kettle  made 
by  Barrows,  Savery  &  Co.,  of  Philadelphia,  shown  in  Fig.  108,  is  to  be 
preferred  on  this  account,  although  the  injurious  cracking  of  the  enamel 
from  overheating  and  the  resulting  exposure  of  the  liquid  to  the  iron 
surface  beneath  is  an  objection.    It  is  proper  to  state  that  with  care  the 

Fig.  109. 


steam  coil. 


Fig.  112. 


enamel  may  often  be  retained  for  years  in  perfect  condition.  Jacketed 
iron  tanks  lined  with  sheet  block-tin  are  very  useful  and  durable,  but 
their  costliness  is  apt  to  prevent  their  extended  use. 

Pressure  steam  is  frequently  passed  through  coils  of  iron,  block-tin, 
or  lead  which  have  been  immersed  in  the  liquid  to  be  heated.  Fig.  109 
shows  the  usual  form.  It  will  be  found  very  useful  to  the  practical 
worker  to  use  block-tin  pipe.  Steam-valves  may  be  sol- 
dered to  both  ends  of  the  pipe,  and  on  account  of  the 
flexibility  of  the  pipe  it  may  be  readily  adjusted  and  coiled 
to  suit  available  space,  whilst  the  absence  of  danger  from 
contamination  when  used  for  heating  most 
medicinal  liquids  is  an  advantage  which 
should    not    be   overlooked.     Steam,   when 

Fig.  111. 


Vj^y  V^  vVJ^ 

Zigzag  steam  coil. 


Fig.  110. 


/r^ 


^ 


ff 


Upright  steam  coil. 


Hurizontal  steam  coil. 


passed  through  coils  of  various  shapes,  zigzag  pipes,  etc.,  is  also  largely 
used  in  heating  liquids  in  special  operations,  in  drying  drugs,  chemicals, 
etc.  Figs.  110,  111,  and  112  illustrate  these  forms.  (See  also  chapter 
on  desiccation.) 
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QUESTIONS  ON  CHAPTER  III. 

USES    OP    HEAT. 

What  is  a  blow-pipe,  and  how  is  it  used  ? 

What  is  it  used  for  ? 

How  is  Fletcher's  gas  blow-pipe  arranged  ? 

What  is  the  construction  of  a  foot-bellows  ? 

What  is  a  crucible,  and  what  is  its  use  ? 

Of  what  materials  are  crucibles  made  ? 

What  sort  will  bear  great  heat  without  danger  of  breaking? 

What  is  the  best  metal  from  which  to  make  crucibles,  and  why? 

What  processes  require  the  application  of  high  heat? 

What  is  ignition?     Give  an  example  of  ignition. 

What  is  fusion  ?  Give  an  example  of  an  official  preparation  in  which  this 
process  is  used. 

What  is  calcination  ? 

What  is  deflagration  ? 

What  is  carbonization?     Give  an  illustration. 

What  is  torrefaction  ?     Give  an  illustration. 

What  is  incineration  ? 

What  is  sublimation  ? 

In  operations  requiring  lower  temperature,  what  contrivances  are  used  for 
controlling  the  heat  ? 

What  is  a  sand-bath  ? 

What  is  an  oil-bath  ? 

What  temperature  does  an  oil-bath  furnish? 

What  temperature  does  a  glycerin-bath  furnish  ? 

What  temperature  does  a  salt-water  bath  furnish  ? 

What  is  a  water-bath  ? 

What  is  latent  heat? 

When  water  at  0°  Centigrade  is  mixed  with  an  equal  weight  of  water  at  100" 
Centigrade,  what  is  the  temperature  of  the  mixture? 

How  much  water  will  100  parts  (by  weight)  of  steam  raise  from  the  freezing- 
point  to  the  boiling-point  ? 

What  temperature  can  be  obtained  by  an  open  steam-bath  ? 

What  is  the  pressure  of  the  atmosphere  to  the  square  inch  ? 

If  water  be  heated  continuously  under  pressure,  what  will  be  the  result? 

Describe  an  upright  tubular  steam  boiler. 

What  is  the  objection  to  using  tinned-copper  steam  kettles? 

What  is  the  objection  to  using  enamelled  cast-iron  steam  kettles  ? 


CHAPTEE  lY. 

VAPORIZATION. 

Undee  this  head  will  be  included  those  pharmaceutical  operations  in 
which  volatile  substances  are  separated  from  fixed  bodies,  or  from  others 
which  are  less  volatile,  by  the  action  of  heat  at  varying  temperatures. 
Vaporization  is  frequently  employed  in  pharmacy,  and  it  will  be  most 
convenient  to  consider  its  applications  in  the  order  of  their  importance  : 
1.  To  Liquids.     2.  To  Solids. 

1.  AVhen  vaporization  is  used  to  separate  a  volatile  liquid  from  a  less 
volatile  liquid,  it  is  called  evaporation. 

2.  AVhen  the  object  sought  is  the  volatile  liquid,  it  is  called  distilla- 
tion. 

3.  When  it  is  used  to  separate  a  volatile  liquid  from  a  solid,  it  is  called 
desiccation,  exsiccation,  or  granulation. 

4.  When  it  is  used  to  separate  a  volatile  solid  from  another  body,  it  is 
called  sublimation. 

The  following  diagram  may  serve  to  impress  the  definitions  on  tiie 
memory : 

Vaporization. 

Object  Sought.  Process. 

Liquids : 

Fixed  or  less  volatile Evaporation. 

Volatile Distillation. 

Solids :  /-  Desiccation. 

Fixed •]  Exsiccation. 

(_  Granulation. 
Volatile Sublimation. 

The  subjects  of  Evaporation,  Distillation,  Sublimation,  and  Desic- 
cation will  be  considered  in  the  chapters  which  immediately  follow. 
Vaporization,  as  applied  to  Granulation  and  Exsiccation,  will  be  more 
appropriately  considered  after  the  chapters  on  Solution  and  Crystal- 
lization. 

EVAPOKATION. 

Although  this  term  has  in  its  more  popular  sense  the  signification  of 
the  separation  of  moisture  from  any  body,  whether  solid  or  liquid,  in 
pharmacy  the  word  has  a  more  restricted  meaning,  and  signifies  the 
driving  off  of  the  more  volatile  or  less  valuable  portions  of  a  liquid  by 
the  application  of  heat,  with  the  object  of  purifying  it  or  obtaining  the 
less  volatile  portion.  Illustrations  are  found  in  the  concentration  of 
syrups  and  liquids  intended  for  crystallization,  and  in  tlie  treatment  of 
weak  tinctures  in  making  fluid-extracts  and  extracts. 
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As  ebullition,  or  boiling,  is  an  important  form  of  evaporation,  it  will 
be  necessary  first  to  consider  the  essential  points  concerned  therein. 
Ebullition  in  a  heated  liquid  is  caused  by  the  formation  of  bubbles  of 
vapor  upon  the  surface  of  the  vessel,  which,  rising  to  the  surface  of  the 
liquid  and  bursting,  permit  the  vapor  to  become  diffused  in  the  space  above 
the  boiling  liquid.  The  boiling-point  of  a  liquid  may  be  defined  as  the 
temperature  at  which  the  tension  of  its  vapor  is  equal  to  the  pressure  of 
the  atmosphere,  this  point  being  definite,  whilst  evapora- 
Hon  takes  place  in  the  same  liquid  at  nearly  all  degrees  of  ^^^^  ' 
heat,  and  hence  the  evaporating  point  is  an  indefinite  tern-  '  Tf  ^ 
perature.  The  point  at  which  a  liquid  boils  varies  with  the  /  \ 
liquid,  and  in  the  U.  S.  Pharmacopoeia  and  other  authoritative 
works  the  boiling-point  is  frequently  considered  an  impor- 
tant test  in  establishing  the  identity  or  purity  of  a  liquid. 
The  table  at  the  end  of  this  chapter  shows  the  boiling-point 
of  the  official  liquids  arranged  in  order,  beginning  with  the 
lowest. 

The  boiling-point  of  a  liquid  is  affected  by  the  cohesion  of 
the  liquid  and  the  degree  of  pressure  upon  its  surface.  Water 
under  the  ordinary  pressure  of  the  atmosphere  boils  at 
100°  C.  (212°  F.).  When  confined  in  a  steam  boiler  it  has 
been  shown  that  water  can  have  a  temperature  considerably 
o\er  200°  C.  (392°  F.)  without  boiling,  the  bubbles  being 
prevented  from  rising  to  the  top  on  account  of  the  pressure 
of  the  steam  in  the  confined  space  above  the  liquid.  On  the 
other  hand,  the  removal  of  pressure  causes  a  liquid  to  boil 
below  its  normal  boiling-point,  as  will  be  explained  in  the 
chapter  on  vacuum  apparatus.  The  character  of  the  vessel 
in  which  a  liquid  is  boiled  has  also  a  slight  effect  in  modify- 
ing the  boiling-point.     (See  Evaporation  by  Boiling.) 

Determination  of  BoiUng-Points. — One  of  the  simplest 
methods  of  ascertaining  the  boiling-point  of  a  liquid  is  illus- 
trated in  the  cut  (see  Fig.  113).  The  liquid  is  introduced  into  a 
test-tube,  and  a  glass  tube  is  selected  of  such  diameter  as  will 
permit  a  tube-thermometer  to  pass  easily  through  it  and  leave 
a  small  space  between;  the  tube  should  be  about  one  inch 
shorter  than  the  thermometer.  A  short  piece  of  wire  should 
be  passed  through  the  glass  ring  of  the  thermometer,  and 
slightly  bent  to  hold  it  in  position ;  a  perforated  cork  should 
now  be  fitted  tightly  to  the  test-tube,  and  the  tube  carrying 
the  thermometer-tube  pushed  through  the  perforation  in  tlie 
cork  until  the  bulb  of  the  thermometer  is  just  above  the 
liquid ;  heat  should  be  applied  cautiously  by  a  sand-bath  or  ^°"\"^^;i'"'"* 
Water-bath.  The  vapor  from  the  boiling  liquid  passes  upward 
through  the  whole  length  of  the  thermometer,  escaping  at  tJie  top,  and 
thus  the  error  common  to  some  methods,  due  to  the  difference  in  tem- 
perature between  the  portion  of  the  thermometer  in  the  test-tube  arid  that 
outside  of  the  test-tube,  is  measurably  avoided. 

Tension  of  Vapors. — If  a  glass  tube,  thirty-six  inchas  long,  closed 
at  one  end,  is  filled  with  mercury,  and  the  open  end,  after  closing  it 
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with  the  finger,  carefully  inverted  in  a  beaker  containing  mercury,  it  will 
be  found  that  the  mercury  will  run  out  from  the  tube  into  the  beaker 
until  a  colunm  of  mercury  about  thirty  inches  in  heiglit  is  left :  this 
column  is  sustained  by  the  pressure  of  the  atmosphere,  and  is,  in  fact,  the 
well-known  mercurial  barometer-tube :  the  six  inches  of  space  in  the 
tube  above  the  level  of  the  mercury  is  of  course  empty,  or  vacuous. 
Now,  if  a  few  drops  of  water  are  passed  into  the  tube  by  a  dropper,  they 
immediately  rise  to  the  level  of  the  mercury  in  the  tube,  and,  although 
the  temperature  has  not  been  increased,  a  portion  of  the  water  is  vapor- 
ized, and  the  column  of  mercury  is  proportionately  depressed :  this 
depression  is  due  to  the  elasticity  or  tension  of  the  aqueous  vapor.  If 
the  tube  be  forcibly  pushed  down  into  the  mercury,  the  increased  pressure 
will  be  found  to  have  liquefied  the  vapor,  and  the  original  quantity  of 
water  is  recovered ;  but  the  depression  in  the  column  of  mercury  may  be 
increased  by  heat,  and  when  a  sufficient  amount  of  heat  has  been  applied 
to  the  tube  to  expel  the  mercury  until  none  is  left  in  the  tube,  it  will  be 
found  that  the  temperature  marks  100°  C.  (212°  F.),  which  is  exactly 
the  boiling-point  of  the  liquid  (water),  showing  that  this  point  must 
be  reached  in  order  to  overcome  the  pressure  of  the  atmosphere.  If 
alcohol  or  ether  be  substituted  for  water,  it  will  be  found  that  the  mer- 
cury will  be  depressed  in  a  far  greater  ratio, — this  being  due  to  the 
greater  volatility  and  lower  boiling-point  of  these  liquids.  The  maxi- 
mum density  of  the  vapor  of  a  volatile  liquid  in  a  confined  space  in 
contact  with  the  corresponding  liquid  is  reached  when  its  elastic  force 
attains  the  limit  beyond  which  pressure  produces  the  liquefaction  of  the 
vapor.  When  this  limit  is  reached,  the  vapor  is  said  to  be  saturated : 
maximum  density  varies  with  the  temperature.  If  a  saturated  vapor 
in  an  enclosed  tube  is  not  in  contact  with  an  excess  of  liquid,  increase  of 
temperature  lowers  its  density  or  expands  it.  On  the  other  hand,  when 
a  saturated  vapor  is  cooled,  liquefaction  gradually  takes  place,  the  vapor 
above  the  liquid  remaining  in  the  condition  of  maximum  density  until 
converted  into  the  liquid :  so  that  cold  and  pressure  have  the  effect  of 
converting  vapor's  into  liquids,  whilst  heat  and  the  removal  of  pressure 
have  the  reverse  effect, — i.e.,  the  conversion  of  liquids  into  vapors.  The 
phenomena  above  described  characterize  evaporation  into  a  space  filled 
with  air  as  well  as  evaporation  into  a  vacuum,  the  only  difference  being 
that  more  time  is  required  to  produce  the  same  effects  when  evaporating 
in  contact  with  air,  for  volatile  liquids  are  instantly  converted  into  vapor 
in  a  vacuum,  while  the  presence  of  air  retards,  but  does  not  prevent, 
vaporization.  A  consideration  of  the  foregoing  facts  leads  to  the  follow- 
ing deductions : 

1.  The  quantity  of  vapor  that  will  form  in  a  confined  space  de- 
pends upon  the  amount  of  pressure  and  heat  to  which  the  liquid  is 
subjected ;  and  when  the  point  of  maximum  density  of  the  vapor  is 
reached,  evaporation  ceases  if  the  pressure  and  temperature  remain  the 
same. 

2.  The  rapidity  of  evaporation  of  an  aqueous  liquid  in  the  open  air 
is  influenced  by  the  condition  of  the  aqueous  vapor  always  present  in 
the  air.  If  it  has  the  greatest  density  possible  for  the  degree  of  heat, 
evaporation  is  retarded ;  but  if  the  aqueous  vapor  in  the  atmosphere 
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is  much  below  the  state  of  maximum  density,  as  is  usually  the  case, 
evaporation  is  promoted. 

3.  Rapidity  of  evaporation  is  increased  by  removing  the  pressure  of 
the  atmosphere. 

4.  Increase  of  temperature  obviously  accelerates  evaporation,  by 
increasing  the  formation  of  vapor. 

Evaporation  of  Liquids  by  Boiling. — In  evaporating  by  boiling, 
temperature,  pressure,  etc.,   being  equal,  the  rapidity  of  the  process 
depends  upon  the  extent  of  surface  exposed  to  the  heat. 
Fig,  114  represents  a  profile  view  of  two  evaporators,  Fig.  114. 

A  and  B.    The  corrugated  bottom  of  A  gives  twice    "T^^.,^^.^^^.,^,^,^/^ 
as  much  surface  as   the  smooth    bottom  of  B,  and       i^^^i 
hence  if  the  same  quantity  of  a  liquid  is  made  to    =j        _        1= 
boil  in  each,  at  the  same  temperature,  the  bubbles  of       |  -j 

vapor  given  oiF  from  the  corrugated  bottom  will  be  Evaporation  by  boiiing. 
twice  as  numerous  as  those  formed  on  the  plain  bottom. 
The  superiority  of  tubular  boilers  over  the  ordinary  plain  or  Cornish 
boiler  also  affords  a  good  illustration  of  this  fact  (see  Fig.  105). 

When  a  pure,  volatile  liquid  is  heated  to  the  boiling-point  in  the  optvi 
air,  its  temperature  remains  the  same  until  the  whole  of  the  liquid  h;is 
evaporated.  If,  on  the  other  hand,  solid  matter  is  dissolved  in  the  liquid, 
the  temperature  of  the  solution  is  gradually  increased  until  saturation 
is  reached :  this  fact  is  well  illustrated  by  considering  boiling-points 
of  saturated  solutions  of  various  salts  (see  page  127),  and  it  shows  the 
importance  of  diminishing  the  heat  in  the  evaporation  of  solutions  of 
organic  substances  as  evaporation  progresses,  as,  for  example,  in  the 
making  of  extracts,  etc. 

The  cohesion  of  a  liquid  affects  its  boiling-point,  dense,  thick,  and 
sticky  liquids  offering  more  resistance  to  the  escape  of  the  bubbles  of 
vapor  than  rare,  mobile,  or  thin  liquids. 

The  relative  depth  of  liquid  also  influences  the  boiling-point.  Shallow 
vessels  favor  ebullition,  because  they  afford  proportionally  less  weight 
of  liquid  above  the  bottom  of  the  dish  for  the  bubbles  to  escape  through 
than  deep  ones.  Rough  metallic  surfaces  favor  evaporation  by  boiling, 
and  are  better  than  smooth  surfaces,  because  they  expose  a  greater 
amount  of  surface  to  the  source  of  heat. 

Evaporation   below  the   Boiling-Point. — In  evaporating  liquids 

bdow  their  boiling-point,  temperature,  pressure,       ^      ,,^       _ 

,    .  1  •  T.       p  J.'        ^  1         FiQ.  115.       Fig.  116. 

etc.,  being  equal,  rapidity  01  evaporation  depends 

upon  the  extent  of  surface  exposed  to  the  air. 
Figs.  115  and  116  show  two  vessels  of  exactly 
the  same  diameter,  but  of  different  capacity,  con- 
taining water:  both  expose  the  same  amount 
of  surface  to  the  air,  but  that  of  Fig.  116 
contains  eight  times  more  liquid  than  that  of 
Fig.  115. 

If    both     be    subjected    to    the     same     temper-       Evaporation  below  the  boiliug- 

ature,  provided  it  be  below  100°  C.  (212°  F.),  ''"'"*• 

the  water  will  evaporate  as  rapidly  from  one  as  from  the  other. 

Proper    Shape    of  Vessels   for   Evaporating   Liquids. — Broad, 
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shallow  vessels  should  be  used  for  evaporating  below  the  boiling-point, 
because  the  extent  of  surface  is  proportionally  greater  in  vessels  of  this 
shape.    Fig.  1 17  is  an  illustration  of  a  porcelain  evaporating  dish  having 


Fig.  117. 


Fig.  118. 


Porcelain  evaporating  dish. 


Glass  evaporating  dish. 


Fig.  119. 


the  proper  shape :  the  chief  objection  to  dishes  of  this  kind  is  their 
liability  to  breakage.    Care  should  be  taken  to  dry  the  bottom  of  the  dish 

thoroughly  before  placing  it  over  a  gas-flame. 
A  glass  evaporating  dish  is  shown  in  Fig. 
118.  This  should  always  be  used  in  a  sand- 
bath,  or  should  be  otherwise  protected  from 
direct  heat.  Enamelled  cast-iron  dishes  are 
very  useful,  notwithstanding  the  lack  of  dura- 
bility of  the  enamel.  Enamelled  sheet-iron 
dishes,  called  "  agate-ware,"  are  very  light,  and  are  much  more  lasting 
than  the  ordinary  enamelled  cast-iron  dishes  (see  Fig,  119). 

Use  of  Stirrers. — By  stirring  an  evaporating  liquid  the  surface  is 
largely  increased,  whilst  the  currents  of  air  produced  at  the  same  time 
greatly  assist  in  dissipating  the  vapors  which  rise.     Upon  the  small 

Fig.  123. 


"  Agate-ware"  evaporating  dish. 


FiQ.  121. 


Fig 


Fio.  120. 


Porcelain    Porcelain  stirrer    Horn  stirrer, 
stirrer.  (double). 


Eotary  stirrer. 


scale,  porcelain,  horn,  or  wooden  stirrers  are  used  (see  Figs.  120,  121, 
and  122),  whilst  mechanical  stirrers  are  usually  employed  in  the  labo- 
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ratory  in  more  extensive  operations.  Fig.  123  shows  a  rotary  stirrer  to 
be  operated  by  steam-power. 

Vacuum  Apparatus, — It  has  already  been  shown  (page  130)  that 
the  boiling-point  of  liquids  is  lowered  by  removing  the  pressure  of 
the  atmosphere.  This  fact  is  easily  proved  by  placing  under  the  receiver 
of  an  air-pump  some  alcohol  in  a  test-glass  containing  a  few  pieces  of 
broken  glass ;  when,  upon  exhausting  the  receiver,  many  bubbles  of  vapor 
will  rise  from  the  surface,  and  the  liquid  will  boil  at  the  ordinary  tem- 
perature. Water  will  boil  at  84°  C.  (183.2°  F.)  upon  the  top  of  Mont 
Blanc,  on  account  of  the  diminished  pressure  of  the  atmosphere. 

The  practical  application  of  these  principles  is  of  great  importance  in 
pharmacy,  and  vacuum-pans  are  frequently  used  in  the  larger  laboratories 

Fig.  124. 


m^^s^sQ^^m 


Vacuum  apparatus. 


for  concentrating  solutions  which  are  injured  by  heat  under  the  ordinary 

pressure  of  the  atmosphere,  and  especially  in  evaporating  solutions  of 

organic  substances,  for  these  are  almost  without  exception  injured  by  heat. 

In  Fig.  124  a  vacuum-pan,  made  by  Lafferty,  Gloucester,  N.  J.,  is 
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shown.  The  top  of  the  pan  or  kettle  is  furnished  with  a  very  wide  pipe, 
which  is  bent  twice,  and  connected  at  its  lower  extremity  with  a  steam- 
pump.  Steam-pipes  are  attached  to  the  bottom  of  the  vacuum-pan  so  that 
a  moderate  heat  may  be  used  if  necessary.  The  air  is  exhausted  from  the 
pan  upon  starting  the  pump,  and  the  vapor  from  the  evaporating  liquid 
may  be  condensed  or  wasted  as  desired.  The  pan  is  furnished  with 
thermometers,  gauges,  windows,  etc.,  so  that  the  evaporation  is  under 
complete  control. 

It  frequently  happens  that  the  pharmacist  is  unable  to  devote  much 
space  to  laboratory  operations :  this  is  particularly  the  case  in  cities  or 
large  towns,  where  rents  are  high.  When  pharmaceutical  operations 
must  be  conducted  in  the  store,  an  absolutely  indispensable  convenience 
is  an  evaporating  chamber  (see  Fig.  125).  If  the  arrangement  of  the 
store  will  admit  of  it,  this  should  be  built  into  a  chimney-breast.     The 

Fig.  125. 


Evaporating  chamber. 


bottom  of  the  chamber  is  preferably  made  of  a  slate  slab,  which  should 
have  a  slight  inclination  towards  the  front,  and  be  large  enough  to 
project  about  two  inches  over  the  closet  upon  which  it  rests,  for  the 
purpose  of  preventing  a  liquid,  spilled  by  accident,  from  running  into 
the  closet  and  soiling  the  contents.  The  chamber  should  have  a  gas- 
pipe  in  it,  and  the  upper  part  should  connect,  by  a  flue  in  which  there  is 
a  damper,  with  a  chimney  having  a  good  draught.  A  wooden  or  gal- 
vanized-iron  front  having  a  light  of  glass  fitting  tightly  in  it  will 
prevent  vapors  or  odors  from  getting  into  the  store,  while  operations 
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can  be  seen  and  go  on  with  occasional  attention.    The  space  below  may 
be  utilized  as  a  closet  for  evaporating  dishes,  gas  stoves,  etc. 

Evaporation  by  Direct  Heat. — This  method  usually  requires  the 
greatest  amount  of  care  in  order  to  avoid  loss  or  injury  by  overheating : 

it  is  to  be  preferred,  therefore, 
Fig.  126.  only  in  cases  where  the  residue 

is  not  easily  injured  by  such  an 
accident.  The  evaporation  of 
saline  solutions  in  crystalliza- 
tion, or  of  weak  aqueous  organic 
solutions,  may  usually  be  per- 
formed by  the  application  of 
direct  heat.  Careful  watching, 
however,  is  necessary,  and  also 
frequent  stirring,  to  prevent  the 
formation  of  a  crust  upon  the 
bottom.  Fig.  126  shows  a 
method  of  evaporating  by  direct 
heat  by  using  a  flask  supported 
on  a  piece  of  brass-wire  gauze, 
upon  a  retort  stand. 

Evaporation  to  a  Fixed 
Volume. — This  operation  can- 
not be  performed  accurately 
without  inconvenience,  and 
hence  it  is  much  more  satisfac- 
tory to  evaporate  a  liquid  to 
a  definite  weight, — all  that  is 
necessary  in  the  latter  case  being 
to  use  a  tared  dish,  and  weigh 
the  dish  and  contents  when 
evaporation  has  progressed  to 
the  desired  point.  In  evapo- 
ration to  a  definite  measure,  a 
graduated  evaporating  dish  (see  Fig.  127)  may  be  employed,  care  being 
taken  to  level  it  by  noticing  that  the  height  of  the  liquid  is  the  same  on 

each  side,  or  the  expedient  illus- 
FiG.  127.  trated  in  Fig.  128  may  be  re- 

sorted to.  An  ordinary  evapo- 
rating dish,  D,  is  placed  upon  a 
grommet,  G  (see  page  144),  and 
subjected  to  the  heat  (in  this  case 
the  temperature  is  intended  to  be 
that  of  a  warm  room) ;  a  per- 
forated wooden  strip,  A,  is  placed 
across  the  dish,  and  a  glass  ther- 
mometer, T,  is  supported  in  an 
upright  position  in  the  liquid  by 
a  perforated  cork.  Sufficient  water  is  poured  into  the  dish  to  equal  the 
final  measure  of  the  liquid,  and  a  small  rubber  band  is  slipped  on  the 
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Measuring  evaporatior. 


Fig.  129. 


thermometer  (or  a  piece  of  string  tied  on)  to  indicate  the  desired  level 
of  the  liquid ;  the  water  is  replaced  by  the  liquid  to  be  evaporated,  and 
evaporation  proceeded  with 

until    the   liquid    has  been  j^ia  128. 

lowered  to  the  mark  on  the 
thermometer.  When  the  use 
of  a  thermometer  is  un- 
necessary, a  notched  stick 
may  be  substituted.  In  or- 
der to  arrive  at  results  ap- 
proaching accuracy  by  these 
methods,  the  liquid  must  be 
allowed  to  cool  to  the  tem- 
perature of  the  water  which 
was  used  as  the  measure  of 
the  liquid  in  the  beginning. 

Use  of  Hoods. — A  hood  is  a  contrivance,  usually  of  a  conical  shape, 
intended  to  collect  and  dispose  of  vapors  which,  from  their  disagreeable 
odors  or  their  suffocating  effects,  render  the  atmosphere  of  the  store 
or  laboratory  unwholesome.  Fig.  129  shows  a 
form  of  hood  which  has  been  found  useful  upon 
the  small  scale :  it  is  made  of  galvanized  iron, 
and  connects  by  galvanized  stove-pipe  with  the 
strong  draught  of  a  good  chimney ;  the  stove- 
pipe running  horizontally  to  the  chimney  should 
have  a  damper  in  it.  If  any  condensation  of  the 
vapors  takes  place  in  the  stove-pipe,  the  larger 
diameter  of  the  circular  hood  will  cause  the  drops 
of  liquid  to  fall  outside  of  the 
evaporating  dish,  and  thus  con- 
tamination of  the  contents  of 
the  dish  is  avoided.  Hoods  are 
usually  made  of  wood  when  in- 
tended for  operations  upon  the 
large  scale.  Fig.  130  illustrates 
the  method  of  using  a  hood  when 
the  dish  is  placed  upon  a  stove. 
Use  of  Grommets. — One 
of  the  inconveniences  in  using 
round  -  bottomed  evaporating 
dishes  is  due  to  the  shape  of  stove  hood. 
the  bottom,  serious  loss  often 
occurring  from  the  tilting  of  the  dish  and  spilling  of  the  contents :  to 
obviate  this,  grommets  should  be  used.  These  may  be  economically  made 
from  a  cast-off  piece  of  rubber  hose  or  tubing  by  bending  it  into  a  circle, 
placing  a  wooden  plug  in  one  end,  tacking  it  securely,  and  inserting  it 
in  the  other  end  and  fastening  it  in  the  same  manner  (see  Fig.  131) : 
an  elastic  ring  is  thus  formed,  upon  which  an  evaporating  dish  or  round- 
bottomed  vessel  may  be  safely  placed.  Grommets  serve  another  very 
important  purpose,  that  of  preventing  the  fracture  of  a  porcelain  or 
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glass  dish  containing  a  hot  liquid,  by  being  placed  between  the  hot  dish 
and  the  cold  surface  of  a  table  or  floor. 

Spontaneous  Evaporation. — By  this  term  is  meant  the  evapora- 
tion of  a  liquid  at  the  ordinary  temperature  of  the  atmosphere,  or 
without  the  application  of  strong,  direct  heat.    It  is  used  in  cases  where 
the  residue  or  less  volatile  liquid  is  liable  to  injury  or 
Fig.  131.  loss  by  the  application  of  much  heat,  or  in  crystalliza- 

tion, where,  by  the  slow  vaporization  of  the  volatile 
liquid,  finely-formed  crystals  may  be  secured,  and  in 
other  less  important  operations.  Spontaneous  evapo- 
ration is  usually  conducted  in  drying-rooms  or  closets 
Owhen  they  are  accessible ;  these,  as  will  be  subsequently 
described,  are  rooms  or  closets  which  are  very  slightly 
heated  by  the  use  of  exhaust  steam  or  other  means ;  or 
Grommets.  this  form  of  evaporation  may  be  used  by  placing  the 

liquid  in  shallow  dishes  or  trays  and  exposing  the 
surface  to  the  rays  of  the  sun  during  fine  weather.  Upon  the  small 
scale,  one  of  the  most  convenient  methods  is  to  support  the  dish  upon  a 
wire  tripod  placed  upon  a  stove,  at  a  sufficient  distance  above  the  top  of 
the  stove  to  avoid  injury,  or  if  heated  air  from  a  furnace  is  available, 
it  can  be  utilized  by  supporting  the  dish,  properly  protected,  over  the 
register ;  the  upward  current  of  dry  heated  air  greatly  assists  in  pro- 
moting the  evaporation. 

Table  of  Boiling-Points  of  Official  Substances. 

^ther 37°  C.  =  98.6°  F. 

Oarbonei  Disulphidum 46°-47°  C.  =  114.8°-11G.6°  F. 

Benzinum 50°-G0°  U.  =  r22°-140°  F. 

Chloroformum 60°-61°  C.  =  140°-141  8°  F. 

Spiritus  ^theris  Nitrosi 65°  C.  =  149°  F. 

^ther  Aceticus 76°  C.  =  168.8°  F. 

Alcohol 78°  C.  =  172.4°  F. 

AmylNitris 96°-99°  C.  =  204.8°-210.2°  F. 

Aqua 100°  C.  =  212°  F. 

Acidum  Aceticum  Glaciale 117°-118°  C.  =  242.6°-244.4°  F. 

Acidum  Nitricum 120.5°  C.  =  248.9°  F. 

Paraldehydum 123°-125°  C.  =  253.4°-257°  F. 

Oleum  Sinapi.s  Volatile 148°-150°  C.  =  298.4°-302°  F. 

Oleum  Terebinthinse 155°-170°  C.  =  311°-338°  F. 

Terebenum 156°-160°  C.  =  312.8°-320°  F. 

Oleum  Terebinth  iniB  Rectiflcatum 160°  C.  =  320°  F. 

Glycerinum 165°  C.  =  329°  F. 

Eucalvptol      176°-177°  C.  =  348.8°-350.6°  F. 

Oleum  Amygdalae  Amarse 180°  C.  =  356°  F. 

Acidum  Carbolicum 188°  C.  =  370.4°  F. 

Camphora 20^°  C.  =  399.2°  F. 

Creosotum 205°  C.  =  402.8°  F. 

Menthol 212°  C.  =  413.6°  F. 

Naphtalinum 218°  C.  =  424.4°  F. 

Oleum  Gaultherise 218°-221°  C.  =  424.4°-429.8°  F. 

Oleum  Betulie  Volatile 219°-221°  C.  =  426  2°  429.8°  F. 

Methyl  Salicylas 219°-221°  C.  =  426  2°-429.8°  F. 

Camjihora  Monobromata 274°  C.  =  525.2°  F. 

Naphtol 286°  0.  =  646  8°  F. 

Acidum  Sulphuricum 338°  C.  =  640.4°  F. 

Hydrargyrum 357.25°  0.  =  675.05°  F. 
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QUESTIONS  ON  CHAPTER  IV. 

VAPORIZATION. 

What  is  vaporization  ? 

What  is  evaporation  ? 

What  is  distillation? 

What  is  desiccation  ? 

What  is  exsiccation  ? 

What  is  granulation  ? 

What  is  sublimation  ? 

What  is  meant  by  ebullition  or  boiling? 

What  is  meant  by  the  boiling-point  of  a  liquid? 

Is  the  boiling-point  of  a  liquid  a  definite  temperature? 

Is  the  evaporating-point  of  a  liquid  a  definite  temperature? 

What  is  the  boiling-point  of  water  under  the  ordinary  pressure  of  the  atmos- 
phere ? 

When  confined  under  pressure,  how  high  can  its  temperature  be  raised  with, 
out  boiling  ? 

What  will  be  the  effect  upon  boiling  if  the  pressure  is  made  much  less  than 
that  of  the  atmosphere? 

How  may  the  boiling-point  of  a  liquid  be  determined  accurately? 
— •What  is  meant  by  tbe  tension  of  vapors? 

What  effect  have  cold  and  pressure  upon  vapors? 
— •  What  effect  have  heat  and  removal  of  pressure  upon  vapors? 

Upon  what  does  the  quantity  of  vapor  that  will  form  in  a  confined  space 
depend  ? 

How  is  the  evaporation  of  a  liquid  influenced  by  the  pressure  or  absence  of 
aqueous  vapor  in  the  air? 

How  may  the  rapidity  of  evaporation  be  increased? 

Why  does  increase  of  temperature  hasten  evaporation  ? 

In  evaporation  by  boiling,  temperature,  pressure,  etc.,  being  equal,  upon  what 
does  the  rapidity  of  the  process  depend  ? 

When  a  pure  volatile  liquid  is  evaporated  by  boiling  in  the  open  air,  does  the 
temperature  change  with  the  amount  evaporated  ? 

If  there  is  solid  matter  dissolved  in  the  liquid,  what  takes  place  on  evaporation? 

What  inference  should  be  drawn  from  this, — for  example,  in  the  preparation 
of  extracts  ? 

Which  are  most  easily  evaporated, — thin,  mobile  liquids  or  dense  and  thick 
ones,  and  why  ? 

Does  the  depth  of  a  liquid  influence  its  boiling-point? 

Why  are  rough  metallic  surfoces  better  for  evaporation  than  smooth  ones? 

In  evaporating  liquids  below  the  boiling-point,  temperature,  pressure,  etc., 
being  equnl,  upcm  what  does  the  rapidity  of  the  process  depend? 

Therefore,  what  shaped  vessels  should  be  used  for  evaporating  liquids  below 
the  boiling-point? 

What  eft'ect  is  produced  by  stirring  an  evaporating  liquid? 

Will  water  boil  at  a  higher  or  lower  temperature  in  more  elevated  positions, 
and  why  ? 

What  application  is  made  of  this  principle  in  pharmacy? 

What  is  an  evaporating  chamber,  and  how  should  it  be  constructed? 

What  is  the  objection  to  evaporating  liquids  by  direct  heat? 

In  evaporating  a  liquid  to  a  definite  measure,  how  may  it  be  ascertained  when 
the  measure  has  been  reached? 

What  is  a  hood,  and  what  is  its  use? 

What  is  a  grommet,  and  what  are  its  uses? 

What  is  meant  by  spontaneous  evaporation  ? 

How  may  it  be  advantageously  conducted  ? 

10 


OHAPTEE  y. 

DISTILLATION. 

The  first  part  of  the  process  of  distillation  is  identical  with  that  of 
evaporation,  for  it  is  simply  the  vaporization  of  the  volatile  liquid 
through  the  application  of  heat.  The  next  step  is  distinctive  and 
opposite,  and  consists  in  the  conversion  of  this  vapor  into  a  liquid  by 
the  application  of  cold  :  this  part  of  the  process  is  called  condensation. 

The  elements  of  distillation  are  :  1,  vaporization,  and,  2,  condensation. 
The  subject  of  vaporization  was  treated  of  in  the  preceding  chapter : 
we  have  now  to  consider  condensation. 

Condensation. — It  has  been  already  shown  (page  128)  that  when  a 
liquid  is  vaporized  a  certain  amount  of  heat  disappears  or  is  rendered 
latent,  and  when  a  vapor  is  liquefied  a  corresponding  degree  of  heat  is 
evolved  or  reappears.  Whilst  the  practical  application  of  this  law  is 
of  great  service  in  the  use  of  steam  for  heating  purposes,  the  opposite 
process  of  condensation  shows  its  disadvantages,  because  of  the  relatively 
large  quantity  of  cold  water  necessary  to  liquefy  vapors. 

The  greater  the  difference  in  temperature  between  the  condensing 
surface  and  the  vapor,  the  more  rapid  is  the  condensation ;  and  it  has 
been  computed  that  steam  at  100°  C.  (212°  F.)  requires  about  twenty- 
five  times  its  weight  of  water  at  20°  C.  (68°  F.)  to  condense  it.  The 
proper  relation  between  the  heating  and  condensing  surfaces  of  appa- 
ratus used  in  distillation  can  only  be  known  by  careful  study  of  the 
la'vs  governing  vaporization  and  condensation,  or  by  practical  experience. 

Apparatus  used  in  Distillation. — In  considering  the  many  kinds 
of  apparatus  used  in  distillation,  two  typical  forms  are  presented : 
1,  the  alembic  form,  in  which  the  vapor  is  condensed  in  an  enclosed 
space  immediately  above  the  heated  liquid,  and,  2,  the  retort  form,  in 
which  the  vapor  is  condensed  in  a  vessel  placed  at  one  side  of  that 
containing  the  heated  liquid,  and  connected  with  it  by  a  suitable  tube 
or  pipe. 

The  Alembic, — This  is  probably  the  most  ancient  kind  of  distillatory 
apparatus,  and  in  its  original  form  it  is  now  rarely  employed.  The 
body,  or  cucurbit,  is  usually  globular  or  oval  in  shape,  and  at  its  junction 
with  the  hemispherical  head  or  dom^  there  is  a  gutter  or  groove.  This 
serves  to  collect  the  condensed  vapor  or  distillate,  which  is  carried  off 
by  a  tube,  as  shown  in  the  illustration  (see  Fig.  134). 

Fig.  135  shows  an  alembic  which,  according  to  Mr.  Brady,  of  New- 
castle, England,  is  still  frequently  employed  in  Japan.  Into  the  boiler, 
a,  is  fitted  a  short  cylinder,  6  :  this  has  a  perforated  bottom,  and  the 
gutter  communicates  with  the  spout ;  the  condenser,  c,  has  a  cover,  d, 
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and  is  also  furnished  with  a  spout  for  carrying  off  the  water  used  in 
cooling  the  dome  after  it  has  been  heated  by  the  vapors  rising  from  the 
boiling  liquid  in  the  body.  This  still,  or,  as  it  is  called  by  the  Japanese, 
lambik,  is  shown  because  it  represents  the  alembic  probably  in  one  of  its 

Fig.  135. 


Fig.  134. 


Jajianese  lambik. 


Fig.  136. 


best  practical  forms,  and  the  advantages  possessed  by  this  kind  of  dis- 
tilling apparatus  are  seen  to  be  compactness  and  simplicity.  It  is, 
however,  not  fitted  for  distilling  very  volatile  liquids,  is  very  inconve- 
nient and  troublesome,  because  of  the  necessity  for  constantly  replacing 
the  water  used  in  the  condenser,  and  distillation  is  slow  and  tedious. 

The  Retort. — This  form  of  distillatory  apparatus  has  many  advantages 
over  the  alembic,  which  it  has  almost  entirely  replaced.    A  retort,  in  its 

simplest  form,  may  be  described 
as  a  long-necked  glass  flask  in 
which  the  neck,  after  being  heated 
thoroughly,  is  bent  over  until  its 
axis  makes  an  acute  angle  with 
that  of  the  bowl  of  the  flask. 
Retorts  are  of  two  kinds, — plain 
and  tubulated.  A  pfain  retort  has 
just  been  described  (see  Fig.  136). 
If  it  has  a  tubulure  or  orifice  at 
the  top  of  the  bowl  for  the  pur- 
pose of  introducing  the  liquid  to 
be  distilled,  it  is  said  to  be  tubti- 
kUed  (see  Fig.  137).  Retorts  are  made  of  glass,  porcelain,  earthen- 
ware, platinum,  iron,  lead,  clc,  according  to  the  purposes  for  which  they 
are  designed. 

Porcelain  and  earthen-ware  retorts  are  used  in  the  distillation  of 


Plain  retort. 
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phosphorus,  mercury,  etc. ;   platinum  and  iron  retorts,  in  destructive 
distillation ;  leaden  retoi*ts,  in  making  hydrofluoric  acid,  ether,  etc. 

The  glass  retort  is  the  only  kind,  however,  which  will  be  considered 
here  in  detail.  The  shape  of  a  retort  is  an  important  point  to  regard 
in  its  selection  :  retorts  having  deep  bowls  are  best  suited  for  very 
volatile  liquids.  The  lower  surface  of  the  neck  of  the  retort  should  form 
a  decidedly  acute  angle  with 
the  surface  of  the  bowl  if  tu- 
bulated ;  a  line  drawn  from 
the  centre  of  the  stopper 
should  touch  the  centre  of 
the  bowl.  A,  so  that  when  a 
funnel  is  introduced  into  the 
tubulure,  T,  to  charge  the  re- 
tort, the  contents  may  all  be 
delivered  into  the  bowl  with- 
out soiling  or  splashing  the 
neck.  The  neck  of  the  re- 
tort should  gradually  taper 
to  the  end,  and  the  beak, 
B,  should  never  be  larger 
in  diameter  than  any  other 
portion  of  the  neck,  otherwise  difficulty  may  be  experienced  in  making 
joints  with  adapters,  receivers,  or  condensers  (see  Fig.  138).  Such 
a  fault  may  prevent  the  use  of  a  cork  ring  in  joining,  for  this  ring 
should  be  made  tight  by  forcing  it  up  the  gradually-increasing  diameter 
of  the  neck.  The  glass  forming  the  retort  should  be  carefully  an- 
nealed and  have  a  uniform  thickness :  extremes  should  be  carefully 
guarded  against.     If  the  glass  be  too  thick,  the  sudden  changes  in  tem- 

Fig.  138. 


Tubulated  retort. 


Badly-formed  retort. 

perature,  to  which  retorts  are  constantly  subjected  in  distillation,  may 
cause  fracture ;  on  the  other  hand,  if  too  thin,  they  are  easily  broken  in 
cleaning.  Scratches  and  imperfections  in  the  bowl  should  cause  retorts 
to  be  rejected.^     The  objections  to  the  use  of  retorts  are  mainly  due  to 

1  Although  there  is  no  disposition  on  the  part  of  the  author  to  weaken  the  force  of  this  con- 
ventional advice,  the  possession  of  a  retort  having  a  large  bubble  in  the  bottom  of  the  bowl, 
which  has  been  in  successful  use  for  ten  years  and  has  outlasted  many  of  its  more  perfect 
fellows,  supplies  the  needed  exception. 
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Fig.  189. 


their  peculiar  shape,  the  principal  one  being  the  difficulty  of  cleaning 

tiiem  thoroughly.  The 
necessity  for  having  a  va- 
riety of  different  shapes 
and  sizes  to  suit  special 
operations  is  greater  than 
when  distillation  is  per- 
formed with  flasks  and 
bent  tubes. 

Flask  distillation  will 
be  usually  found  most 
practicable  for  pharma- 
ceutical work.  The  best 
shape  for  a  flask  is 
shown  in  Fig.  139.  The 
bowl  should  have  a  flat 
bottom,  so  that  it  will 
stand  unsupported ;  the 
neck  should  be  wide,  to 
admit  a  large  cork,  so 
that  there  will  be  plenty 
of  room  for  a  wide  bent 
tube,  a  thermometer,  and 
a  safety  or  charging  tube 
(see  Fig.  140).  The  ad- 
vantages of  using  a  flask 
InHtead  of  a  retort  for  all  distillations  that  will  allow  of  it  are  several :  it  is 

easily  cleaned,  it  is  useful  for  other 
purposes,  for  instance  as  a  measure, 
as  a  container,  or  as  a  receiver  for  the 
distillate,  and  the  parts  are  readily 
replaced  in  case  of  breakage.  One 
of  the  most  important  parts  of  this 
apparatus  is  the  bent  tube  for  con- 
ducting the  vapor  to  the  receiver  or 
condenser :  the  diameter  of  the  tube 
should  be  as  large  as  the  receiver  or 
condenser  will  conveniently  accom- 
modate. 

OiMing  Glass  Tubes. — The  glass 
should  be  moderately  thick  and  of 
the  proper  length.  A  glass  tube 
may  be  broken  neatly  by  scratch- 
ing it  across  with  a  sharp  three- 
cornered  file,  and  then  grasping  it 
with  both  hands,  one  on  each  side 
of  the  scratch,  and  making  a  slight 
„   ,,  ^         ,    ^.  .„.     „  ,  outward  pressure,  which  will  sren- 

Bent  tube,  etc.,  for  distilling  flask.  ,,  ',  '  „  o, 

erally  produce  a  clean  fracture  :  by 
holding  the  sharp  edges  for  a  few  moments  in  the  flame  the  corners 


DiBtilling  flask. 


Fig.  140. 
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rnay  be  rounded  so  that  they  will  pass  through  a  cork  without  cutting 
it  and  making  a  ragged  edge. 

Bending  Glass  Tubes. — A  tube  may  be  bent  by  heating  it  properly 
over  a  gas-flame.  To  make  a  symmetrical  curve  in  a  tube  of  large 
diameter  requires  considerable  skill  and  practice.  One  end  of  the  tube 
should  be  closed  by  a  cork,  and  the  part  of  the  tube  that  is  to  be  bent 
held  just  above  the  flame  and  gradually  rotated  between  the  fingers,  so 
that  it  may  be  heated  evenly  throughout :  it  should  also  be  passed  to  the 
right  and  left  through  the  flame  for  the  space  of  an  inch  or  two  on  each 
side  of  the  middle  of  the  proposed  bend,  and  very  slowly  allowed  to 
curve  in  one  direction,  so  that  the  bend  shall  not  be  too  abrupt.  The 
object  of  closing  one  end  with  a  cork  is  to  prevent  a  current  of  air 
from  passing  through,  and,  in  case  collapse  from  overheating  occurs,  by 
gently  blowing  in  the  tube  the  softened  glass  may  be  swelled  to  its 
proper  curve.  Fig.  141  shows  a  tube  properly  bent,  while  Figs.  142 
and  143  illustrate  some  of  the  defects  produced  by  unskilled  work.  In 
Fig.  142  the  tube  was  not  rotated  evenly,  and  at  the  top  of  the  bend, 


Fig.  141. 


Fig.  142. 


Fig.  143. 


Tube  properly  bent. 


Tube  unequally  heated. 


Tube  hastily  bent. 


B,  it  was  hot  enough  to  collapse.  Fig.  143  represents  the  effects  of 
hurry  and  unequal  heating,  the  operator  having  forced  the  bend,  C,  be- 
fore the  tube  was  heated  uniformly.  A  gas-burner  having  a  solid, 
steady  flame  is  the  best  kind  to  use  (see  Fig.  66),  and  draughts  of  air 
should  be  avoided. 

Cork-Pitting. — Corks  for  joining  apparatus  should  be  of  the  best 
quality.  They  are  perforated  for  the  passage  of  the  glass  tubes  by  the 
use  of  cork-borers  (see  Fig.  144).  These  are  cylindrical  brass  tubes  of 
various  sizes,  sharpened  at  one  end,  and  surmounted  by  a  milled-brass 
cap:  they  are  furnished  in  sets.  A  small  hole  is  drilled  through  both 
sides  of  the  brass  cap,  so  that  an  iron  rod  may  pass  directly  through  it 
and  form  a  convenient  handle.  They  are  used  by  holding  the  cork 
firmly  with  the  left  hand  and  pushing  the  borer  through  with  the  right 
hand,  using  a  twisting  motion  at  the  same  time  so  as  to  cut  a  smooth 
round  hole.  The  mistake  frequently  made  in  using  cork -borers  is  due  to 
"  hurry :"  the  attempt  to  force  the  borer  through  quickly  without 
rotating  it  sufficiently,  always  ends  in  breaking  off  pieces  of  the  cork. 
The  cork-borer  shown  in  Fig.  145  is  much  more  convenient  for  larger 
corks,  and  should  be  used  where  cork-borers  are  often  needed,  the  tool- 
handle,  I,  being  large  enough  to  give  the  operator  a  firm  grasp,  so  that 
the  cork  may  be  readily  bored.  The  cutting  edge  of  the  borers  should 
always  be  kept  sharp  and  in  good  condition  by  the  use  of  the  grindstone 
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or  emery-paper.  "When  the  cutters  do  not  bore  a  hole  of  the  exact  size 
needed  for  the  glass  tube,  which  of  course  should  fit  tightly,  it  is  best 
to  select  a  borer  which  will  cut  a  smaller  hole  than  that  desired,  and 
then  to  enlarge  the  hole  by  filing  with  a  rat-tail  or  half-round  file  (see 
Fig.  146).  When  the  tubes  have  been  fitted,  the  cork  should  usually  be 
thoroughly  soaked  in  hot  water,  for  the  purpose  of  swelling  and  soften- 
ing it :  it  should  never  be  soaked  before  cutting  or  filing.  The  rasp 
and  file  shown  in  Fig.  147  will  be  useful  in  fitting  up  large  flasks. 
Rubber  corks  can  often  be  used  with  great 
advantage,  and  they  may  be  readily  per- 
forated by  dipping  the  cork-borer  in  solu- 
tion of  caustic  soda  or  potassa  or  strong 
water  of  ammonia  before  beginning  to 
use  it.  If  rubber  corks  are  well  dried  by 
wiping  them  thoroughly,  they  may  be  filed 
easily  with  a  new,  sharp,  flat  file.    The  main 


Fig.  146. 


Fig.  144. 


Fig.  145. 


Cork-borers. 


Cork-borer  (large  size). 


Rat-tail  file. 


Fig.  147. 
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Raap  and  file. 


advantage  of  rubber  corks  is  that  they  are  practically  impervious  to 
vapors  or  gases,  and  hence  require  no  luting.  Substitutes  for  rubber 
corks  may  be  made  by  keeping  dry  corks  in  melted  paraffine  or  wax 
until  the  pores  are  thoroughly  filled,  and  then  cooling, 

Lute.'i. — The  most  satisfactory  lute  for  ordinary  distillations  is  made 
by  adding  flaxseed-meal  to  boiling  water  and  stirring  until  a  thick, 
sticky  mass  results.  When  the  perforated  and  soaked  cork  containing 
the  tubes  is  inserted  in  the  neck  of  the  flask,  a  small  quantity  of  lute 
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should  be  pressed  into  the  joints,  and  then  followed  by  sufficient  to  make 
the  joint  vapor-tight,  the  quantity  varying  with  the  quality  of  the  cork 
and  the  character  of  the  vapor  that  is  to  be  excluded.  If  future  trouble 
from  leaking  is  to  be  avoided,  it  is  usually  better  to  throw  away  a  cork 
which  will  not  make  an  almost  perfect  joint  without  lute,  rather  than 
trust  to  cover  up  serious  deficiencies  with  lute.  A  neat  finish  may  be 
given  to  the  joint  by  dipping  a  finger  into  water,  and  with  it  smoothing 
the  surface  of  the  lute.  In  Fig.  140  the  cork  is  shown  perforated  and 
mounted ;  in  Fig.  139  it  is  luted  and  in  position. 

Bladder  Joints. — One  of  the  most  useful  substances  to  the  practical 
pharmacist  who  has  occasion  to  join  tubes  is  a  strip  of  moistened 
bladder.  Hogs'  bladders  are  usually  preferred,  and  it  is  now  possible 
to  get  them  of  excellent  quality  prepared  by  being  thoroughly  cleaned 
and  then  soaked  in  an  alkaline  solution  or  in  benzin  to  deprive  them  en- 
tirely of  fat.  In  connecting  two  tubes  of  different  diameters  which  are 
not  to  be  subjected  to  a  high  heat,  a  bladder  joint  is  especially  useful. 
For  an  ordinary  joint  of  inch  glass  tube,  a  strip  about  six  inches  long 
and  an  inch  and  a  half  wide  should  be  moistened  and  wrapped  around 
the  proposed  joint ;  the  upper  end  of  the  bladder  is  then  tied  tightly  with 
strong  linen  twine,  leaving 
the  short  end  of  the  twine 
at  least  six  inches  long; 
this  end  is  carried  along 
the  top  of  the  bladder  and 
tied  tightly  around  the 
lower  end  of  the  joint ;  the 
long  end  of  the  twine  is 
then  wrapped  spirally  and 
regularly  around  the  blad- 
der until  the  lower  end  is 
reached,  when  it  should  be 
there  tied  tightly  (see  Fig. 
148).  Strips  of  writing- 
paper  soaked  for  a  few 
moments  in  water,  and 
then  coated  with  ordinary, 
smooth  flour-paste  to  which  ten  per  cent,  of  glycerin  has  been  added, 
may  also  be  used  for  joining  apparatus. 

Rubber  joints  are  preferred  to  bladder  joints  when  there  is  no  like- 
lihood of  vapor  or  high  heat  dissolving  or  softening  the  rubber,  and 
when  the  tubes  to  be  joined  are 
nearly  of  the  same  diameter :  the 
ease  and  celerity  with  which  such 
joints  can  be  made  are  their  strong 
points.  A  piece  of  rubber  tubing 
is  cut  of  slightly  less  diameter  than 
that  of  the  tubes  to  be  joined ;  by  moistening  the  rubber  on  the  inside 
with  water,  and  stretching  it  over  one  end  of  the  glass  tube,  and  then 
inserting  the  end  of  the  other  glass  tube,  the  joint  is  made.  Success 
largely  depends  upon  having  the  rubber  tube  slightly  smaller  in  diam- 


Bladder  joints. 


Fig.  150. 
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Kubber-tube  Joint. 
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eter  than  the  glass  tube,  so  that  the  elasticity  of  the  rubber  alone  will 
be  sufficient  to  make  a  tight  joint,  otherwise  the  rubber  tube  must  be 
tied  on,  and  then  the  advantage  over  a  bladder  joint  is  lost  (see  Fig.  150). 
In  all  cases  it  is  preferable  to  select  tubes 
which  differ  slightly  in  diameter,  so  that 
one  may  slip  into  the  other,  the  narrower 
of  course  having  the  higher  position,  so 

Fig.  151. 


Fig.  152. 


Tubulated  receiver. 


Tubulated  and 
quilled  receiver. 


Plain  receiver. 


that  the  vapor  or  liquid  shall  not  come  in  direct  contact  with  the  rubber. 

Receivers  are  glass  vessels,  usually  globular  in  shape,  intended  to 

Fjq  154  receive  distillates.    They  are 

of  three  kinds, — plain,  tubu- 
lated, and  quilled  (see  Figs. 
151  and  152).  When  a  plain 
receiver  is  required,  an  or- 
dinary flask  (see  Fig.  153) 
will  answer,  but  if  uncon- 
densable  vapors  are  pro- 
duced, it  is  necessary  to  pro- 
vide for  their  escape,  or  an 
explosion  may  occur  from 
the  accumulated  pressure  : 
this  may  be  done  in  a  tubu- 
lated receiver  by  occasion- 
ally removing  the  stopper, 
or,  better,  by  connecting  a 
bent  gla.ss  tube  with  the  re- 
ceiver and  allowing  the  end 
of  the  tube  to  dip  into  water, 
or  into  an  acid  solution  if  the 
vapors  be  alkaline,  or  into 
an  alkaline  solution  if  the 
vapors  be  acid.  A  quilled 
receiver  is  useful  where  the  distillation  is  to  be  carried  to  a  definite  point 
and  a  certain  amount  of  distillate  is  to  be  received,  or,  as  in  the  prepara- 


Mode  of  using  quilled  receiver. 
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tion  of  hydrocyanic  acid,  the  end  of  the  quill  is  made  to  dip  below  the 
surface  of  the  cooled  diluted  alcohol  or  water,  in  order  to  condense  all  of 
the  gas.  In  the  distillation  of  very  volatile  liquids  an  effective  mode 
of  using  a  quilled  receiver  is  shown  in  Fig.  154.  A  hole  is  cut  in  the 
bottom  of  a  rather  shallow  tin  pan  and  a  short  tube  soldered  into  it; 
a  perforated  cork  will  permit  the  quill  of  the  receiver  to  pass  through 
it,  and  at  the  same  time  a  tight  joint  should  be  made ;  ice  or  snow  is 
heaped  up  over  the  receiver,  and  any  uncondensible  gases  may  escape 
from  the  bent  tube  in  the  tubulure  or  be  absorbed  by  the  liquid  into 
which  the  tube  dips. 

Adapters  are  tapering  tubes  of  glass  which  are  used  to  connect  retorts 
with  receivers.  Fig.  155  shows  the  bulbed  and  bent  form.  Good 
adapters  may  be  made  from  retorts  having  broken  bulbs  by  cutting  off 


FiQ.  155.  Pig.  156. 


Fig.  157. 


Adapters. 


Use  of  adapter. 


Fig.  160. 


the  broken  portion,  scratching  the  tube  with  a  file,  and  extending  tlie 
crack  thus  made  entirely  around  it  by  slowly  passing  a  red-hot  poker 
over  the  line  marked  for  the  fracture.  Fig.  157  shows  an  adapter  of 
this  kind  in  position. 

Charging-  Retorts. — Plain  retorts  must  be  charged  by  using  a  funnel- 
tube  :  this  may  be  a  funnel  with  an  elon-  ^      ,  .„     -r, 

,    ,    ,    ,         ^  A-&     ^-  e  -4.  Fig.  158.     Fig.  159 

gated  tube,  or  a  modiiication   ot  it,  as 

shown  in  Figs.  158,  159,  and  160,  or  one 
may  be  improvised  by  selecting  a  tube  of 
sufficient  diameter  to  permit  of  the  intro- 
duction of  a  small  funnel  (see  Fig.  161). 
The  object  of  using  a  funnel-tube  is  to  pre- 
vent the  soiling  of  the  neck  of  the  retort ; 
as  the  object  of  distillation  is  usually  to 
purify  the  liquid,  the  latter  must  be  de- 
livered into  the  bowl  of  the  retort  with- 
out touching  the  neck.  Fig.  162  shows 
the  method  of  charging  a  plain  retort; 
a  small  piece  of  rubber  tube,  R,  is  some- 
times placed  on  the  end  of  the  funnel- 
tube  to  guide  the  liquid  safely.  Tubu- 
lated retorts  are  charged  by  simply 
placing  a  funnel  in  the  tubulure  and 
pouring  the  liquid  in. 

Safety-Tubes. — It  is  sometimes  impossible  to  avoid  sudden  evolu- 


Stoppered      Funnel-tube, 
funnel-tube. 


Thistle-top 
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tions  of  vapor  during  distillations.  When  there  is  a  likelihood  of  such 
occurring,  it  is  advisable  to  insert  a  Welter's  safety-tube  into  the  tubu- 
lure  of  tlie  retort.  This  tube  (see  Fig.  163)  is  bent  into  the  form  of 
an  S,  having  a  bulb  blown  in  the  middle,  and  a  thistle  funnel  at  the  top. 

Mercury  is  poured  into 
Fig.  163.  the  tube  before  inserting 

it  into  the  tubulure  of 
the  retort,  and  a  piece  of 
loose  cotton  is  placed  in 
the  thistle  funnel ;  when 
undue  pressure  occurs, 
the  mercury  is  forced 
into  the  cotton  and  the 
vapor  escapes ;  when  the 
retort  has  been  thus  re- 
lieved, the  mercury  de- 
scends into  the  bulb  and 
the  distillation  proceeds. 
Retort-stands  are  used 
to  support  properly  re- 
torts, flasks,  receivers, 
etc.,  during  distillation, 
although  they  are  also 
employed  by  pharmacists 
for  a  variety  of  other 
purposes,  as  in  filtration, 
percolation,  evaporation, 
etc.  Fig.  164  shows  a 
retort-stand  which  has 
been  used  with  much 
satisfaction  in  the  labora- 
tory of  the  Philadelphia 
College  of  Pharmacy. 
It  is  more  substantial 
than  those  that  are  com- 
monly furnished  by  the 
chemical -apparatus  makers.  The  clamp  (see  Fig.  165)  is  made  upon  the 
principle  of  one  originally  devised  by  S.  Lloyd  Wiegand,  and  is  hook- 
shaped,  so  that  any  of  the  different  sizes  of  rings  may  be  unscrewed  from 
the  upright  rod  without  disturbing  the  rest.  In  many  of  the  common 
retort-stands  the  bottom  ring  cannot  be  removed  without  first  slipping 
off  all  above  it.  Fig.  166  shows  the  ordinary  retort-ring.  The  almost 
universal  fault  of  the  retort-stands  in  common  use  is  their  extreme 
lightness  and  want  of  stability ;  the  rings  frequently  bend  under  such 
weights  as  should  be  easily  borne,  and,  owing  to  the  base  being  too  light 
and  small,  the  wiiole  stand  is  sometimes  upset  during  an  operation.  In 
the  stand  shown  in  Fig.  164  the  base-plate  is  permanently  fastened  to 
the  operating  counter  in  a  place  known  to  be  the  most  convenient ;  if 
the  counter  is  one  that  must  be  used  for  other  purposes,  the  base-plate 
may  be  screwed  to  the  under  side  of  the  counter,  and  a  five-eighths-inch 
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hole  bored  through  the  counter,  so  that  the  centre  shall  coincide  with  the 
centre  of  the  hole  in  the  base-plate.  When  the  retort-stand  is  not  in 
use,  the  hole  in  the  counter  may  be  closed  with  a  cork.     The  upright  is 

made  of  half-inch  iron  tubing,  and  can 
be  quickly  screwed  into  the  base-plate 


Fig.  164, 
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Fio.  165. 


Retort-ring  clamp. 

Fio.  166. 


Be  tort-stand. 


Bing  with  split  sections  of  rubber  tubing. 


with  the  hands  without  the  use  of  pipe-tongs.  The  rings  and  clamps 
are  in  one  piece,  and  are  made  of  malleable  iron,  so  that  if  dropped  on 
the  floor  they  are  not  likely  to  break.  When  used  for  holding  a  glass 
percolator  or  funnel,  the  danger  of  fracture  on  account  of  the  contraction 
of  the  iron  ring  may  be  avoided  by  stretching  three  split  sections  of 
rubber  tubing  upon  it  (see  Fig.  167). 

Bumping  is  the  term  applied  to  a  phenomenon  occurring  when  certain 
liquids  are  heated  to  the  boiling-point  in  glass  vessels.  Ebullition  often 
proceeds  regularly  at  first  and  the  vapor  is  given  off  continuously,  when 
suddenly  the  surface  of  the  liquid  will  become  smooth  for  a  few  seconds. 
This  is  succeeded  by  a  slight  explosion,  when  the  accumulated  vapor 
is  violently  expelled  and  the  liquid  is  said  to  "  bump :"  these  effects 
occur  alternately,  and  increase  as  distillation  progresses,  and  some 
liquids,  particularly  sulphuric  acid,  cannot  be  distilled  in  glass  vessels 
without  using  certain  precautions.  The  exact  cause  of  bumping  has 
not  yet  been  satisfactorily  explained,  but  the  fact  that  the  forces  of 
cohesion  and  adhesion  in  certain  liquids  are  greater  when  they  are 
boiled  in  glass  vessels  than  in  metallic  vessels  has  been  proved.  The 
expedients  that  have  been  used  to  prevent  bumping,  or  rather  to  lessen 
its  effects,  usually  consist  in  the  addition  of  some  insoluble  solid  sub- 
stance to  the  liquid,  such  as  broken  glass,  a  fragment  of  charcoal  (when 
admissible),  piece  of  clay  pipe,  rock  crystal,  etc. ;  these  serve  to  break 
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the  explosive  force  of  the  vapor  in  its  upward  course,  and  are  thus 
serviceable.  Probably  as  good  an  expedient  to  use  as  any  in  pharma- 
ceutical operations,  is  to  add  a  few  pieces  of  glass  of  irregular  shape  to 
the  liquid  before  it  is  heated. 

LIEBIG'S   CONDENSER. 

This  condenser,  although  now  bearing  the  name  of  the  great  chemist, 
was  used  before  his  time.  It  consists  of  a  long  glass  tube,  surrounded 
by  another  tube  of  larger  diameter ;  two  small  openings  are  made,  one 
near  the  bottom  and  the  other  near  the  top  of  the  large  tube.  Connec- 
tion is  made  with  the  tube  leading  to  the  bottom  with  a  cold-water 
supply,  and  the  water  circulates  in  the  space  between  the  inside  of  the 
large  tube  and  the  outside  of  the  smaller  tube,  and  finally  has  its  exit 
at  the  opening  near  the  top.     Fig.  168  shows  a  large  condenser  of  this 

Fig.  168. 


Liebig  condenser. 


form,  well  suited  for  illustrating  the  process  of  condensation  practically. 
Both  tubes  are  of  glass,  the  ends  being  of  rubber,  and  made  by  cutting 


Fig.  169. 


Llebig  condenser  (all  glass,  rubber  joints). 


two  sections  from  a  clothes-wringer  roller ;  the  lowest  rubber  cork  is 
jwrforated  at  its  lowest  convenient  point,  for  the  introduction  of  a  short 
piece  of  glass  tubing,  and  the  upper  rubber  cork  is  similarly  perforated 
for  the  same  reason.  A  rubber  tube  connects  the  lower  short  glass  tube 
with  the  cold-water  supply,  whilst  another  rubber  tube,  connected  with 
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the  upper  short  tube,  carries  oif  the  warmed  water.  For  smaller  con- 
densers the  form  shown  in  Fig.  169  answers  very  well ;  the  outer  glass 
tube  is  contracted  at  the  ends  and  supplied  with  short  tubes  as  shown, 
a  rubber  tube  or  bladder  joint  being  used  to  make  the  joint  between 
the  condenser  tube  and  the  outer  tube.  This  form  is  recommended  in 
preference  to  the  kind  frequently  sold,  in  which 
a  long  and  thin  glass  tube,  designed  to  supply 
the  cold  water,  is  joined  to  the  large  tube  at  right 
angles.  This  glass  tube  is  very  easily  broken 
oif,  and  the  condenser  is  then  useless.  If  the 
outer  case  is  of  sheet-copper  and  the  tubes  metal- 
lic, this  objection  is  overcome,  although  the  great 
advantage  of  using  glass  tubes,  that  of  being  able 
to  watch  the  process  of  condensation  and  of  regu- 
lating the  heat  accordingly,  is  then  lost.  Fig.  170 
shows  a  glass  Liebig  condenser  in  operation,  and 
in  addition  the  method  of  using  a  glass  tubu- 
lated receiver,  with  a  flask  to  collect  the  distillate. 


Liebig  condenser  (in  use). 

The  liquid  which  is  being  distilled  is  gradually  supplied  to  the  distil- 
ling flask  by  the  feed-tube  from  the  contents  of  the  bottle  on  the  shelf; 
the  rate  of  flow  is  controlled  by  a  pinchcock  compressing  the  rubber 
tube.  An  enlarged  view  of  the  best  form  of  pinchcock  to  use  for  this 
purpose  is  shown  in  Figs.  171  and  172.    It  was  contrived  by  Dr.  Squibb 

to  overcome  the  annoy- 
ances experienced  in  using 
the  ordinary  forms.    It  can 

Fig.  172. 


Fig.  171. 


Squibb's  pinchcock  (closed). 


Sqjiibb'e  pinchcock  (open). 

be  easily  and  (juickly  applied  to  or  removed  from  a  rubber  tube  without 
breaking  a  joint,  and  much  more  perfect  control  of  the  flow  can  be 
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Spring  pinchcock  (Mohr's). 


Screw  pinchcock  (Hoffman's). 


secured  than  by  the  form  seen  in  Fig.  173,  which  is  known  as  Mohr's. 
Hoffman's  screw  pinchcock  (see  Fig.  174)  is  often  useful,  but  it  cannot 
be  applied  or  removed  so  conveniently  as  Squibb's.     A  section  of  com- 
pressed tube  is  shown 
Fio.  173.  Fig.  174.  at  A.     Fig.  175  showa 

a  method  of  refrigera- 
T\  tion  which  may  be  used 
when  the  ordinary  con- 
densers and  a  steady 
supply  of  water  are  not 
to  be  had,  A  wide  tube 
is  connected  with  the 
distilling  flask,  and  some  lint,  lamp-wick,  or  other  absorbent  material  is 
wrapped  spirally  around  it  and  tied  at  the  ends ;  a  square  piece  of  card- 
board is  perforated  so  that  it  will  fit  tightly  upon  the  tube,  and  it  is 
pushed  upon  the  lower  end  until  it  is  in  close  contact  with  the  lint ;  if 
water  can  be  supplied  from  a  faucet,  a  rubber  tube  is  connected  with  it 
and  conducted  to  the  upper  part  of  the  condensing  tube,  and  tied  in 
such  a  position  that  a  stream  of  water  will  trickle  from  it  and  be  carried 
down  by  the  lint  until  it  reaches  the  cardboard,  where  it  falls  into  the 

vessel  prepared  to  receive  it.  If  hydrant 
water  is  not  available,  a  large  bottle  contain- 
ing water  may  be  placed  upon  a  shelf,  and  a 
syphon,  having  a  rubber  tube  and  pinchcock, 
attached,  as  shown  in  the  cut. 

The  Condensing  Worm. — The  method  of 
condensing  by  the  use  of  the  worm  is  very 
old,  and  its  advantage  in  securing  economy  of 
space  and  its  ease  of 
application  are   very  Fig.  176. 

apparent.  Fig.  176 
affords  a  good  illus- 
tration of  this  kind 
of  condenser  used  in 
the  larger  laborato- 
ries.   It  will  be  found 


Fig.  175. 


most  convenient  to  attach 
the  condenser  to  a  w^ooden 
base,  mounted  on  wheels, 
of  suitable  height :  this 
permits  the  convenient 
shifting  of  the  condenser 
to    the    different    stills. 

Block-tin  pipe  is  the  best  Tube  condenser.  Condensing  worm. 

that  can  be  used  for  gen- 
eral pharmaceutical  work.     Copper  or  tinned-copper  tube  should    be 
avoided,  because  it  is  impossible  to  prevent  the  action  of  acid  vapors 
or  liquids  upon  the  copper;  soluble  salts  of  copper  would  thus  be 
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Fig.  177. 


formed  and  the  distillate  often  rendered  poisonous.  Iron  tube  is  not 
admissible,  on  account  of  the  contamination  from  iron  salts ;  pure  tin  is 
not  affected  so  easily,  and  the  salts  that  possibly  would  be  formed  are 
not  so  objectionable.  Block-tin  pipe  may  be  wound  spirally  around  a 
convenient  cylindrical  vessel,  such  as  a  tin  can  or  similar  object,  to  give  it 
the  proper  shape,  and  then  fastened  to  three  notched  uprights  and  placed 
in  position,  as  shown  in  Fig.  176.  Earthen-ware  condensing  worms 
of  all  sizes,  of  excellent  quality,  are  made  by  Doulton  &  Watts,  Lambeth, 
London,  England,  and  by  John  Cliff  &  Sons,  Leeds,  England.  For  con- 
densing acid  vapors,  as  in  making  spirit  of  nitrous  ether,  these  condensers 
are  undoubtedly  superior  to  metallic  ones. 

PHARMACEUTICAL   STILLS. 

Stills  are  preferred  in  all  distillatory  operations  where  the  liquids  or 
vapors  do  not  act  chemically  upon  the  metals  of  which  they  are  made. 
Tinned  copper  is  the  best  material  to  use  in  the  construction  of  stills,  for, 
although  tinned  iron  is  cheaper,  the  greater  durability  of  the  former 
renders  them  in  the  end  more  economical.  The  same  typical  forms  may 
be  seen  in  the  construction  of  pharmaceutical  stills  as  in  glass  distilla- 
tory apparatus, — i.e.,  the  alembic  and  retort. 

Pharmaceutical  Stills — Alembic  Principle. — One  of  the  most  useful 
stills  constructed  on 
this  principle  was 
devised  by  Prof. 
Procter  in  1847. 
The  still  body  was 
connected  with  the 
condensing  head  or 
dome  by  a  water- 
joint,  and  the  sides 
of  the  dome  were 
continued  up  into 
the  head  so  that  an 
alembic-gutter  was 
formed  to  catch  the 
condensed  liquid ; 
this  was  delivered  at 
the  spout,  and  this 
spout  was  partly 
surrounded  by  the 
jacket.  Water  for 
refrigeration  was 
supplied  by  a  tube ; 
this  first  circulated 
around  the  deliv- 
ery-spout, and  then 
found  an  exit 
through  a  rubber 
tube.  Wiegand's  still  is  shown  in  Fig.  177.  It  differs  from  Procter's 
principally  in  the  method  of  joining  the  head  of  the  still  to  the  body  ; 


Wiegand's  still. 
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Fio.  178. 


Curtman's  still. 


the  sides  of  the  head  are  tapering,  so  that  the  head  can  be  pressed  down 
tightly  into  the  body,  and  with  the  aid  of  flaxseed  lute  a  tight  joint  can 
be  made ;  the  feed-pipe  is  useful  in  charging  the  still,  from  the  fact  that 
it  carries  the  liquid  below  the  point  where  it  would  be  likely  to  soil  tlifi 
condensing  surface  by  splashing.  Prof.  Curtman's  still  (see  Fig.  178) 
has  several  modifications  about  it  which  require  special  notice.     The 

jacketing  of  the  neck 
of  the  alembic,  which 
is  partially  carried  out 
in  Procter's  and  Wie- 
gand's  stills,  is  extend- 
ed so  that  it  is  convert- 
ed into  a  Liebig's  con- 
denser ;  a  bent  tube,  L 
(see  Fig.  179),  serves 
to  convey  water  par- 
tially heated  from  con- 
tact with  the  vapor 
over  into  the  head, 
B  :  this  modification 
is  especially  intended 
to  strengthen  alcohol 
which  is  in  process  of 
recovery  from  weak 
tinctures ;  the  water 
used  for  refrigeration  circulates  around  the  central  tube,  N,  in  the 
Liebig's  condenser,  and  then  finds  an  outlet  into  the  head  B  by  means 

of  the   bent  tube  L. 
Fio-  179.  The    intention    is    to 

regulate  the  flow  of 
water  so  that  it  shall 
be  sufficient  to  con- 
dense alcoholic  vapor 
passing  through  the 
tube,  the  heated  water 
from  L  being  at  the 
same  time  of  a  tem- 
perature just  above 
that  of  the  boiling- 
point  of  alcohol  (180° 
F.)  :  the  vapor  of 
water  coming  over 
with  the  alcoholic  va- 
por comes  in  contact 
with  this  heated  sur- 
face, and,  as  the  boil- 
ing-point of  water  is  100°  C.  (212°  F.),  the  temperature  of  the  condensing 
surface  (180°  F.)  is  sufficient  to  condense  the  vapor  of  the  water,  but 
not  that  of  the  alcohol ;  thus  the  water  is  separated  and  trickles  back 
into  the  still,  while  the  alcoholic  vapor  passes  on  into  the  condenser. 

11 


Curtman's  still  (sectional  view). 
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A  still  on  the  alembic  principle,  made  by  Whitall,  Tatum  &  Co.,  is 

shown  in  Figs.  179a  and  1796.     E  repre- 
sents the  boiler,  the  pan  C  being  used  as  a  yiq.  I79a. 

water-bath  if  required.      The  vapor  rises 

through  the  tube  H  and   passes  into  the 

chamber  B,  where   it   is   condensed.     The 

reservoir  A  is  supplied  with  cold  water,  ice, 

or  snow.     The  condensed  liquid  flows  into 

a  trough  around  the  tube  H  and  is  dis- 
charged through  F.     At  G  there  is  a  tubu- 

lure,  closed  with  a  screw-cap,  through  which 

the  boiler  can   be  supplied  with  water  or 

the  liquid  which  is  to  be  distilled.      The 

reservoir  A  is  furnished  with  an  overflow- 
pipe  to  conduct  away  the  warm  water  as 

distillation  proceeds.     The  still  is  simple  in 

construction,  but  in  practice  it  will  be  found 

advisable  to  attach  a  rubber  tube  to  F  to 

conduct  the  distillate  away  from  the  flame 

or  other  source  of  heat. 

Fig.  179c  represents  Game's  still,  made 

by  J.  M.   ]Maris  &  Co.,  of  Philadelphia. 

This  still  is  also  constructed  on  the  alembic 

principle,    the   special    features    being   the 

tubes  A  and  B,  as  shown  in  the  drawing, 

which  are  used  to  supply  the  still  with  liquid  continuously  during  the 

distillation,   the   tube   B    connecting   with 
Fig  1796.  ^^^  reservoir  and  furnishing  air  to  replace 

the  liquid  as  it  flows  into  the  still ;  the  dis- 
tilling chamber  is  shown  at  G,  the  pipe  A 
descending  nearly  to  the  bottom  of  the 
still ;  the  pipe  B  terminates  in  an  inverted 
funnel  near  the  bottom  for  the  jDurpose  of 
lessening  the  possibility  of  the  air-pipe's 
becoming  closed  by  the  splashing  of  a  thick 
liquid.  The  mouth  of  this  cone  is  about 
three-fourths  of  an  inch  above  the  bottom, 
and  it  will  be  seen  that  Avhen  sufficient 
liquid  has  been  run  into  the  still  from  tube 
A  to  reach  the  bottom  of  tube  B,  no  more 
liquid  falls  from  the  reservoir,  and  thus  the 
amount  of  liquid  in  the  still  is  always  lim- 
ited. When  the  distillation  reduces  the 
quantity  of  liquid  so  that  it  falls  below  the 
level  of  tube  B,  the  liquid  runs  again  from 
the  reservoir,  and  thus  the  supply  becomes 
automatic.  The  other  parts  of  the  still 
will  be  readily  comprehended  by  inspecting 
Fig.  179c. 
The  still  shown  in  Fig.  179d  was  invented  by  Professor  A.  B. 
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Fig.  179c. 
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Stevens,  of  Ann  Arbor,  Michigan.     As  will  be  seen  from  the  ilhistra- 
tion,  it  is  made  on  the  alembic  principle,  but  it  has  several  features 

about  it  which  differ  from  the  stills 
heretofore  described.  A  light  cop- 
per float,  having  a  central  rod  or 
stem,  is  arranged  in  the  still  body, 
so  that  it  will  warn  the  operator 
when  the  liquid  in  the  still  has 
evaporated  below  the  danger-point, 
previously  adjusted.  One  of  the 
best  features  about  this  still  is  the 
method  of  joining  the  two  principal 
parts.  The  water-joint,  which  is 
never  satisfactory  in  actual  practice, 
is  replaced  here  by  a  rubber  rod 
ring,  which  fits  into  a  circular 
groove  and  is  held  in  place  by 
clamps  which  are  easily  disconnected  when  the  distillation  is  over. 
The  methods  of  condensing  and  refrigerating  are  similar  to  those  used 
in  the  preceding  descriptions  of  alembic  stills. 

Stills  constructed  on  the  alembic  principle  have  the  disadvantage  of 
having  the  cold  water  supply  directly  over  the  source  of  heat,  and,  as 
the  latter  is  usually  a  coal  stove  or  gas  burner,  the  cold  water  used  for 
refrigeration  is  rapidly  heated,  and  much  more  is  required  to  eifect 
condensation  than  is  the  case  with  stills  constructed  on  the  retort  prin- 
ciple. Again,  the  delivery-tube  of  the  condensed  liquid  is  immedi- 
ately over  the  fire,  and  in  recovering  alcohol  from  weak  percolates  (one 
of  the  principal  uses  that  pharmaceutical  stills  are  put  to)  the  danger 
from  alcoholic  vapor  taking  fire  is  great,  if  constant  vigilance  is  not 
exercised.  Many  accidents  have  occurred  through  the  neglect  of  the 
operator  to  keep  a  constant  supply  of  cold  water  applied  to  the  con- 
denser. In  cities  and  towns  where  water  is  supplied  by  a  tap  or  faucet 
tlie  flow  is  sometimes  stopped  by  the  shutting  off  of  the  water  when 
workmen  are  making  repairs  to  the 

f>ipes,  and  serious  accidents  are  thus 
ikely  to  occur  through  the  water  in 
the  condenser  becoming  so  hot  that 
it  will  not  condense  alcoholic  or 
ethereal  vapors,  which  soon  come 
in  contact  with  the  flame,  and  fire  or 
explosion  results.  In  all  stills  made 
on  the  alembic  principle  care  should 
be  observed  to  connect  a  metal  or 
glass  tube  with  the  delivery-tube  of 
the  still,  so  as  to  lengthen  it  and  con- 
vey the  condensed  liquid  as  far  as 
possible  away  from  the  flame.  Fortu- 
nately, water  joints  are  now  rarely  employed  :  these  usually  consist  of 
a  gutter  running  around  the  top  of  the  still  body  and  filled  with  water  ; 
the  head  of  the  still  is  simply  laid  on  top  and  held  in  place  by  a  clasp ; 
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in  a  short  time  the  heat  evaporates  the  water,  permitting  the  escape 
of  vapor ;  hence  watchfulness  is  required  to  renew  the  supply  of  water. 

Tlie  distilling  apparatus  known  as  the  Prentiss  still,  or  alcohol 
reclaimer,  possesses  some  peculiarities,  a  portion  of  the  vapors  being 
condensed  immediately  over  the  still :  the  still  body  has  an  upright 
column  screwed  to  it ;  this  connects  by  a  union  joint  with  the  condenser, 
which  is  a  single  pipe  bent  into  a  zigzag  form  and  terminating  in  a 
spout.  The  water  intended  for  refrigeration  is  poured  into  the  funnel  at 
the  top.  The  dis- 
tinctive feature,  how- 
ever, is  the  series 
of  perforated  dia- 
phragms which  are 
soldered  to  a  central 
rod  and  are  placed 
inside  of  the  column ; 
these  are  asserted  to 
impede  the  passage 
of  and  condense 
aqueous  vapor  when 
mixed  with  that 
which  is  alcoholic; 
the  alcoholic  vapor 
passes  over  and  is 
converted  into  alco- 
hol in  the  condenser, 
whilst  the  condensed 
water  falls  back  into 
the  still. 

A  condenser  con- 
trived by  Charles 
Rice,  in  which  the 
block-tin  worm  is 
enclosed  and  placed 
immediately  above 
the  still  head,  is 
shown  in  Fig.  180. 
The  still  is  heated 
by  steam,  which  en- 
ters at  M,  N  being 
the  exhaust  -  pipe. 
The  still  head  is  con- 
structed of  copper. 
The  condenser  is 
a  cylindrical  copper 
vessel,  with  rounded 
bottom  and  closed  top,  having  short  half-inch  tubes  projecting  from  the 
bottom  and  from  the  top  at  B  and  C.  There  are  two  such  tubes  at  the 
bottom,  one  for  attaching  the  rubber  hose,  A,  bringing  the  water ;  the 
second,  shown  in  the  cut  immediately  alongside  the  letter  B,  is  closed  with 
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a  cork,  and  is  used  to  permit  the  water  to  be  emptied  without  detaching 
the  hose  from  the  other.  At  the  top  there  are  two  tubes,  one  at  C  for 
attaching  rubber  hose  to  carry  off  the  water  into  the  waste-pipe  D  ;  the 
other,  which  is  closed  with  a  cork,  is  not  shown  in  the  cut,  as  it  is  on  the 
back  of  the  condenser. 

The  head  of  the  still  carries  three  short  tubulures,  only  one  of  which 
is  visible  in  the  cut :  this  one  contains  a  cork  bearing  the  safety- 
valve,  L.  A  second  one  is  at  the  other  side,  for  refilling  the  still 
when  required,  with  another  narrower  tube  intended  for  the  inser- 
tion of  a  thermometer.  The  condensing  pipe  begins  at  E,  where  it 
rises  from  the  head  parallel  with  the  condenser.  It  is  made  of  copper 
as  far  as  the  point  indicated  by  the  upper  E,  where  it  is  soldered  to  the 
downward  projecting  upper  end  of  the  block-tin  worm  contained  in  the 
condenser  and  emerging  from  it  at  F.  This  arrangement  makes  it  im- 
possible for  any  condensed  liquid  to  come  in  contact  with  anything 
but  block-tin.  The  worm  inside  the  condenser  is  made  by  carefully 
winding  block-tin  pipe  upon  a  round  block  of  wood,  taking  particular 
care  to  give  the  coil  a  uniform  downward  descent  throughout.  After 
emerging  from  the  condenser  at  F,  it  extends  for  a  short  distance,  where 
the  cut  shows  it  to  be  connected  to  the  separate  block-tin  pipe,  J,  by 
means  of  a  union  joint  lined  with  tin.  Half-way  between  F  and  the 
end  proper  of  the  worm  the  pipe  is  tapped,  and  a  branch,  carrying  the 
faucet  J5,  leads  into  the  still  at  G,  where  it  terminates  under  the  centre 
of  the  head  in  the  form  of  an  C/5>  forming  a  trap  to  prevent  the  escape 
of  vapors  by  this  passage.  The  object  of  this  arrangement  is  to  cause 
the  condensed  liquid  to  flow  back  into  the  still  as  long  as  the  faucet  H 
is  open,  or  to  collect  it  outside  by  turning  off  the  faucet.  Prolonged 
digestions  with  alcohol  may  be  made  by  means  of  this  apparatus  with- 
out any  loss  of  liquid.  The  head  is  attached  to  the  still  by  means  of  a 
rubber  washer  and  iron  clamps,  and  when  it  is  desired  to  remove  it  the 
water  is  allowed  to  drain  from  the  condenser,  the  clamps  are  taken  off, 
and  the  whole  is  hoisted  up  by  the  tackle  iT,  and  set  on  one  side. 

Pharmaceutical  Stills — Retort  Principle. — The  method  of  condensing 
vapors  by  cooling  them  in  a  separate  vessel  connected  with  the  still  by 
a  tube  or  tubes  has  been  largely  employed.  The  simplest  plan  is  to 
connect  the  still  head  with  a  Liebig's  condenser  or  a  worm.  The  prin- 
cipal disadvantage  of  the  former  method  is  that  considerable  space  is 
required  in  providing  for  the  long  tube  and  its  refrigeration,  and  this 
is  an  important  consideration  in  most  laboratories.  The  disadvantage 
about  the  worm  is  one  which  is  still  greater,  for,  whilst  space  is  econo- 
mized, the  spiral  shape  of  tlie  worm  prevents  the  possibility  of  thoroughly 
cleaning  it,  and  where  a  still  is  used  for  several  purposes  the  odor  and 
taste  of  the  last  liquid  used  in  the  still  will  be  very  apt  to  pervade 
and  contaminate  the  distillate  in  process  of  collection.  Kolle,  in  his 
endeavor  to  overcome  these  objections,  retained  the  condensing  tub,  but, 
instead  of  using  a  worm,  bent  the  pipe  into  a  zigzag  form  and  adjusted 
it  in  a  vertical  plane,  the  angles  of  the  zigzag  tube  upon  one  side 
projecting  through  the  sides  of  the  tub :  these  projecting  angles  were 
made  of  separate,  short  pieces  of  tube,  which  were  cemented  to  the 
condensing  pipe.     The   objection   to   this  condenser  was   the  incon- 
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venience  of  breaking  and  making  so  many  joints.  Mitscherlich  im- 
proved Gadda's  condenser  by  constructing  a  condenser  from  two  cylin- 
drical vessels,  the  inner  one  removable  and  yet  capable  of  being  con- 
nected with  the  outer  vessel  by  a  tight  joint :  deficiency  of  condensing 
surface  and  the  inconvenience  of  making  vapor-tight  joints  were  objec- 
tionable in  this  condenser. 

From  a  consideration  of  the  necessity  for  some  new  plan  for  con- 
densing liquids  in  pharmaceutical  stills,  whereby  the  above  objec- 
tions could  be  overcome,  the  author  was  led,  in  1872,  to  employ  the 
principle  of  the  tubular  boiler  for  condensation  (see  Fig.  181).  The 
body  of  the  still  is  made  of  tinned  copper ;  the  bottom  is  not  rounded,  but 
flat,  permitting  it  to  stand  securely  on  an  ordinary 
counter;  the  bottom  is  made  of  heavier  copper  Fiq.  i81. 

than  the  sides,  and  is  fastened  by  tucking  and 
folding,  thus  making  a  tight  joint.    A  glass  tube 
water-level  on  the  side  of  the  still  shows  when  the 
liquid  has  been  distilled  to  a  dangerously  low 
point,  as  well  as  too  active  ebullition,  which  may 
result  in  frothing.     The  glass  tube  may  be  re- 
moved from  the  rubber-tube  connection  by  simply 
slipping  it  out,  and  if  a  thick  residue  in  the  still 
remains,  it   may  be   trans- 
ferred to   a  bottle   or  dish 
by  allowing  it  to  escape  at 
the  lower  tube  orifice,  thus 
avoiding  loss  of  product  by 
waste.     The    still   body   is 
connected  with  the  top  by 
a  "  twine  joint,"  a  flat  brass 
ring  being  soldered  to  the 
top  of  the  still  body,  and 
another  of  exactly  the  same 
size  being  soldered   to   the 

still  top  or  dome.   When  the  pharmaceutical  stiii. 

connection  is  to  be  made,  a 

piece  of  soft,  thick  twine,  two  inches  longer  than  the  circumference  of 
the  ring,  is  soaked  in  water,  and  carefully  laid  upon  the  brass  ring 
in  such  a  way  that  the  ends  overlap ;  the  top  is  then  carefully  laid 
upon  the  wet  twine  and  securely  fastened  with  clamps,  which  should  be 
applied  at  opposite  points  at  the  same  time,  so  as  to  bear  equally. 

The  still  top  diifers  from  most  others  in  having  the  opening  for  the 
escape  of  vapors  drawn  over  to  one  side,  instead  of  in  the  centre ;  by 
this  arrangement  the  condensing  surface  of  the  dome  is  reduced  to  a 
minimum,  and  condensation  inside  the  still  is  obviated  as  far  as  possible. 

The  construction  of  the  condenser  shows  the  application  of  a  well- 
known  principle  which  has  been  made  to  do  service  for  an  opposite 
purpose.  The  substitution  of  a  number  of  tubes  of  small  diameter  for 
one  large  vessel  is  recognized  as  an  eifective  means  of  rapidly  producing 
vaporization  (see  page  131).  The  principle  is  of  equal  value  in  con- 
densation.    The   condenser  has  seven  parallel,  solid  block-tin  tubes, 
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surrounded  by  a  copper  case :  this  case  is  perforated  twice,  and  a  short 
tube  is  soldered  in  at  each  extremity.  To  the  lower  tube  a  rubber 
tube  is  attached,  which  is  connected  with  a  cold-water  faucet ;  a  rubber 
tube  is  slipped  over  the  upper  short  copper  tube  of  the  condenser  for 
carrying  off  the  water  after  it  has  served  its  purpose  of  condensing  the 
vapors,  which  it  does  by  circulating  freely  between  the  outer  surface 
of  the  block-tin  tubes  and  the  inner  surface  of  the  containing  case. 
The  proportions  of  this  condenser  are  so  adjusted  that  if  any  liquid  likely 
to  be  used  is  actively  boiled  in  the  still  body,  and  cold  water  is  running 
through  the  condenser,  there  can  be  no  escape  of  condensable  vapor  at 
the  exit-tube.  In  the  condenser  for  the  still  holding  three  gallons  the 
combined  length  of  the  tubes  is  about  six  feet,  and  about  one  hundred 
square  inches  of  condensing  surface  are  obtained  :  the  condenser  itself  is 
fifteen  inches  long  and  about  four  inches  wide.  Straight,  smooth,  solid 
block-tin  parallel  tubes  are  used  because  of  the  convenience  of  cleaning 
them.  A  piece  of  cloth  wrapped  on  the  end  of  a  rattan  or  stiff  wire  may 
be  rapidly  pushed  through  each  tube,  which  serves  to  clean  it  when  a 
very  odorous  liquid  has  been  distilled,  but  usually  it  suffices  to  hold  the 
condenser  under  a  hot-water  faucet  for  a  few  moments.  The  methods 
of  connecting  the  various  parts  of  the  apparatus  are  simple.  Two 
ground-brass  joints  are  made,  one  at  the  point  of  junction  of  the  con- 
denser, with  the  still  head  top,  and  the  other  where  the  nose-piece  is 
attached  to  the  end  of  the  condenser :  these,  on  account  of  their  com- 
paratively small  diameter,  require  no  clamps  or  lute,  and  are  vapor- 
tight.  Where  a  moderate  heat  below  the  boiling-point  of  water  is  re- 
quired, the  still  body  is  placed  in  a  kettle ;  and,  if  the  quantity  of  liquid 
to  be  distilled  is  not  large,  a  round-bottomed,  tinned-copper  water- 
bsth  is  clamped  between  the  still  body  and  still  head,  and  the  still 
be  dy  filled  with  water,  the  waste  steam  escaping  through  three  apertures 
in  the  rim  of  the  water-bath.  This  water-bath  arrangement  may  be 
used  in  addition  in  making  ointments.  The  automatic  feeding  attach- 
ment consists  of  a  glass  syphon,  a  rubber  and  a  glass  tube  (the  latter 
passing  through  a  cork),  and  a  pinchcock.  The  manner  of  using  this 
is  as  follows.  The  still  having  been  charged  (about  half  full),  the  re- 
mainder of  the  liquid  is  placed  in  a  vessel  above  the  still  body  upon  any 
suitable  support ;  the  syphon  is  placed  in  the  liquid,  then  connected 
with  the  rubber  tube  carrying  the  pinchcock,  and  by  suction  or  other 
means  the  syphon  is  filled  and  the  pinchcock  screwed  down ;  the  other 
end  of  the  rubber  tube  is  then  connected  with  the  glass  tube  running 
through  the  cork,  which  passes  through  the  tubulure  in  the  still  head. 
Heat  is  now  applied  to  the  still  body,  the  cold-water  faucet  is  turned 
on  to  supply  the  condenser  with  cold  water  through  the  lower  rubber 
tube,  and  when  the  distillate  comes  over  in  a  steady  stream  a  narrow 
strip  of  paper  is  pasted  on  the  glass  gauge-tube  on  the  body  of  the  still 
to  mark  the  level  of  the  liquid  at  starting.  The  pinchcock  is  then 
opened,  and  the  level  of  the  liquid  in  the  still  is  regulated  so  that  the 
liquid  neither  rises  nor  falls  :  this  indicates  that  a  stream  of  liquid  from 
the  reservoir  above  is  running  into  the  still  exactly  equal  in  volume  to 
that  of  the  distillate  running  from  the  exit-tube,  and  the  apparatus 
may  be  left  to  take  care  of  itself.     The  empyreumatic  odor  which  dis- 
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tilled  and  aromatic  waters  often  possess,  and  which  is  usually  caused  by 
the  solid  substances  lying  in  immediate  contact  with  the  hot  still  bottom, 
is  obviated  in  this  still  by  putting  the  substance  into  a  hemispherical, 
coarse  wire-sieve  cage  (see  Fig.  182) :  the  round  bottom  of  the  cage 
prevents  any  possibility  of  contact  with  the  flat  bottom  of  the  still, 
whilst  circulation  of  the  water  and  vapor  takes  place  through  the 
meshes  ;  a  handle  serves  to  lift  it  out  when  the  distillation  is  completed. 
Fig.  183  shows  a  dissected  view  of  the  still,  which  illustrates  the  relative 


Fig.  182. 


Wire  cage. 


Pharmaceutical  still  (sectional  view). 


Fig.  184. 


position  of  the  parts, — D,  the  still  body ;  N,  tube  level ;  L,  clamp ; 
C,  water-bath ;  W,  condenser ;  B,  cold-water  tube ;  A,  exit-tube  for 
warmed  water. 

A  very  useful  automatic  water  still,  devised  by  Herrick,  is  illustrated 
by  Fig.  184.  The  lower  vessel  is  the  boiler,  the  middle  one  the  con- 
denser tank,  the  upper  one  the  supply  tank  pro- 
vided with  a  loose  cover.  Of  the  four  pipes  shown, 
A  is  the  steam  and  condensed  water  tube,  coiled, 
as  shown  in  the  condenser  tank  full  of  water,  and 
delivering  distilled  water  at  A' ;  B  is  a  pipe  lead- 
ing from  the  water  level  in  the  boiler  to  the  top 
of  the  supply  tank ;  C,  a  pipe,  with  cock,  leading 
from  the  bottom  of  supply  tank  to  the  condenser 
tank ;  and  D,  a  pipe  leading  from  the  top  of  the 
condenser  tank  to  bottom  of  boiler.  E  is  an  open- 
ing, with  air-tight  stopper,  for  filling  supply  tank  ; 
and  F,  a  cock  to  draw  off  hot  water  from  boiler. 
The  distillation  of  water  proceeds,  after  it  is  once 
started,  automatically.  The  advantages  possessed 
by  such  a  still  are  that  a  constant  supply  of  dis- 
tilled water  can  be  furnished  at  a  minimum  cost. 
It  can  be  operated  by  a  gas  flame,  coal-oil  stove, 
or  by  placing  it  upon  the  top  of  a  range  or  stove, 
or  in  fact  by  any  source  of  heat,  and  a  very  little 
care  suffices  to  keep  it  running.  It  is,  of  course, 
only  suited  for  distilling  one  liquid  like  water, 
where  a  constant  supply  of  liquid  can  be  maintainal,  and  is  not  in- 
tended to  be  used  for  general  pharmaceutical  work,  such  as  recovering 
alcohol  from  weak  percolates,  etc. 


Automatic  water  still. 


DISTILLATION.  1G9 

Fractional  Dktillation. — By  this  terra  is  meant  the  process  of  sepa- 
rating by  distillation  liqnids  having  different  bcjiling-points  or  vapor- 
densities.  When  a  mixed  liqnid,  or  one  consisting  of  liquids  of  un- 
equal volatility,  is  distilled,  the  first  portion  of  the  distillate  contains 
a  larger  proportion  of  the  most  volatile  constituent  than  of  the  others  ; 
hence  the  boiling-point  is  observed  to  rise  as  the  distillation  proceeds ; 
and  if  a  means  is  provided  for  collecting  the  distillate  in  several  por- 
tions, or  fractions,  as  they  are  called,  fractional  distillation  offers  a  process 
by  which  liquids  may  be  purified  or  separated.  It  is  impossible,  how- 
ever, in  a  single  operation  to  effect  this  separation  of  the  component  parts 
of  a  mixed  liquid  perfectly,  because  the  distillate  obtained  at  any  period 
of  the  process  is  nearly  identical  with  the  vapor  that  is  rising  from  the 
hot  liquid,  and  therefore  it  is  made  up  of  the  condensed  vapor  of  that 
part  of  the  liquid  having  a  boiling-point  at  or  below  the  temperature 
registered  by  the  thermometer,  plus  the  smaller  amount  of  condensed 
vapor  that  is  given  off  from  the  constituents  having  higher  boiling- 
points,  but  which  emit  sensible  vapors  much  below  the  point  at  which 
they  actively  boil.  The  relative  proportions  of  the  constituents  of  the 
mixed  liquids  have  also  a  bearing  in  determining  the  composition  of  the 
distillate.  By  collecting  the  fractions  carefully  at  stated  temperatures, 
and  redistilling  each  by  itself,  a  more  thorough  separation  may  be 
effected,  and  this  method  is  usually  followed  when  such  a  separation 
is  necessary.  Upon  the  small  scale  one  of  the  simplest  forms  of  appa- 
ratus for  fractional  distillation  is  made  by  taking  a  gas  bulb  (a  glass 
flask  having  a  bent  lateral  tube  in  the  neck),  and,  having  adjusted  a  per- 
forated cork  in  the  neck  for  a  thermometer,  passing  the  tube  of  the  gas 
bulb  into  a  loosely-stopped  test-tube,  Avhich  is  placed  in  a  vessel  sur- 
rounded with  ice  or  properly  refrigerated.  A  more  efficient  method  is 
to  connect  the  lateral  ascending  tube  of  a  flask  with  the  end  of  a  worm, 
or  a  condenser  so  arranged  that  the  liquid  condensed  at  a  certain  tem- 
perature may  run  back  into  the  flask ;  vapors  having  lower  boiling- 
points  pass  through  it  uncondensed  until  they  reach  the  second  con- 
denser, which  is  refrigerated  to  a  degree  sufficient  to  condense  all  the 
vapor.  This  method  is  used  for  manufacturing  purposes  upon  the 
large  scale. 

Destructive  distillation  is  the  process  of  heating  dry  organic  matter  in 
a  distillatory  apparatus  until  all  volatile  substances  arc  driven  over:  the 
residue  is  said  to  be  carbonized.  Destructive  distillation  is  a  process 
which  is  rarely  employed  by  the  pharmacist ;  hence  it  is  not  neces- 
sary in  this  work  to  treat  the  subject  in  detail.  Glass  vessels  are  not 
adapted  to  the  process,  because  they  will  not  usually  stand  the  heat 
required  without  fracture,  and  the  solid  residue  frequently  fuses,  is 
insoluble  in  water,  and  becomes  so  firmly  attached  to  the  bottom  and 
sides  that  it  cannot  be  removed  without  great  difficulty.  The  best  form 
of  apparatus  is  an  open  vessel  of  cast  iron,  like  a  crucible,  having  a 
flange  at  the  top,  a  dome  with  a  corresponding  flange,  and  a  bent 
tube  for  carrying  off  the  gaseous  products  :  the  connection  is  made  with 
fire-clay  lute  and  iron  clamps.  The  manufacture  of  acetic  acid,  succinic 
acid,  oil  of  amber,  etc.,  affords  illustrations  of  the  use  of  this  process, 
which  is  nearly  always  performed  on  a  large  scale. 
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Sublimation  is  the  process  of  distilling  volatile  solids.  The  product 
is  termed  a  sublimate. 

The  objects  of  sublimation  are — 1,  to  purify  volatile  solids  from 
admixed  and  fixed  impurities,  and,  2,  to  provide  a  convenient  means  of 
collecting  volatile  solids  resulting  from  chemical  reaction  at  high  tem- 
peratures. The  retorts  or  apparatus  used  may  either  be  of  iron,  or  of 
glass  or  stone- ware  if  the  degree  ot  heat  necessary  will  admit  of  the  use 
of  the  latter. 

Sublimation  is  almost  exclusively  confined  to  operations  which  are 
conducted  by  manufacturers  on  the  large  scale.  A  process  was  formerly 
official  for  the  sublimation  of  benzoic  acid.  It  consisted  in  intro- 
ducing benzoin  into  a  shallow  tinned-iron  pan,  and  pasting  over  the 
top  a  sheet  of  filtering-paper.  A  pasteboard  hood,  shaped  like  a  hat- 
box,  was  then  fitted  to  the  pan  and  tied  or  pasted  with  paper  so  that  a 
tight  joint  was  made ;  the  apparatus  was  placed  on  an  iron  plate  and 
subjected  to  a  low  but  uniform  heat :  the  vapors  of  benzoic  acid  passed 
through  the  pores  of  the  filtering-paper,  were  separated  from  impurities, 
and,  coming  in  contact  with  a  cooler  atmosphere  in  the  hood,  slowly 
condensed,  often  forming  crystals  of  great  beauty. 

The  temperature  at  which  the  condensation  of  the  vapor  is  effected  in 
sublimation  has  a  very  important  influence  in  determining  the  physical 
character  of  the  sublimate,  and  two  kinds  of  sublimates  are  produced  : 
1.  Cake  sublimates.     2.  Powder  sublimates. 

Cake  Sublimates. — If  the  temperature  of  the  condensing  surface 
and  of  the  air  in  contact 

is   but    slightly   below  ^^o- 1^^- 

that  at  which  the  vola- 
tile body  is  capable  of 
subliming,  the  particles 
will  be  deposited  in  com- 
pact masses,  like  corro- 
sive sublimate,  commer- 
cial sal  ammoniac,  or 
carbonate  of  ammonia. 
Fig.  185  shows  a  simple 
apparatus  for  obtaining 
sublimates  in  cakes  or  masses.  A  shallow  sheet-iron  dish,  having  its 
upper  edge  turned  out  so  that  it  forms  a  flat  ring,  is  provided  with  an 
earthen-ware  cover  (it  will  be  usually  found  more  convenient  to  have 
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Fig.  186. 


the  iron  dish  made  to  fit  the  cover  than  the  reverse),  through  which 
a  hole  is  drilled  to  permit  the  escape  of  air  (this  may  be  done  with  a 
three-cornered  file).  After  the  substance  which  is  to  be  sublimed  has 
been  placed  in  the  iron  dish,  a  piece  of  asbestos  twine,  slightly  longer 
than  the  circumference  of  the  ring,  is  laid  upon  it,  and  this  is  covered 
with  a  lute  composed  of  equal  parts  of  potters'  clay  and  flaxseed-meal 
with  sufficient  water,  the  earthen-ware  cover  is  pressed  upon  it  until  it 
adheres,  and,  when  necessary,  iron  clamps  are  used  to  make  a  tight  joint. 
The  aperture  in  the  cover  is  loosely  covered  with  a  cone  of  cardboard, 
the  dish  is  placed  in  a  sand-bath  and  gradually  heated ;  the  aperture  is 
kept  open  during  the  sublimation  by  occasionally  probing  it  with  a  glass 
rod  ;  after  cooling,  the  sublimate  will  be  found  adhering  to  the  earthen- 
ware top  in  one  cake  or  mass,  and  may  be  removed  by  a  spatula.  The 
earthen-ware  top  may  be  replaced  by  a  sheet-iron  one  in  cases  in  which 
the  former  would  be  likely  to  be  fractured  by  excessive  heat. 

Powder  Sublimates. — If  the  apparatus  for  conducting  sublimation 
is  so  contrived  that  there  is  a  marked  difference  between  the  temperature 
of  the  air  in  contact  with  the  vapor  and  the  subliming-point  of  the 
volatile  body,  the  sublimate  will  be  deposited  very  rapidly  and  in  small 
particles,  like  calomel,  sulphur,  etc. 

Fig.  186  shows  a  convenient  apparatus  for  subliming  camphor  in 
powder.     It  is  well  adapted  also  for  a  lecture-room  illustration  of  the 

process.  A  wooden  case  has  two 
openings  made  in  the  sides  to 
admit  sheets  of  glass,  which  are 
secured  in  place  by  putty  in  the 
usual  manner.  One  of  the  sides 
has  a  hinged  door,  which  fits  the 
frame  snugly ;  the  opposite  side 
has  a  tapering  circular  aperture, 
which  admits  the  shortened  beak 
of  a  retort,  as  shown  in  the  cut. 
Camphor  is  placed  in  the  retort, 
a  safety-tube  is  adjusted  in  the 
tubulure,  and  the  retort  is  then 
placed  deeply  in  a  sand-bath  on 
a  good  gas  stove.  Care  must  be 
observed  in  heating  at  first,  and 
a  Bunsen  burner  should  be  at  hand  to  heat  occasionally  those  portions 
of  the  top  of  the  retort  and  the  beak  upon  which  the  sublimate  is 
forming.  When  the  boiling-point  is  reached,  the  camphor  vapor  passes 
over  rapidly,  and  at  once  falls  in  the  form  of  powder  upon  coming  in 
contact  with  the  cold  air  in  the  chamber.  The  especial  points  to  be 
observed  are  care  in  heating,  and  watchfulness  that  the  beak  of  the 
retort  does  not  become  clogged  with  the  sublimate.  A  judicious  use  of 
the  Bunsen  flame  will  soon  melt  the  obstruction. 

The  most  important,  and  in  practice  the  most  difficult,  part  of  the 
operation  of  sublimation  is  the  regulation  of  the  heat.  The  temperature 
of  the  condensing  surface  should  always  be  below  the  fusing-point  of 
the  substance  if  distinct  crystals  or  crusts  are  expected. 
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QUESTIONS  ON   CHAPTERS  V.  AND  VI. 

DISTILLATION   AND    SUBLIMATION. 

DISTILLATION. 

What  are  the  elements  of  distillation  ? 

How  many  times  its  weight  of  water  at  20°  C.  (68°  F.)  are  required  to  con- 
dense steam  at  100°  C.  (212°  F.)  ? 

"What  two  forms  of  apparatus  are  used  in  distillation  ? 

"What  is  the  form  of  an  alembic  ? 

"What  is  the  body  of  it  called  ? 

"What  is  the  form  of  a  retort  ? 

Has  a  retort  any  advantages  over  an  alembic,  and  if  so,  what  are  they  ? 

What  is  a  plain  retort? 

What  is  a  tubulated  retort  ? 

Of  what  materials  are  retorts  made  ? 

For  what  purposes  are  the  various  kinds  used  ? 

What  are  the  essential  qualities  of  a  good  retort? 

What  are  the  advantages  of  using  a  flask  for  distillation? 

What  is  the  best  shape  for  a  flask  ? 

How  may  glass  tubes  be  cut  ? 

How  may  glass  tubes  be  bent  ? 

What  is  a  cork-borer,  and  how  is  it  used  ? 

How  may  rubber  corks  be  cut? 

What  is  the  advantage  of  rubber  corks  ? 

What  substitute  for  rubber  corks  may  be  made? 

How  may  a  satisfactory  lute  for  closing  joints  be  made? 

How  may  bladder  be  used  to  join  tubes  ? 

How  may  paper  be  used  to  join  tubes? 

Is  rubber  superior  to  bladder  for  such  purposes  ?     If  so,  why  ? 

How  is  it  used  ? 

What  are  receivers  ? 

What  are  tubulated  and  quilled  receivers? 

What  are  adapters,  and  how  are  they  used? 

How  may  plain  retorts  be  charged  ? 

What  is  a  Welter's  safety-tube  ? 

For  what  purposes  are  retort-stands  used  ? 

How  may  funnels  or  percolators  be  protected  from  the  breakage  due  to  con- 
tact with  the  iron  rings  of  the  ordinary  retort-stand  ? 

What  is  meant  by  bumping  in  distillation  ? 

How  may  it  be  prevented  or  lessened? 

What  is  a  Liebig's  condenser? 

Describe  the  pinchcock  contrived  by  Dr.  Squibb. 

Describe  Mohr's  spring  pinchcock. 

Describe  HoflTman's  screw  pinchcock. 

How  may  vapors  be  condensed  when  the  ordinary  condensers  and  a  s.eaay 
supply  of  water  are  not  at  hand  ? 

What  is  a  condensing  worm  ? 

What  is  the  best  metal  to  use  for  making  it? 

What  objection  is  there  to  copper  ? 

What  objection  is  there  to  iron  ? 

What  objection  is  there  to  tinned  iron  ? 

What  objection  is  there  to  earthen-ware? 

What  is  the  best  material  to  use  for  pharmaceutical  stills  ? 

Describe  Procter's  still. 

Describe  Wiegand's  still. 

Describe  Curtman's  still. 

Describe  Prentiss's  still. 

Describe  Rice's  still  and  condenser. 

What  is  the  disadvantage  of  Liebig's  condenser? 

What  is  the  disadvantage  of  a  worm  condenser? 

Describe  Remington's  still  and  condenser. 
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What  is  meant  by  fractional  distillation  ? 

What  is  meant  by  destructive  distillation  ? 

What  objection  is  there  to  using  glass  vessels  in  destructive  distillation  ? 

Give  example  of  products  made  by  destructive  distillation. 

SUBLIMATION. 

What  is  sublimation  ? 

What  is  the  product  called  ? 

What  are  the  objects  of  sublimation  ? 

Of  what  material  are  the  retorts  or  apparatus  usually  made  ? 

What  effect  does  the  temperature  of  the  condensation  point  of  the  vapors  of 
solids  have  upon  the  character  of  the  sublimate  ? 

What  is  the  difference  between  a  cake  sublimate  and  a  powder  sublimate  ? 

flow  are  cake  sublimates  obtained  ? 

How  are  powder  sublimates  obtained  ? 

What  is  the  most  important  point  to  be  observed  in  the  operation  ot  sud- 
limatiou  ? 


CHAPTER  YIL 

DESICCATION. 

Desiccation  is  the  process  of  depriving  solid  substances  of  moisture, 
and  in  pharmacy  should  be  eifected  at  as  low  temperatures  as  possible. 
(See  Exsiccation.) 

The  objects  of  desiccating  medicinal  substances  are  threefold :  1 .  To 
aid  in  their  preservation.  2.  To  reduce  their  bulk.  3.  To  facilitate 
their  comminution. 

1.  To  Aid  in  their  Preservation. — Chemical  salts  frequently  con- 
tain water  either  chemically  or  mechanically  combined  with  them.  An 
elevation  in  the  temperature,  or  the  absorption  of  water  from  moisture 
present  in  the  air,  will  in  some  instances  cause  deliquescence,  whilst  in 
others  contact  with  a  dry  atmosphere  will  cause  effiorescence,  due  to  the 
evaporation  of  chemically-combined  water;  hence  such  salts  in  their 
natural  condition  are  unstable ;  they  are  much  more  permanent  when 
dried.  Vegetable  drugs  soon  decompose  or  become  mouldy  if  allowed 
to  remain  in  a  moist  condition,  and  desiccation  is  absolutely  necessary  to 
preserve  them. 

2 .  To  Reduce  their  Bulk. — If  desiccation  is  performed  successfully, 
— Le.,  at  properly-regulated  temperatures  under  certain  precautions, — 
the  substance  is  merely  deprived  of  water  without  suffering  any  loss  of 
medicinal  activity,  and  the  reduction  in  bulk  that  follows  is  a  prac- 
tical advantage  which  results  in  adding  to  the  strength  of  the  medicinal 
substance. 

3.  To  Facilitate  their  Comminution. — The  presence  of  water  gives 
to  drugs  an  elasticity  and  ability  to  resist  disintegration,  which  in  some 
cases  interfere  greatly  with  the  process  of  bruising,  grinding,  or  reducing 
the  drug  to  particles.  One  of  the  first  steps  in  comminution  is  to 
dry  the  substance  thoroughly  in  order  to  make  it  brittle  or  crisp. 

The  apparatus  employed  in  desiccation  is  frequently  of  the  simplest 
character,  and  the  heat  is  usually  not  especially  created  for  the  purpose, 
for  it  is  most  economical  to  use  the  waste  heat  from  kitchen  fires  or  cellar 
furnaces  or  the  diffused  heat  in  lofts  or  unused  attics.  There  can  be  no 
objection  to  this  if  care  is  taken  to  provide  protection  for  the  substance 
from  dust,  light,  and  injury  during  desiccation.  Herbs  may  be  dried  by 
tying  them  in  bunches  and  suspending  them  to  the  attic  ceiling  or  to  the 
rafters  of  a  barn  during  summer  weather,  and  this  is  an  excellent  method 
usually,  notwithstanding  its  slowness,  because  there  is  no  danger  of  the 
heat  being  strong  enough  to  cause  loss  of  valuable  volatile  principles. 
Roots,  barks,  and  leaves  may  be  dried  by  spreading  them  out  upon  clean 
tables  or  floors  in  a  dry  room  and  turning  them  repeatedly,  so  as  to 
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expose  fresh  surfaces  to  the  dry  air.  On  the  large  scale,  and  in  the 
laboratory,  special  apparatus  must  be  employed.  Fig.  187  illustrates  a 
portion  of  the  interior  of  a  laboratory  drying-room.  Live  steam  is 
passed  through  the  pipes  when  higher  temperatures  are  needed,  but 
waste  or  exhaust  steam  from  steam  kettles  is  economically  and  prop- 
erly used.  Trays  of  suitable  size,  containing  the  substance  to  be  dried 
placed  on  thin  muslin,  are  set  upon  the  shelves  of  the  rack.  Ven- 
tilators should  be  provided  to  carry  oif  the  moist  air.  The  space 
immediately  over  the  steam  boiler  can  often  be  economically  used  for  a 
drying-room  by  placing  a  sheet-iron  floor  over  it  to  secure  the  radiated 
heat,  and  arranging  racks  and  trays  upon  it  in  convenient  positions,  or 
by  placing  the  drugs  in  barrels  in  which  the  heads  have  been  replaced 
by  wire  netting,  or  by  simply  enclosing  the  drugs  in  coarse  bags  which 
permit  the  escape  of  moisture. 

Fig.    188    shows   a  pharmaceutical  drying  closet  which   is  simple, 
economical,  and  easily  made  :  the  heat  from  the  flue  of  the  pharmaceu- 

FiG.  187. 
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DesiccatJDg  frame  and  traya. 

tical  stove  (see  Fig.  59)  is 
utilized.  The  frame  which 
supports  the  closet  is  made 
of  half-inch  steam-pipe, 
and  to  the  uprights  the 
retort-rings  (see  Fig.  164) 
may  be  clamped,  and  the 
filtration  of  chilled  oils 
in  winter-time,  or  warm 
filtration  or  percolation  of 
any  kind,  may  be  carried  on.  The  sides  of  the  closet  are  of  thick  paper, 
felt,  or  asbestos  cloth,  tacked  to  a  wooden  frame,  and  cleats  at  con- 
venient intervals  are  arranged  for  the  trays  to  slide  upon.  The  stove- 
pipe from  the  stove  is  connected  with  the  flue  at  the  bottom  of  the  drying 
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closet,  and  the  heat  from  the  smoke  and  gas  passing  up  the  flue  Is  thus 
utilized ;  the  hood  may  be  dropped  over  the  top  of  the  stove  when  the 
latter  is  not  needed  for  other  purposes,  the  heated  air  carrying  the 
moisture  from  the  substance  to  be  dried,  rising  and  escaping  at  the  ven- 
tilators. Lozenges,  crystallized  salts,  extracts,  filters,  etc.,  may  all  be 
dried  in  this  cheap  and  simple  closet.  One  practical  point  about  desic- 
cation is  frequently  overlooked.  It  is  that 
substances  which  are  being  dried  must  be 
repeatedly  turned  over,  so  that  the  parts  un- 
derneath shall  be  exposed  to  the  external  dry 
atmosphere.  In  the  case  of  salts,  crystals,  and 
other  bodies,  if  this  is  not  done,  a  hard  crust 
is  formed  upon  the  surface  which  is  often 
difficult  to  break  up. 

A  convenient  drying  closet,  suitable  for  a 
small  laboratory,  is  shown  in  Fig.  189.  It 
was  contrived  by  T.  Edward  Greenish,  of 
London ;  it  is  heated  by  gas,  and  is  intended 
to  fit  into  a  recess  in  the  wall.  The  drying 
closet,  B,  is  made  of  thin  sheet-iron,  and 
provided  with  wire  shelves,  C,  and  a  tightly- 
fitting  door,  D.  The  closet  is  made  of  such 
a  size  that  when  fixed  into  the  recess  in  the 
wall  a  space  of  about  two  inches  is  left  at  the 
back,  sides,  bottom,  and  top,  the  space  being 
covered  in  front  by  the  flanges  a,  a;  these 
constitute,  with  the  door,  the  front  of  the  closet. 
E  is  a  gas-burner  supplied  from  the  pipe,  and 

F,  F  are  two  air-pipes  which  enter  at  the  bottom  of  the  closet :  these 
pipes  draw  their  supply  of  air  from  an  external  source,  and  thus  the 
laboratory  fumes  and  odors  cannot  taint 
the  substances  which  are  to  be  desiccated. 
The  upper  ends  of  these  tubes  are  covered 
with  a  layer  of  sand  two  inches  deep, 
forming  a  sand-bath. 

The  gas  being  lighted  is  supplied  with 
air  from  the  front,  and  the  heated  air,  to- 
gether with  the  products  of  combustion, 
passes  around  the  closet  through  open- 
ings made  for  that  purpose  in  the  sides 
and  back  of  the  gas-chamber,  up  the  space 
between  the  closet  and  the  wall  to  a  pipe, 

G,  and  thence  to  a  chimney.  The  sub- 
stances to  be  dried,  or  the  liquids  to  be 
evaporated,  are  placed  either  upon  the 
shelves  or  upon  the  sand-bath.  The  air 
which  enters  by  the  pipes  F,  F,  slightly  warmed  by  the  sand,  will  carry 
Up  any  vapor  therefrom  to  a  pipe  at  the  top  of  the  closet,  and  thence 
to  the  pipe  G.  In  order  to  regulate  the  draught  of  air  at  the  back  and 
sides  of  the  closet,  and  thereby  to  adjust  the  degree  of  heat,  the  pipe  G 
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is  provided  with  a  circular  damper,  and  the  gas-chamber  also  has  in 
front  of  it  an  arrangement  for  regulating  the  supply  of  air  to  the  gas, 
thus  preventing  sudden  fluctuations  of  temperature.  By  these  means 
the  heat  of  the  closet  may  be  readily  adjusted.  If  the  temperature  of  the 
upper  shelf  is  82°  F.,  the  next  lower  will  be  85°  F.,  the  next  88°  F., 
the  lower  one  92°  F.,  whilst  the  sand-bath  will  register  about  130°  F. 

A  drying  oven,  intended  for  drying  precipitates  in  analytical  work, 
but  very  useful  for  desiccating  small  quantities  of  pharmaceutical  sub- 
stances, pills,  lozenges,  or  drugs  like  squill,  saffron,  castile  soap,  etc.,  is 
shown  in  Fig.  190.  Water  is  poured  into  the  tubulure  at  the  top,  and 
a  Bunsen  burner  furnishes  the  requisite  heat  when  placed  so  that  the 
flame  touches  the  under  surface,  the  legs  of  the  oven  being  long  enough 
to  permit  its  use. 

Loss  in  Drying  Medicinal  Substances. — When  drugs  are  pow- 
dered, loss  is  always  experienced.  This  arises  partly  from  the  escape  of 
fine  particles,  but  principally  from  loss  of  moisture  in  drying.  Again,  in 
powdering  almost  all  drugs,  a  portion  remains  which  resists  disintegration. 
This  is  called  by  the  miller  "  gruifs,"  and  is  usually  worthless  and  should 
be  thrown  away :  the  grulFs  are  frequently  kept,  however,  and  sent  with 
the  next  lot  of  the  same  drug  to  be  ground  at  the  mill.  The  dose  of  a 
pow^dered  drug  is  usually  somewhat  less  than  that  of  the  same  drug  be- 
fore it  was  pulverized,  because  the  weight  it  has  lost  generally  represents 
inert  matter,  w'ater,  etc.  Powdered  ipecac  is  a  good  illustration  of  this. 
The  active  principle  emetine  resides  in  the  starchy  cortical  portion  of  the 
root;  the  internal  ligneous  cord  constitutes  the  "gruffs"  of  ipecac,  and  is 
inert.  The  exception  to  this  is  the  case  of  those  drugs  containing  an  active 
volatile  constituent,  like  the  aromatics,  cloves,  cinnamon,  nutmeg,  or  like 
asafetida,  myrrh,  cubeb,  etc.  These  drugs,  when  powdered,  generally  con- 
tain less  of  their  active  constituents  than  they  did  before  they  were  ground : 
the  volatile  oils  to  which  their  virtues  are  due  are  driven  oif  to  a  greater 
or  less  extent  by  the  amount  of  heat  necessary  to  make  them  brittle 
enough  to  be  readily  pulverized.  The  U.  S.  Pharmacopoeia  recognizes 
the  importance  of  this  fact  by  directing  myrrh,  and  not  powdered  myrrh, 
in  the  compound  iron  mixture ;  asafetida,  and  not  powdered  asafetida,  in 
the  asafetida  mixture ;  and  in  the  compound  tincture  of  cardamom 
by  the  direction  to  mix  the  unpowdered  drugs,  cardamom,  cinnamon, 
caraway,  and  cochineal  together,  and  reduce  the  mixture  to  powder,  in 
preference  to  mixing  the  separate  powders  of  these  drugs.  If  care  is  ex- 
ercised in  desiccating,  the  powders  of  most  drugs  possess  all  their  medi- 
cinal properties,  and  in  many  cases  they  will  retain  indefinitely  these 
properties  unimpaired  if  they  are  properly  preserved  and  not  unduly 
exposed  to  air,  light,  or  moisture. 

The  practice  of  some  drug-millers  of  establishing  a  loss  in  the  weight 
of  a  drug  as  a  regular  standard,  and  then  making  up  the  deficiency 
by  adding  the  same  amount  of  some  inert  substance,  is  reprehensible. 
That  the  amount  of  moisture  present  in  diiferent  lots  of  the  same  drug 
varies  greatly  may  be  seen  by  a  glance  at  the  following  table,  compiled 
by  Mr.  T.  J.  Covell  from  accurate  records  obtained  from  Dr.  E.  R. 
Squibb's  drug-mills.  The  table  is  valuable  because  it  represents  the 
loss  in  powdering  considerable  quantities  of  drugs  : 
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Table  showing  Loss  in  Powdering  Medicinal  Substances. 

Greatest  Loss  per    Smallest  Loss  per     a _„,„»-  Loga 

Substance.                                                 cent,  on  any  cent,  on  any  „„_-»,,* 

Single  Lot.  Single  Lot.  percent. 

Acacia 1.88  0.40  0.83 

Acacia  (granulated) 1.67  1.03  1.35 

Aloe  Capensis 19.31  7.09  11.13 

Aloe  Socotrina 24.62  10.00  17.31 

Acidum  Tartaricum 2.50  0.54  1.06 

Buchu 4.10  0.20  2.00 

Canella 3.07  0.50  1.77 

Cantharis 6.22  0.63  2.05 

Cardamomum 7.10  5.00  6.02 

Cassia 2.90  2.26  2.61 

Catechu 1.30  0.86  1.08 

Cinchona  Flava 3.76  1.18  2.57 

Cinchona  Pallida 2.22  0.96  1.73 

Cinchona  Kubra 1.72  1.24  1.58 

Cubeba 3.55  1.99  2.4 

Ergota 5.72  0.00  3.62 

Extractum  Glycyrrhizae 13.06  8.14  10.45. 

Gambogia 2.46  0.74  1.35 

Gentiana 11.79  9.20  10.23 

Gentiana  (ground) 8.30  1.56  5.09 

Ipecacuanha 3.66  0.64  1.91 

Iris  Florentina 9.00  1.10  6.22 

Jalapa 12.24  2.95  9.58 

Myrrha 8.81  3.59  5.80 

Opium 22.85  9.91  19.61 

Podophyllum 1.15  0.49  0.75 

Potassii  Chloras 2.70  1.52      '  2.01 

Potassii  Bitartras 1.11  0.05  0.38 

Pulvis  Ipecacuanhae  et  Opii 1.63  0.63  1.05 

Eheum 3.40  0.10  1.74 

Saccharum  Lactis 0.85  0.70  0.78 

Sapo 18.05  11.70  15.92 

Sarsaparilla  (Rio  Negro) 0.96  0.35  0.70 

Scammonium 5.65  1.33  2.70 

Scilla 16.45  10.83  13.60 

Valeriana 1.51  1.45  1.48 

Tragacantha 7.38  6.47  6.93 

Zingiber  (nigrum) 3.72  3.13  3.43 

Zingiber  (album) 11.74  8.57  9.70 
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COMMINUTION. 


Comminution  is  the  process  of  reducing  drugs  to  particles,  or  break- 
ing up  their  state  of  aggregation. 

Medicinal  substances  in  their  natural  state  require  to  be  mechanically 
divided  in  order  to  facilitate  the  action  of  menstrua  or  solvents,  or  to 
permit  their  administration  per  se  in  the  form  of  fine  powders. 

A  simple  illustration  is  offered  in  the  case  of  alum.  A  solid  lump  of 
alum  weighing  one  ounce,  if  added  to  a  pint  of  water,  will  not  dissolve 
nearly  so  quickly  as  will  one  ounce  of  the  same  alum  in  the  same 
quantity  of  water  if  finely  powdered.  Vegetable  substances  offer  very 
variable  degrees  of  resistance  in  powdering,  owing  to  the  proportion  and 
toughness  of  their  ligneous  fibre  and  the  amount  of  cellular  tissue. 

Under  the  head  of  comminution  will  be  grouped  the  various  me- 
chanical operations  used  in  pharmacy  by  which  the  surface  of  solid 
substances  is  increased,  whether  by  cutting,  rasping,  grating,  chopping, 
crushing,  rolling,  stamping,  grinding,  powdering,  triturating,  levigating, 
elutriating,  granulating,  or  similar  processes. 

By  far  the  greater  number  of  substances  employed  in  medicine  belong 
to  the  vegetable  kingdom,  and,  whilst  many  of  the  processes  of  comminu- 
tion used  for  these  are  also  applicable  to  the  chemical  substances  of  the 
materia  medica,  it  will  be  necessary  in  the  following  chapter  to  note  the 
apparatus  specially  adapted  to  each  class. 

Cutting-,  Slicing-,  and  Chopping. — This  process  is  used  principally 
in  bringing  roots,  barks,  leaves,  herbs,  etc.,  to  the  proper  condition  for 

treating  with  suita- 
ble solvents.  For 
very  small  opera- 
tions either  the  prun- 
ing-knife  or  prun- 
ing-shears  answers  a 
good  purpose.  The 
tobacco  -  knife  or 
herb-cutter  shown  in 
Fig.  192  is  well 
adapted  for  the  pur- 
""^-^""^^-  pose.     It  should  be 

observed,  however,  that  the  principle  upon  which  a  knife  operates 
successfully  should  be  carefully  carried  out  in  constructing  apparatus 
designed  for  cutting :  direct  pressure  without  a  slight  drawing  or  sawing 
motion  is  not  effective ;  therefore  those  knives  which  have  guides  arranged 
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SO  that  the  knife-edge  sunders  the  particles  at  an  angle  are  greatly  pre- 
ferred. Fig.  193  shows  a  roller  knife  which  is  very  serviceable.  It 
is  made  by  W.  Weber,  Evansville,  Indiana.  The  circular  blades  or 
knives  are  made  of  the  same  quality  of  steel  that  is  used  for  saws,  and 

Fig.  193. 


KoUer  knife. 


are  mounted  upon  a  shaft,  being  separated  by  a  series  of  spools  or 
collars.  The  handles  are  of  wood  and  mounted  on  the  ends  of  the 
shaft,  so  that  they  are  loose  upon  the  shaft,  thus  permitting  the  handles 
to  be  grasped  tightly  whilst  the  roller  knife  revolves.  The  substances 
to  be  cut  are  placed  upon  a  smooth  board  and  the  roller  knife  passed 
over  them  with  more  or  less  pressure.  Upon  the  large  scale  drugs  are 
cut  with  hay-cutters,  implements  usually  consisting  of  four  or  more  cir- 
cular blades  fastened  to  a  shaft  and  revolving  at  the  end  of  a  trough, 
down  which  the  substance  that  is  to  be  cut  is  gradually  fed.  Sarsa- 
parilla  root  is  cut  in  this  way  before  it  is  contused. 

Rasping  or  Grating. — A  half-round  rasp  (see  Fig.  147)  or  a  nutmeg- 
grater  is  very  useful  at  the  prescription  counter,  as  it  frequently  enables 
the  pharmacist  to  prepare  a  small  quantity  of  a  powder  for  a  prescrip- 
tion in  case  the  regular  stock-bottle  is  found  empty  or  a  very  fresh 
powder  is  needed.  The  small  pocket  pepper-mills  used  by  European 
travellers  for  grinding  whole  pepper  at  the  table  will  be  found  especially 
useful. 

Contusion,  or  bruising,  is  an  operation  very  frequently  resorted  to. 
It  may  be  defined  as  the  process  of  reducing  a  drug  to  particles  by 
striking  it  a  succession  of  blows.  The  instrument  generally  employed 
is  the  well-known  mortar  and  pestle,  which,  for  contusing  drugs,  should 
be  made  of  cast  iron,  bell-metal,  or  brass.  The  shape  best  adapted  for 
this  purpose  is  shown  in  Fig.  194,  the  mortar  being  represented  on  a 
mortar-block.  The  bottom  of  the  mortar  should  be  flat  and  heavy,  so 
that  it  may  rest  firmly  upon  whatever  base  it  is  placed ;  the  sides 
should  flare  slightly,  but  the  mortar  should  be  so  deep  that  substances 
will  not  be  easily  forced  out  on  to  the  floor  by  the  blows  of  the  pestle. 
A  leather  or  wooden  cover  should  be  used  upon  the  mortar  when  corro- 
sive or  irritating  substances  are  contused.  The  pestle  should  be  heavy 
and  sufficiently  flat  on  the  under  surface  to  permit  the  convexity  nearly  to 
coincide  with  the  concave  surface  of  the  mortar.  The  inner  surface  of 
the  mortar  should  be  tinned,  to  prevent  rusting  and  facilitate  cleaning. 
The  best  support  for  an  iron  mortar  is  the  top  surface  of  a  hard-wood 
post  six  inches  in  diameter  and  of  sufficient  length  to  pass  from  the  top 
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Fig.  194. 


of  the  floor  into  the  cellar  and  rest  on  the  ground.  A  turned  wood 
mortar-block  two  feet  high  should  rest  upon  the  post ;  this  block  should 
have  a  flat  iron  hoop  upon  the  top  projecting  half  an  inch  above  the 
surface,  as  suggested  by  Dr.  H.  T.  Cummings,  whilst 
the  bottom  should  have  an  inch  hole  bored  up  through 
the  centre  for  the  distance  of  twelve  inches ;  an  inch 
wooden  pin,  two  feet  long,  should  be  firmly  fixed  in 
the  centre  of  the  post  for  the  distance  of  twelve  inches, 
which  would  leave  twelve  inches  of  the  wooden  pin 
projecting  above  the  floor.  Now,  if  the  mortar-block 
is  placed  over  it  so  that  the  pin  enters  the  hole  in  the 
base,  it  will  be  found  that  a  solid  foundation  is  pro- 
vided for  resisting  the  blows  of  the  pestle,  and  jarring 
and  vibration,  so  destructive  to  balances  and  fragile 
apparatus,  are  prevented  (see  Fig.  194). 

When  for  good  reasons  the  post-support  cannot  be 
used,  the  next  best  base  is  a  deep,  strong  box  filled 
with  dry  sand.  The  principal  objection  to  this  is 
the  constant  loss  of  the  sand  and  the  inconvenience 
of  having  it  spilled  on  the  floor.  When  it  is  neces- 
sary to  use  an  iron  mortar  and  pestle  for  a  con- 
tinuous operation,  for  a  considerable  length  of  time, 
it  will  be  found  advantageous  to  connect  the  upper  part 
of  the  pestle  with  an  elastic  wooden  spring  attached  to 
the  ceiling,  so  that  the  labor  of  lifting  the  pestle  will 
be  lessened.  This  spring  is  preferably  made  from  a 
tapering  hickory  strip  seven  or  eight  feet  long  and 
four  inches  wide  at  the  base,  the  rope  connecting  the 
pestle  with  the  end  of  the  spring  being  of  such  length 
that  the  pestle  barely  touches  the  bottom  of  the  mortar 
when  the  spring  is  stretched  to  its  utmost  tension. 
On  account  of  the  large  number  of  mills  scattered  over  the  country,  estab- 
lished for  grinding  drugs,  and  the  increase  of  facilities  for  grinding  and 
powdering  drugs  on  the  large  scale,  the  skilful  use  of  the  mortar  and 
pestle  by  the  pharmacist  must  be  regarded  as  a  lost  art.  The  necessity 
for  thoroughly  drying  drugs  before  subjecting  them  to  comminution  has 
already  been  mentioned.     (See  Desiccation.) 

Wooden  mortars  and  pestles  are  occasionally  used  for  contusing  soft 
bodies,  like  prune  pulp,  almonds,  recent  fleshy  roots,  substances  that  are 
afl^ected  by  iron,  etc.  Lignum-vitse  is  a  very  hard  and  suitable  wood 
for  this  purpose,  although  boxwood  is  preferable  when  it  can  be  pro- 
cured, because  it  has  less  tendency  to  split. 

Marble  mortars  are  also  used  for  operations  of  a  similar  character  on 
a  somewhat  larger  scale ;  but  care  must  be  used  to  avoid  putting  substances 
containing  acid  into  such  mortars,  on  account  of  the  reaction  upon  the 
marble  and  the  consequent  contamination  of  the  product. 

Grinding  and  Pulverizing. — The  former  term  is  applied  to  the 
reduction  of  a  substance  by  mechanical  means  to  coarse  particles,  the 
latter  to  the  production  of  fine  particles.  These  processes  are  the  most 
important  of  any  grouped  under  comminution.     At  present  they  are 
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very  largely  carried  on  by  drug-millers.  It  is  necessary  for  the  phar- 
macist to  be  familiar  with  the  methods  employed,  however,  if  intelligent 
judgment  is  to  be  exercised  in  the  subsequent  treatment  of  the  vegetable 
and  mineral  substances  of  the  materia  medica.  Before  pulverizing  a 
substance  it  must  be  dried,  and  the  desired  fineness  of  the  powder  de- 
termines the  character  of  the  preliminary  treatment.  In  order  properly 
to  grind  or  powder  substances  upon  the  large  scale,  special  knowledge 
and  experience  are  required ;  previous  acquaintance  with  the  methods 
best  suited  to  accomplish  the  object  on  the  small  scale,  whilst  useful 
to  some  extent,  will  be  found  inadequate.  If  a  drug  is  to  be  coarsely 
ground,  the  necessity  for  thoroughly  drying  it  is  generally  not  so  press- 
ing as  when  a  fine  powder  is  to  be  made  of  the  substance ;  drugs  con- 
taining volatile  oils  are  apt  to  be  rendered  worthless  if  they  are  dried 
sufficiently  to  enable  them  to  be  ground  to  a  fine  powder.      Myrrh, 

Fig.  195. 


Munson's  buhr-stone  mill. 


cloves,  cubebs,  nutmegs,  etc.,  afford  good  illustrations  of  this :  hence  these 
drugs  are  preferred  when  coarsely  powdered.  Within  the  last  few  years 
an  important  change  in  pharmaceutical  practice  in  this  respect  has  been 
effected,  and  preparations  in  which  formerly  very  fine  powders  were 
directed  are  now  ordered  to  be  made  from  coarse  powders :  the  processes 
for  extracting  the  soluble  principles  having  been  greatly  improved,  the 


COMMINUTION. 


183 


necessity  no  longer  exists  for  using  the  very  fine  powders,  and  hence 
volatile  principles  are  not  sacrificed. 


DRUG-MILLS. 

The  Buhr-stone  Mill  is  very  extensively  employed  in  drug-milling. 
There  are  two  kinds,  termed  respectively  under-runners  and  upper- 
runners.  The  principle  upon  which  this  mill  operates  is  that  of  reducing 
the  substance  to  particles  by  the  friction  and  contusion  that  follow  the 
delivery  of  the  substance  in  the  contracted  space  formed  by  a  rapidly- 
revolving  stone  disk,  brought  in  nearly  close  contact  with  a  similar 
disk  which  is  stationary.  In  the  under-runners  the  upper  stone  is  sta- 
tionary and  the  lower  stone  revolves,  the  upper  stoire  having  a  central 
circular  opening  through  which  the  substance  is  fed,  as  shown  in  Fig. 
195,  the  under  stone  being  connected  with  the  shaft.  In  the  upper- 
runners  the  lower  stone  is  stationary,  the  upper  stone  being  perforated 
as  in  the  under-runners.    In  both,  the  stones  revolve  horizontally.    The 

stone  used  must  be  very 
I^io.  196.  hard.     The   best  buhr- 

millstone  is  obtained 
from  the  old  and  cele- 
brated quarries  of  La 
Ferte  -  sous  -  Jouarre,  in 
France.  The  surfaces 
of  the  millstones  are 
crossed  with  "  furrows," 
which  pass  from  the 
centre  to  the  circumfer- 
ence, as  shown  in  Fig. 
196.  The  object  of  the 
furrows  is  to  provide  a 
means  for  the  passage  of 
the  ground  particles  to 
the  outer  circumference 
and  to  the  trough  :  this 
is  accomplished  through 
the  centrifugal  force  and 
current  of  air  caused  by 
the  rapid  revolution  of 
the  stone  in  motion.  The  fineness  of  the  powder  is  regulated  by  raising 
or  lowering  one  of  the  stones,  this  of  course  increasing  or  decreasing  the 
space  between  them ;  the  character  of  the  powder  is  also  influenced  by 
the  dressing  of  the  stone.  Fig.  195  illustrates  one  of  the  best  of  the 
modern  buhr-stone  mills, — Munson's  under-runner. 

Roller-Mills  operate  by  crushing,  or  crushing  and  cutting,  the  sub- 
stance. In  their  simplest  form  they  consist  of  two  smooth-faced  iron 
rollers  revolving  in  opposite  directions,  which  can  be  brought  into  close 
contact  by  regulating  screws.  The  principle  has  been  extended  and 
improved  in  modern  milling,  so  that  for  grinding  certain  drugs  this  mill 
Q;ives  excellent  results.     The  rollers  are  now  made  of  steel,  chilled  iron, 
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Grooved  rollers. 


Grooved  rollers 
(cross-section). 


or  biscuit  (porcelain),  and  are  corrugated  or  ribbed  to  suit  special  pur- 
poses. The  sections  of  these  corrugations  are  serrated,  undulated,  or 
crenated.     The    rollers 

revolve    in    the    same  ^lo-  197.  Fig.  197a. 

direction  or  in  opposite 
directions,  and  at  equal 
or  different  speeds.  Fig. 
197  shows  the  position 
of  the  grooved  rollers, 
and  Fig.  197a  shows  a 
sectional  view  of  the 
same.  A  roller  drug- 
mill,  operated  by  steam- 
power  or  by  hand,  is 
made  by  W.  Schroeder 
&  Co.,  of  Leipsic,  Ger- 
many. The  rollers  have  sharp  oblique  furrows  upon  their  surfaces,  and 
extra  rollers  are  supplied  to  suit  special  purposes  for  grinding  very  fine 
powders,  etc.  (N.  R.,  1878,  p.  336.)  Allaire,  Woodward  &  Co.,  of 
Peoria,  Illinois,  use  with  great  success  a  corrugated  roller-mill  in  grind- 
ing nux  vomica. 

Chaser-Mills  are  so  called  because  two  heavy  granite  stones,  mounted 
like  wheels  and  connected  by  a  short  horizontal  shaft,  are  made  to  revolve 
or  chase  each  other  upon  a  granite  base  (see  Fig.  198).  The  stones  are 
discoid,  and  the  grinding  surfaces  are  the  circumferential  edges  of  the 
stones  and  the  surface  of  the  granite  base ;  an  iron  cylinder,  called  a 
"  curb,"  surrounds  the  circular  base,  and  a  "  scraper,"  made  of  iron  and 
adjusted  at  an  angle,  is  connected  with  the  shaft.  It  is  evident  that  if 
the  substance  to  be  powdered  is  delivered  upon  the  granite  base  in  the 
path  of  the  rapidly-revolving  stones  it  must  speedily  be  reduced  to 
powder,  not  only  on  account  of  the  crushing  weight  of  the  heavy  stones, 
but  also  because  of  the  attri- 
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Fig.  199. 


tion  caused  by  the  outer  edge 
of  the  stone  travelling  through 
a  longer  distance  than  the 
inner  edge.  In  some  mills  the 
stones  having  flat,  grinding 
surfaces  have  been  replaced 
by  stones  having  curved  sur- 
faces, and  the  flat  base  by  a 
circular  gutter  curved  to  cor- 
respond with  that  of  the  sur- 
face of  the  stone  :  in  this  way 
the  grinding  surfaces  have 
been  greatly  increased  and 
rapid  pulverization  facilitated. 
Fig.  199  shows  the  shape  of 
the  stones  of  this  form  in  use  in  Dr.  Squibb's  laboratory.  In  practice 
the  (;hasers  are  enclosed  in  a  tight  box  or  small  room,  closed  with  air- 
tight doors,  and  the  substance  to  be  powdered  is  fed  in  from  the  top  by  an 
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elongated  funnel,  the  spout  of  which  delivers  the  material  immediately 
upon  the  path  of  the  stones.  The  height  of  the  curb  is  increased  by 
pasting  heavy  paper  around  it,  and  the  fineness  of  the  powder  is  influ- 
enced by  the  height  of  the  curb.  The  revolution  of  the  chasers  produces 
an  upward  current  of  air ;  this  carries  over  the  lighter  particles,  which 
fall  outside  the  curb  and  are  subsequently  collected  as  a  fine  powder ; 
those  particles  which  are  larger  are  of  course  heavier  and  cannot  rise  to 
the  height  of  the  curb,  but  fall  back  under  the  stones  to  be  rcground  : 
in  this  way  refractory  substances  can  be  reduced  to  very  fine  poAvder. 
Chasers  are  more  largely  employed  in  making  "dusted"  or  very  fine 
powders  than  any  other  form  of  pulverizing  apparatus. 

Mills  "with  Iron  Grinding  Surfaces. — Many  mills  have  been  con- 
structed from  time  to  time  to  suit  special  purposes :  these  cannot  be 
noticed  at  length  in  a  work  having  the  scope  of  the  present  one.  Barrel- 
mills  have  been  used.  These  consist  of  strong  barrels  lined  with  sheet- 
iron,  supported  by  strong  iron  shafts  attached  to  the  heads.  The  sub- 
stance to  be  comminuted  is  placed  in  the  barrel,  and  large  round  iron 
balls,  like  cannon-balls,  are  introduced :  upon  revolving  the  barrel 
rapidly,  disintegration  is  eifeeted.  This  principle  is  used  also  in  pul- 
verizing dried  extracts  and  friable  substances.  A  hollow  circular  iron 
ring,  having  a  diameter  slightly  larger  than  that  of  the  cannon-bal] 
which  is  placed  inside  with  the  charge  of  substance  to  be  powdered,  is 
made  to  revolve  rapidly ;  the  inertia  of  the  cannon-ball  and  the  friction 
render  its  speed  less  than  tliat  of  the  ring,  and  the  substance  is  quickly 
ground.  The  "  Bogardus"  mill  is  constructed  on  a  very  ingenious  prin- 
ciple: the  grinding  surfaces  are  two  horizontal  chilled-iron  plates,  the 
lower  one  revolving,  the  upper  one  stationary ;  both  have  corrugations 
having  sharp  edges,  arranged  concentrically.  The  peculiarity  of  this 
mill  is  that  the  centres  of  the  grinding-plates  are  not  directly  over 
ea',;h  other  as  in  buhr-stone  mills,  but  the  centre  of  the  lower  plate  is 
placed  a  few  inches  to  one  side :  by  this  arrangement  the  substance  to  be 
ground  is  caught  by  the  ring-edges  of  the  revolving  plate  and  dashed 
against  the  cutting-edges  of  the  stationary  upper  plate  at  an  angle,  the 
efl'ect  being  to  incise  it  as  if  cut  with  scissors  and  crush  it  at  the  same 
time. 

Mead's  Disintegrator  diifers  from  the  mills  thus  far  considered  in 
the  principle  of  construction,  in  the  character  of  the  grinding  surfaces, 
and  in  its  method  of  operation.  The  grinding  is  effected  by  hardened 
steel  beaters  riveted  to  a  steel  disk,  which  revolves  vertically  between 
corrugated  rings ;  the  beaters  are  placed  on  the  side  of  the  disk  nearest 
to  the  feeding-trough,  and  catch  the  material  as  it  enters  the  mill, 
beating  it  with  great  force  against  the  corrugated  rings  until  it  is  fine 
enough  to  pass  between  the  disk  and  the  face  of  the  rings ;  as  soon  as  it 
passes  here,  it  is  on  the  side  of  the  mill  from  whence  it  is  discharged,  and 
all  that  is  fine  enough  is  immediately  driven  out  by  the  beaters  on  the 
back  of  the  disk.  That  portion  of  the  substance  which  is  not  fine 
enough  is  caught  by  the  beaters  and  beaten  against  the  screens  until  suf- 
ficiently fine  to  pass  through.  The  screens  are  two  inches  in  width, 
and  extend  around  three-fourths  of  the  diameter  of  the  mill  :  they  are 
made  of  square  steel  bars,  and  present  a  grinding  surface  to  the  beaters, 
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Fig.  201. 


MeaU's  disintegrator. 


Kevolviug  disk  and  screens. 


but  there  is  sufficient  space  between  them  to  permit  the  passage  of  fine 
particles.    The  substance,  as  it  is  ground,  falls  into 
a  receiving-box  below  the  mill,  or  is  discharged 
through  the  floor  into  a  room  below.    One  prime 
requisite  in  running  this    mill    is   high   speed : 
the  disk  must  make  three  thousand  revolutions 
a  minute.     The  disin- 
tegrator is  capable  of  ^'"-  2^^- 
grinding  one  hundred 
and    fifty    pounds   of 
Ignatia    bean,    or   six 
hundred    pounds     of 
wild -cherry  bark,   in 
one   hour.     Fig.    200 
gives  an  illustration  of 
the   mill,  whilst  Fig. 
201  shows  an  enlarged 
view  of  the  revolving  disk,  and  a  section  of  the  screens  immediately  above. 

Hand-Mills. — It  is  more  difficult  to  construct  a  drug-mill  for  the 
general  use  of  the  pharmacist  than  one  for  the  special  purposes  of  a 
drug-miller.  The  latter  has  the  choice  of  a  buhr-stone  mill,  chaser, 
disintegrator,  iron  mill,  etc.,  which  he  can  adjust  to  suit  the  character  of 
the  substance  he  desires  to  grind.  The  pharmacist's  drug-mill,  on  the 
other  hand,  is  expected  to  do  all  kinds  of  work  rapidly  and  well.  It 
must,  therefore,  be  capable  of  ready  adjustment,  possess  durability,  and 
have  cutting  surfaces  not  quickly  dulled,  and  working  parts  not  liable 
to  get  out  of  order. 

It  is  not  easy  to  realize  that  every  medicinal  substance  has  an 
individuality  of  its  own,  but  he  who  neglects  the  study  of  the  physical 
characters  of  the  substances  of  the  materia  medica  can  never  expect  to 
overcome  successfully  the  obstacles  which  stand  in  the  way  of  disinte- 
gration. Hand  drug-mills  may  be  divided  into  three  classes:  1.  Those 
having  vertical  grinding  surfaces.  2.  Those  having  horizontal  grinding 
surfaces.  3.  Those  having  conical  grinding  surfaces.  They  have  the 
following  points  in  common :  iron  is  the  principal  material  of  construc- 
tion, the  grinding  surfaces  are  of  hardened  iron  or  steel  and  consist  of 
teeth  arranged  in  concentric  rows,  and  the  regulation  of  the  fineness  of 
the  powder  is  effected  by  a  screw  or  screws,  by  which  the  plates  are  made 
to  approach  or  recede  from  each  other. 

1.  Hand  Drug-Mills  with  Vertical  Grinding  Surfaces. — 
Swift's  31111  (old  style). — This  hand-mill  has  been  in  use  longer  than 
any  other  in  the  American  market.  Its  introduction  marked  an  era 
in  the  history  of  pharmacy,  and,  although  superseded  now  by  greatly- 
improved  mills,  it  is  still  remembered  with  grateful  feelings  by  those 
of  the  present  generation,  who  had  been  previously  accustomed  to 
laborious  mortar  practice.  In  this  mill  there  are  two  vertical  grind- 
ing-plates,  one  of  which  is  stationary,  whilst  the  other  is  connected 
with  the  horizontal  revolving  shaft ;  a  conical  breaker  is  also  attached 
to  the  shaft,  and  when  in  position  it  is  immediately  below  the  lower 
opening  of  the  hopper ;  a  fly-wheel  with  a  handle  is  bolted  to  the  outer 
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end  of  the  horizontal  shaft,  and  furnishes  the  power  required.  The 
teeth  are  of  iron  and  arranged  in  concentric  rows,  and  the  plates  are 
made  to  approach  each  other  or  to  separate  by  an  adjusting-screw.  The 
supports  of  the  mill  are  of  ash  or  oak,  and  are  durable  and  firm.  The 
principal  disadvantages  of  this  mill  are  the  difficulty  of  cleaning  it,  its 
slow  action,  its  liability  to  become  clogged,  and  the  absence  of  a  tight 
box  or  drawer  to  receive  the  ground  drug.  Two  improvements  have 
been  made  in  the  Swift's  new-style  mills  :  in  one  the  fly-wheel  has  been 
made  larger  and  heavier,  in  the  other  a  double  fly-wheel  has  been  attached. 
Troertmer's  Mill,  whilst  constructed  upon  the  same  principle  as  Swift's, 
is  much  more  thorough  in  its  action,  and  requires  less  labor  to  operate 
it,  than  Swift's  mill  (old  style).  It  has  vertical  plates,  a  thumb-screw  to 
regulate  the  fineness  of  the  powder,  a  heavy  fly-wheel,  and  a  close-fitting 
drawer  to  receiv^e  the  powdered  drug.  It  is  not  so  easily  cleaned,  how- 
ever, as  the  next  mill  to  be  mentioned. 

The  Enterprise  Mill. — The  introduction  of  this  mill,  in  1875,  gave  an 
impetus  to  the  manufacture  of  hand  drug-mills  which  is  still  felt :  the 
aj)plication  of  several  new  principles,  and  the  extension  and  improvement 
of  some  valuable  old  ones,  at  once  gained  the  attention  of  practical 
pharmacists.  The  great  advantage  possessed  by  this  mill  over  those  in 
the  market  at  the  time  it  was  introduced  was  the  ease  with  which  the 
interior  and  the  working  parts  could  be  reached.  The  principle  of  sup- 
porting the  grinding- 
FiG.  202.  plates  upon  a  horizontal 

shaft,  to  the  extremities 
of  which  heavy  fly- 
wheels were  attached, 
and  providing  a  means 
for  lifting  all  the  work- 
ing parts  out  of  the  in- 
terior to  facilitate  their 
cleaning,  were  novel  fea- 
tures. Fig.  202  so  thor- 
oughly illustrates  this 
mill  that  it  is  hardly 
necessary  to  dwell  upon 
its  other  features.  The 
left-hand  grinding-plate 
revolves,  being  geared 
to  the  shaft,  whilst  the 
one  on  the  right  hand  is 
stationary :  when  in  po- 
sition for  grinding  they 
are,  of  course,  nearly  in 
contact.  The  opening 
of  the  interior  is  eflected 
A  smaller  mill  is  shown 
It  is  very  conveniently  used  at  the  dispensing  counter. 
2.  Hand  Drug-Mit.ls  having  Horizontal  Grinding  Sur- 
faces.— Thomas's  Mill. — This  was  one  of  the  first  hand  drug-mills 


Enterprise  drug-mill. 


by  simply  turning  the  thumb-screw  in  front, 
in  ¥\\r.  203. 
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made  upon  this  principle.     There  are  two  horizontal  grinding-plates, 
the  lower  one  revolving  and  the  upper  one  stationary.    A  vertical  shaft, 
which  is  geared  to  a  horizontal  shaft  by 
bevel-wheels,  communicates   the  power  Fig.  203. 

to  the  lower  plate  upon  revolving  the  fly- 
wheel. The  absence  of  a  closed  receptacle, 
and  the  difficulty  of  quickly  cleaning 
the  grinding  surfaces,  are  the  principal 
objections  to  this  mill. 

Swift's  B  Mill. — This  is  a  compara- 
tively new  mill,  very  diiferent  in  appear^ 
ance  from  the  old  Swift's  mill,  and  dif- 
ferent in  principle.  The  grinding-plates 
are  horizontal,  the  lower  one  revolving, 
whilst  the  upper  one  is   stationary  and 

forms  the  lower  part  of  the  hopper.     It  .^^       ^^^.^ 

has  two  fly-wheels,  but  the  receptacle  for  ™^  °"     *^p*''""s  • 

the  powder  is  an  open  one.  A  valuable  feature  of  the  Enterprise  mill 
is  present  here, — i.e.,  that  of  opening  horizontally  in  the  centre.  The 
fineness  of  the  powder  is  regulated  by  raising  or  lowering  the  lower 
plate  by  the  thumb-screw. 

3.  Hand  Drug-Mills  having  Conical  Grinding  Surfaces. 
— The  principle  of  construction  in  these  mills  is  probably  the  best, 
because  it  avoids  the  fault  of  those  constructed  on  the  vertical-plate 
principle,  that  of  permitting  particles  to  drop  into  the  receptacle  be- 
fore they  are  finely  ground,  and  also  the  fault  of  the  horizontal-plate 
mills,  which  may  hold  the  ground  particles  too  long,  often  until  clog- 
ging results.  The  conical-plate  mill,  if  properly  constructed,  leaves 
little  to  be  desired. 

Hanoe's  Mill  is  made  on  this  principle.  Formerly,  the  objection  to 
this  mill  was  the  loss  of  time  and  labor  consumed  in  getting  it  apart : 
this  has  been  obviated  by  the  introduction  of  the  principle  of  open- 
ing it  horizontally  with  the  same  kind  of  thumb-screw  and  hinge  that 
is  used  in  the  Enterprise  mill.  The  Hance  mill  is  better  adapted  for 
heavy  work  than  any  other  of  the  hand  drug-mills,  and,  if  desired,  a  belt 
and  pulley  can  be  attached  for  steam-power.  The  lower  plate  is  conical 
in  shape,  the  summit  being  elongated  into  a  breaker;  the  teeth  are 
arranged  in  consecutive  rows,  a  scraper  being  attached  to  the  under 
surface  of  the  lower  plate ;  the  upper  grinding  surface  is  situated  upon 
the  lower  surface  of  the  hopper,  and  corresponds  in  shape  and  in  the 
arrangement,  number,  and  size  of  teeth  with  the  surface  of  the  lower 

1)late.  The  revolving-plate  is  attached  to  the  upright  shaft  by  a  simple 
cey ;  this  permits  the  easy  removal  of  the  plate  when  the  mill  is  to 
be  cleaned,  yet  holds  it  securely  when  in  operation.  Power  is  com- 
municated by  means  of  two  shafts  at  right  angles,  geared  with  bevel 
cog-wheels.  The  fineness  of  the  powder  is  regulated  by  a  thumb-screw 
at  the  base,  which  elevates  the  revolving-plate.  The  support  to  the  mill 
is  a  strong  iron  frame,  which  is  cast  in  one  piece,  and,  although  the  mill 
has  but  a  single  fly-wlieel,  this  is  partially  compensated  for  by  the 
length  of  the  bearing  for  the  horizontal  shaft.     Fig.  204  shows  the 
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Fig.  204. 


form  which  is  mounted  on  a  stand  and  is  designed  to  be  bolted  to  the 
floor;  the  new  form,  in  which  the  mill  is  mounted  on  a  box-stand,  may 
be  preferred  by  some.  Fig.  205  shows  the  upper 
grinding-plate,  and  Fig.  206  the  lower  plate 
with  a  feeder,  which  is  fastened  to  the  upper  por- 
tion with  a  set-screw,  so  that  seeds  and  similar 
drugs  may  be  automatically  fed  to  the  mill. 

General  Rules  for  Operating  Hand-Mills. 
— Much  of  the  dissatisfaction  experienced  in 
operating  hand-mills  has  arisen  from  improper 
methods  of  using  them,  or  from  failure  to  meas- 
ure accurately  the  degree  of  resistance  to  disin- 


FiQ.  205. 


Fio.  206, 


Hance's  drug-mllL 


nance's  mill  (upper  plate). 


Hance's  uiill  (lower  plate). 


tegration  possessed  by  the  substance  to  be  ground. '  One  of  the  first 
requisites,  as  before  mentioned,  is  to  dry  the  substance  as  perfectly  as  its 
physical  character  will  permit  without  injuring  it.  '^If  coarse,  bulky, 
fibrous  roots,  barks,  or  similar  substances  are  to  be  ground,  they  must  first 
be  cut  or  bruised.  /?Most  substances  are  ground  with  less  labor  if  they 
are  passed  through  the  mill  first  with  the  coarse  adjustment,  return- 
ing the  portion  which  is  sifted  out  for  regrinding,  after  setting  the  plates 
more  closely  together :  this  plan  is  repeated  until  the  whole  is  ground, 
•j  Care  should  be  taken  not  to  feed  the  substance  into  the  hopper  faster  than 
it  can  be  ground.  "  The  desire  to  get  through  quickly  is  the  most  frequent 
cause  of  clogging  the  mill,  and  when  this  occurs  much  time  is  lost,  and 
the  operator  is  strongly  reminded  of  the  well-worn  proverb  about  undue 
haste.  If  a  considerable  quantity  is  to  be  ground,  two  persons  can  operate 
the  mill  more  economically  than  one, — one  feeding  the  mill  carefully,  the 
other  supplying  the  physical  labor,  and,  after  the  expiration  of  a  given 
time,  exchanging  places.  '  Good  judgment  is  necessary  in  determining  the 
rapidity  with  which  substances  can  be  fed  into  the  hopper.  Resinous  or 
oily  drugs,  or  substances  which  soften  by  heat,  require  very  careful  treat- 
ment and  cannot  be  fed  rapidly ;  dry  ligneous  barks  or  roots,  on  the  other 
hand,  can  be  fed  as  rapidly  as  the  extent  of  grinding  surface  of  the  mill 
and  the  muscle  of  the  operator  will  permit.  ;  The  mill  should  be  thor- 
oughly cleaned  after  each  operation,  particular  attention  being  given  to 
the  grinding-plates.  In  the  case  of  substances  Avhich  form  hard  lumps 
by  heating  or  clogging  upon  the  plates,  the  quickest  way  is  to  use  boiling 
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water  to  soften  or  dissolve  the  lumps ;  the  plates  should  then  be  quickly- 
dried,  to  prevent  rusting.  By  running  sawdust  or  rice  chaff  through  a 
mill,  afl«r  an  odorous  drug  has  been  ground,  it  may  be  speedily  cleaned 
and  freed  from  odor. 

Trituration  is  the  process  of  reducing  substances  to  fine  particlea  by 
rubbing  them  in  a  mortar  with  a  pestle.  The  pestle  is  given  a  circular 
motion,  accompanied  by  downward  pressure,  and  the  most  effective 
method  of  using  the  pestle  is  to  begin  in  the  centre  of  the  mortar  and 
describe  a  circle  of  small  diameter  with  the  pestle  on  the  substance,  and 
gradually  increase  the  size  of  the  circle  with  each  revolution  until  the 
side  of  the  mortar  is  touched,  when  the  motion  is  reversed  and  circles 
continually  smaller  in  diameter  are  described  until  the  centre  is  reached : 
this  is  repeated  until  pulverization  is  effected :  by  this  treatment  all 
the  particles  are  brought  under  the  action  of  the  pestle.  The  mortar 
and  pestle  best  adapted  for  this  operation  have  the  shapes  shown  in 
Fig.  207.  Mortars  with  pestles  having  flattened  ends  are  the  best. 
Wedgwood- ware  is  very  serviceable,  but  is  difficult  to  keep  clean.  As 
triturating  mortars  are  rarely  subjected  to  blows,  porcelain  mortars  of 
proper  shape  are  preferred.  One  of  the  principal  annoyances  in  the  use 
of  wedgwood  or  porcelain  mortars  and  pestles  is  that  of  the  continual 
loosening  of  the  handle  of  the  pestle.  The  cement  employed  by  the 
manufacturer  is  chiefly  rosin  of  bad  quality,  and  in  using  the 
pestle  the  particles  of  loosened  cement  often  drop  into  the 
mixture  in  the  mortar  during  trituration.  The  best  plan 
is  to  pull  the  handle  out  of  the  pestle  entirely  as  soon  as 
possible  and  reset  it:  this  is  easily  done  by  heating  the 
end  of  the  pestle  in  a  sand-bath  until  the  cement  has  soft> 
ened  so  that  the  handle  may  be  extracted,  then  some  hot 
cement  (good  sealing-wax)  is  poured  into  the  pestle-hole, 
and  the  wooden  handle  is  at  once  pressed  forcibly  in  and 


Fig.  207 


Fig.  208. 


Mortar  and  pestle. 


held  in  its  plaee  by  wedging  or  other  means  until  the  sealing-wax  has 
hardened.  The  hard-rubber  handle,  which  is  made  to  screw  accurately 
into  the  pestle  (.see  Fig.  208),  is  a  great  improvement  over  the  ordinary 
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Fig.  209. 


Wedgwood  moi  tar  and  pestle. 


Fig.  210. 


handle,  and  the  additional  cost  is  more  than  repaid  by  the  comfort  of 
using  it.     Where  trituration  is  combined  witli  contusion,  as  frequently 

happens  in  effecting  solutions  of 
chemical  substances,  a  wedgwood 
mortar  of  the  shape  shown  in  Fig.  209 
is  well  suited  for  the  purpose.  The 
selection  of  good  mortars  and  pestles 
is  frequently  overlooked  amidst  the 
many  items  of  detail  in  furnishing 
a   pharmacy ;   but   few   implements 

^^^^  y_^      . ^^^  bring  more  satisfaction  to  the  oper- 

(^  /~^\I    J  \  ator  than  good  mortars  and  pestles. 

C[y^-^       ^        L-^  I  It  is  a  safe  rule  to  examine  every 

~'  purchase    carefully    before    accept- 

ing it  finally,  to  see  whether  the 
pestle  fits  the  mortar  accurately :  it 
should  have  as  much  bearing  on  the 
interior  surface  of  the  mortar  as  its 
size  will  permit,  because  the  rapidity 
of  the  trituration  depends  largely  on 
the  amount  of  contact  of  the  surfaces. 
The  use  of  a  round-surfaced  pestle  in  a  flat-surfaced  mortar  is  just  as 
great  a  waste  of  labor  as  that  of  a  flat-surfaced  pestle  in  a  round-surfaced 
mortar.  Trituration,  as  a  distinct  method  of  pre- 
paring a  class  of  preparations,  was  officially  recog- 
nized in  the  U.S.  Pharmacopoeia  of  1880,  and  a 
new  preparation,  Trituratio  Elaterini,  made  by 
triturating  elaterin  with  sugar  of  milk,  was  intro- 
duced. 

Fig.  210  shows  a  device  for  facilitating  tritura- 
tion. It  was  communicated  by  Charles  Rice,  and 
is  simpler  and  more  effective  than  similar  con- 
trivances which  have  been  described.  It  consists 
of  an  ordinary  mortar  and  pestle,  the  latter  having 
been  lengthened  by  cutting  down  the  mushroom 
top  of  the  handle,  so  as  to  admit  of  its  being 
inserted  into  the  large  end  of  a  wooden  handle, 
shaped  somewhat  like  a  ball-bat,  and  betAveen 
two  and  three  feet  long.  The  upper  end  of  this 
handle  should  be  about  an  inch  in  diameter,  and 
during  the  use  of  the  pestle  is  to  be  kept  upright 
and  steady  by  passing  through  an  opening  in  a 
piece  of  heavy  pasteboard  or  wood  which  may  be 
tacked  to  the  under  side  of  some  convenient  shelf. 
The  mortar  should  stand  on  a  counter  about  three 
feet  from  the  floor,  and  the  upper  end  of  the  pestle 
pass  through  a  shelf  above.  To  stop  the  noise 
caused  by  the  pestle  striking  against  the  sides  of 
the  opening,  a  piece  of  sole-leather  is  attached  to  the  under  side  of  the 
shelf  and  the  pestle  passed  through  a  hole  in  its  centre.    This  also  serves 
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another  purpose ;  viz.,  when  it  is  necessary  to  raise  the  pestle  to  admit 
of  changing  or  stirring  the  contents  of  the  mortar,  the  leather  will  clasp 
the  enlargement  of  the  handle  so  as  to  suspend  the  pestle  securely  out 
of  the  way  of  the  hands.  In  using  the  apparatus,  one  hand  grasps  the 
handle  just  above  its  lower  end,  and  a  very  slight  effort  is  requisite  to 
give  it  the  necessary  motion.  The  weight  of  the  handle  is  usually 
sufficient  to  insure  a  proper  degree  of  friction.  If,  however,  more 
pressure  is  desired,  the  pestle  can  be  weighted  by  slipping  a  perforated 
weight  on  to  an  iron  pin  driven  in  the  top  of  the  handle. 

Mortars  and  pestles  are  sometimes  made  of  green  or  white  glass.  The 
former  are  to  be  preferred  because  jij^  211. 

they  are  stronger ;  the  latter,  how- 
ever, present  a  handsomer  appear- 
ance. Glass  mortars  are  not 
adapted  to  the  continued  tritura- 
tion of  hard  substances.  They  are 
useful  only  in  dissolving  certain 
chemical  substances  directed  in 
prescriptions,  like  corrosive  sub- 
limate, the  alkaloids,  etc.  It  is 
best  to  place  the  glass  mortar  over 
a  dark  surface,  in  order  to  show  ''°'"=''"*'' '""'""'  ""^  ^'''"'• 

by  contrast  more  clearly  when  the  solution  of  the  white  object  is  effected. 

Porcelain  mortars  and  pestles  (see  Fig.  211)  are,  however,  more 
generally  useful  as  solution  mortars.  Pestles  entirely  of  porcelain  are 
objectionable,  because  they  are  so  easily  broken. 

Spatulas. — The  process  of  trituration  as  ordinarily  performed  re- 
quires the  use  of  spatulas.  These  consist  of  flexible  steel  blades  attached 
to  handles,  and  in  trituration  they  serve  to  loosen  the  substance  as  it 
becomes  packed  upon  the  sides  of  the  mortar.  Spatulas  are  largely 
used  in  extemporaneous  pharmacy,  and  they  will  be  alluded  to  fre- 
quently under  various  special  heads  in  Part  VII.  The  blade  of  a 
spatula  is  frequently  broken  when  too  much  pressure  is  applied,  but  if 
the  broken  blade  rero.aining  in  the  handle  have  its  sharp  corners  ground 
off  upon  a  grindstone,  or  filed  off,  it  will  be  just  as  useful  for  some 
purposes  as  it  was  when  perfect. 

Spatulas  may  now  be  had  of  excellent  quality,  and  greatly  improved 
in  style  over  those  formerly  used.  The  best  form  is  the  balance-handled 
spatula  (see  Fig.  213).     In  this  the  metal  of  the  handle  and  that  of  the 

Fig.  212. 


Fig.  213. 
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Balance-handled  spatula. 


blade  are  continuous  and  of  the  same  width,  so  that  the  annoyance  of  the 
tang  becoming  loose  in  the  handle,  as  in  the  old-style  spatulas,  is  avoided. 
The  flat  metal  handle  is  enlarged  by  riveting  smooth,  flat  pieces  of  hard 
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wood  to  it  to  insure  convenience  in  using.  The  balance-handle  derives 
its  name  from  the  fact  that  when  lying  upon  the  counter  the  weight  of 
the  handle  is  sufficient  to  overcome  the  weight  of  the  blade,  so  that 
contact  of  the  blade  with  the  counter  is  prevented.  Solid-handled 
spatulas  (see  Fig.  214)  are  also  made,  the  whole  being  of  one  solid  piece 

Fig.  214. 
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Solid-handled  spatula. 


of  metal,  and  the  handle  being  nickel-plated.    A  pocket  spatula,  which 
closes  like  a  clasp-knife,  is  also  furnished  by  dealers. 

Fig.  215  shows  a  spatula  coated  with  hard  rubber,  made  by  Fox, 


Fig.  215. 


Steil  spatula  blade,  coated  with  hard  rubber. 

Foultz  &  Webster,  for  making  ointments  which  contain  corrosive  sub- 
stances, or  substances  acting  on  steel. 

Sifting  is  the  process  of  passing  a  powdered  substance  through  the 
meshes  of  perforated  material  with  the  object  of  separating  the  coarser 
from  the  finer  particles.  Sieves  are  employed  in  this  process :  the 
frames  are  usually  round,  although  sometimes  they  are  oval,  square,  or 
rectangular.  The  ordinary  sieve  is  usually  made  by  stretching  wire 
gauze  over  a  flat  wooden  ring,  and  keeping  it  in  its  place  by  slipping 
over  it  a  narrow  wooden  ring  of  slightly  greater  diameter,  which  is 
tacked  securely.  Covered  sieves,  or  drum  sieves,  have  tight  covers  for 
the  top  and  bottom.  The  simplest  pharmaceutical  sieve  for  general  use 
is  obtained  by  making  five  rectangular  frames,  each  four  inches  deep, 
ten  inches  wide,  and  sixteen  inches  long.  These  should  be  light  but 
strong,  and  the  bottoms  covered  with  brass-wire  gauze  of  different 
degrees  of  fineness.  A  box,  ten  inches  deep,  twelve  inches  wide,  and 
twenty-two  inches  long,  with  a  tight  cover,  is  provided  to  hold  the 
sieves  and  prevent  dust  from  escaping.  Two  cleats  are  nailed  horizon- 
tally upon  the  sides  of  the  box,  five  inches  from  the  top,  for  the  sieve  to 
slide  upon,  and  a  hole  is  cut  in  the  front  of  the  box  in  order  to  permit 
a  handle,  with  a  hook  at  the  end,  to  pass  through  and  be  attached  to  a 
screw-eye  in  the  front  side  of  the  sieve ;  two  large  corks  are  screwed  to 
the  back  of  the  sieve  at  either  end  to  act  as  buffers.  The  powdered 
substance  is  introduced  into  the  proper  sieve,  which  is  placed  upon  the 
cleats,  and  the  handle  passe  d  through  the  hole  and  hooked  to  the  sieve ; 
the  cover  is  then  placed  in  position,  and  the  sieve  pushed  backward  and 
forward,  touching  the  back  lightly. 

A  very  important  point,  which  must  not  be  omitted  after  sifting 
substances,  is  the  thorough  mixing  of  all  portions  of  the  sifted  powder, 
in  order  that  each  part  of  the  finished  powder  may  have  a  uniform 
composition.     The  starchy  portions  of  a  drug  will  be  powdered  more 
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quickly  than  the  ligneous  portions,  and  will  usually  pass  through 
the  sieve  first:  hence  the  sifted  powder  must  always  be  thoroughly 
mixed.  Upon  the  small  scale  this  may  be  easily  effected  with  a 
spatula  or  mortar  and  pestle ;  upon  a  larger  scale  special  apparatus 
is  needed.  Hunter's  sifter  is  one  of  the  most  effective :  it  is  shown  in 
Fig.  216.  In  this  the  powder  is  sifted  in  the  cylindrical  sieve,  and 
adhering  particles  or  small  lumps  are  brushed  through  by  the  revolving 

Fig.  216. 


Hunter's  sifter. 


brushes ;  the  revolving  spiral  mixers  in  the  large  box  cause  the  particles 
to  be  thoroughly  mingled.  The  illustration  shows  the  method  of  oper- 
ating so  well  that  further  description  is  unnecessary.  In  Fig.  217  is 
seen  an  enclosed  sifter  well  adapted  for  many  purposes,  whilst  Fig.  218 
shows  a  sectional  view  of  the  same  kind  of  sifter  for  smaller  oper- 
atioiis.  The  sieve  is  hemispherical  in  shape,  and  is  contained  in  a 
tinned-iron  scoop  (see  Fig.  219,  which  shows  the  end  view).  Two  circles 
of  stout  wire  are  soldered  to  a  central  axis  at  right  angles  to  each  other, 
and  the  axis  passes  through  the  tin  handle  and  terminates  in  a  crank. 
When  a  powder  is  placed  in  the  scoop,  and  the  wire  rings  are  made  to 
revolve  by  turning  the  axis  with  the  hand,  the  particles  of  powder  arf» 
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Fig.  217. 


rapidly  forced  through  tlie  meshes  of  the  sieve.  This  apparatus  is 
especially  useful  in  breaking  up  moistened  lumps  in  powders  which 
are  about  to  be  percolated.     (See  Percolation.) 

The  degree  of  fineness  of 
powders  is  designated  in  the 
United  States  Pharmacopoeia 
by  the  number  of  meshes  to 
the  inch  possessed  by  the 
sieve.  The  five  diiferent  sizes 
are  as  follows : 

Very  fine  powder  should  pass 
through  a  sieve  having  80 
or    more    meshes    to    the 
linear  inch  (30  meshes  to 
the  Cm.). 
Fine    powder    should    pass 
through  a  sieve  having  60 
meshes  to  the  linear  inch 
(24  meshes  to  the  Cm.). 
Moderately  fine  powder  should 
pass  through  a  sieve  having 
60  meshes  to  the  linear  inch 
(20  meshes  to  the  Cm.). 
Moderately  coarse  powder  should  pass  through  a  sieve  having  40  meshes 

to  the  linear  inch  (16  meshes  to  the  Cm.). 
Coarse  powder  should  pass  through  a  sieve  having  20  meshes  to  the 
linear  inch  (8  meshes  to  the  Cm.). 

In  special  cases  powders  of  different  degrees  of  fineness  {e.g.,  No.  30, 
No.  12)  are  directed  to  be  taken.     In  every 
Fig.  218.  ^g^g^  ^}jg  number  of  the  powder  indicates  the 

number  of  meshes  to  the  inch  of  the  sieve 
used  to  make  the  powder.  Not  more  than 
one-fourth  of  the  powder  is  expected  to  pass 

Fig.  219. 


Scoop  sifter. 


Scoop  sifter  (end  view  of  Bieve). 


through  a  sieve  having  ten  more  meshes  to  the  inch  than  the  one 
designated. 

For  very  fine  powders,  bolting-cloth  is  used  for  the  sifting  medium ; 
and  when  acid  substances  are  to  be  sifted,  horse-hair  sieves  are  used. 
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Levigation  is  the  process  of  reducing  substances  to  a  state  of  minute 
division  by  triturating  them  after  they  have  been  made  into  a  paste  with 


Fig.  220. 


Slab  and  muller. 


water  or  other  liquid.  This  is  effected  in  a  shallow  mortar  with  a  flat- 
surfaced  pestle,  or  upon  a  ground-glass  slab  with  a  flat-surfaced  glass 
muller  (see  Fig.  220).  The  motion  imparted  to  the  muller,  A,  closely 
resembles  the  figure  8 ;  this  is  frequently  varied  with  that  of  elongated 
circles  which  intersect  each  other,  the  object  being  to  vary  the  motion  so 
that  all  particles  of  the  powder  may  be  brought  under  the  action  of  the 
muller  upon  the  slab  G.  Certain  substances,  like  red  mercuric  oxide 
and  zinc  oxide,  if  made  into  a  paste  with  alcohol  or  water,  are  more 
readily  reduced  to  fine  powder  in  this  way  than  by  the  action  of  the 
mortar  and  pestle.  The  process  is  termed  porphyrization  when  per- 
formed with  a  porphyry  slab  and  muller. 

Elutriation  is  the  process  of  obtaining  a  substance  in  fine  powder  by 
suspending  an  insoluble  powder  in  water,  allowing  the  heavier  particles 
to  fall  to  the  bottom  of  the  vessel,  and  decanting  the  liquid  containing 
the  lighter  particles  into  another 
vessel,  and  there  collecting  them. 
It  is  water-sifiing  practically, 
wherein  the  superior  gravity  of 
the  larger  particles  is  used  as  a 
means  of  separating  them  from 
the  smaller.  Prepared  chalk  is 
a  familiar  illustration  of  an 
elutriated  powder. 

Trochiscation  is  the  process 
of  making  the  pasty  mass  or 
magma  obtained  by  elutriation 
into  dry,  conical  masses.  This  is 
usually  accomplished  by  the  use 
of  the  little  apparatus  shown  in  Fig.  221.  This  consists  of  a  tinned- 
iron  cone,  supported  in  a  circular  wooden  frame  which  has  one  short 
wooden  leg  and  a  handle.      A  slab  of  chalk  or  other  porous  sub- 
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Trochiscator. 
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stance  is  provided,  and  after  filling  the  cone  with  the  pasty  mass  the 
handle  is  taken  in  the  right  hand  and  the  leg  of  the  frame  is  tapped 
gently  upon  the  slab  of  chalk  :  the  shock  causes  a  conical  mass  of 
the  substance  to  fall  upon  it,  whereupon  the  moisture  present  soon 
becomes  absorbed,  so  that  the  little  cone  dries  quickly.  A  succession 
of  taps,  with  a  slight  lateral  movement,  deposits  the  cones  in  regular 
rows,  and  when  the  slab  is  full  the  first  cones  are  found  to  be  dry  enough 
to  be  transferred,  and  all  will  soon  be  in  the  same  condition.  Chalk, 
bismuth,  lake,  and  other  insoluble  powders  are  formed  into  conical 
nodules  in  this  way. 

Pulverization  by  Intervention  is  the  process  of  reducing  substances 
to  powder  through  the  use  of  a  foreign  substance,  from  which  the  powder 
is  subsequently  freed  by  some  simple  method.  No  general  process  can 
be  given  for  this  method  of  pulverization,  as  the  character  of  the  sub- 
stance must  determine  the  method.  The  metal  gold  may  be  powdered 
by  rubbing  gold-leaf  in  a  mortar  in  contact  with  potassium  sulphate : 
the  latter  is  subsequently  dissolved  out  with  water.  Camphor  may  be 
pulverized  through  the  addition  of  a  few  drops  of  alcohol,  chloroform, 
or  other  solvent.  The  foreign  substance  in  this  case  is  disposed  of 
through  evaporation.  Metallic  tin  may  be  granulated  by  melting  it 
and  agitating  it  in  a  box  containing  powdered  chalk  :  the  latter  is  sub- 
sequently dissolved  out  with  diluted  acetic  acid.  Phosphorus  may  be 
pulverized  by  placing  it  in  water  contained  in  a  small  flask,  then  heat- 
ing the  water  gradually  until  the  phosphorus  is  melted,  and  shaking 
the  flask  while  the  phosphorus  is  cooling :  the  agitation  in  the  presence 
of  water  keeps  the  particles  from  cohering. 


QUESTIONS  ON  CHAPTERS  VII.  AND  VIII. 

DESICCATION   AND    COMMINUTION. 

What  is  desiccation? 

What  are  the  objects  of  desiccation  ? 

How  may  roots,  herbs,  and  leaves  be  conveniently  dried  on  the  large  scale? 

What  is  meant  by  "gruffs?" 

What  use  is  made  of  "gruffs?" 

Why  does  the  U.  S.  P.  direct  myrrh  in  substance  and  not  in  powder  in 
making  compound  iron  mixture  ? 

Table  showing  loss  in  powdering  medicinal  substances. 

What  is  comminution? 

What  are  the  objects  of  comminution  ? 

How  may  roots,  barks,  etc.,  be  conveniently  cut? 

How  upon  the  large  scale? 

How  may  drugs  be  most  conveniently  bruised  or  contused  ? 

When  it  becomes  necessary  to  use  an  iron  mortar  and  pestle  for  a  considerable 
length  of  time,  how  may  the  labor  of  lifting  the  pestle  be  lessened? 

For  what  purposes  are  wooden  mortars  used? 

For  whiit  purposes  are  marble  mortars  used  ? 

In  using  marble  mortars,  what  precautions  are  necessary? 

What  is  the  difference  between  grinding  and  pulverizing? 

What  drugs  are  most  injured  by  drying? 
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What  is  a  buhr-stone  mill  ? 

What  two  varieties  are  there,  and  what  are  they  called  ? 

What  is  the  peculiarity  of  each  ? 

What  are  roller-mills  ? 

What  are  the  rollers  usually  made  of? 

What  is  the  form  of  the  rollers  ? 

What  are  chaser-mills  ? 

How  are  the  stones  arranged  ? 

How  are  powders  of  greater  or  less  degrees  of  fineness  obtained  from  chaser- 
mills  ? 

What  are  barrel-mills  ? 

How  is  the  "  Bogardus"  mill  constituted,  and  what  is  its  peculiarity? 

What  is  Mead's  disintegrator? 

What  is  requisite  in  running  this  mill  ? 

What  three  classes  of  hand-mills  are  there  ? 

Describe  Swift's  mill  (old  style). 

What  improvements  have  been  made  in  the  new-style  Swift's  mill  ? 

Describe  Troemner's  mill. 

Describe  the  Enterprise  mill. 

What  are  its  advantages  ? 

Describe  Thomas's  mill. 

What  are  the  principal  objections  to  this  mill? 

Describe  Swift's  B  mill. 

Describe  Hance's  mill. 

Is  Hance's  mill  best  adapted  for  light  or  heavy  work  ? 

What  are  the  most  usual  difficulties  met  with  in  operating  hand-mills  ? 

How  may  these  be  obviated  ? 

What  is  a  good  method  of  cleaning  a  mill  after  an  odorous  drug  has  been 
ground  ? 

What  is  trituration  ? 

What  shaped  mortars  and  pestles  are  best  adapted  to  the  purpose  of  trituration  ? 

What  objection  is  there  to  the  ordinary  pestle  of  porcelain  or  wedgwood 
mortars  ? 

How  is  this  best  remedied  ? 

Is  the  hard-rubber  handle  any  better,  and  if  so,  why  ? 

What  preparation,  called  a  "trituration,"  has  been  made  official  in  the 
U.S.  P.? 

Describe  a  device  for  facilitating  trituration. 

What  is  the  objection  to  glass  mortars  and  pestles? 

Which  are  most  useful,— mortars  and  pestles  of  porcelain,  white  glass,  or 
green  glass,  and  why  ? 

What  is  a  spatula,  and  what  is  its  best  form  ? 

For  what  are  spatulas  covered  with  hard  rubber  useful  ? 

How  is  the  process  of  sifting  accomplished  ? 

How  are  the  degrees  of 'fineness  of  powders  designated  in  the  U.  S.  P.  ? 

How  many  degrees  of  fineness  are  so  designated  ? 

What  is  meant  by  a  very  fine  powder?  Fine  powder?  Moderately  fine 
powder?     Moderately  coarse  powder ?     Coarse  powder ? 

In  some  special  cases  other  degrees  of  fineness  than  these  five  are  designated. 
«s,  for  example.  No.  30  and  No.  12 ;  what  is  meant  by  these  numbers  ? 

What  is  levigation  ? 

What  is  meant  by  porphyrization  ?     By  elutriation  ? 

Give  an  example  of  an  elutriated  powder. 

What  is  trochiscation  ? 

What  is  pulverization  by  intervention  ? 

Give  an  example  of  this  process. 


CHAPTEE  IX 

SOLUTION. 

Solution. — In  pharmacy  this  term  is  applied  to  the  process  whereby 
any  substance  is  liquefied  or  made  to  disappear  when  brought  in  con- 
tact with  a  liquid  :  the  particles  of  the  substance  being  uniformly 
diifused  through  the  liquid,  no  separation  takes  place  upon  standing. 
The  liquid  used  to  effect  this  change  is  called  a  solvent,  and,  after  its 
combination  with  the  dissolved  substance,  a  solution;  if  the  liquid 
has  exercised  its  powers  as  a  solvent  to  its  utmost  extent,  and  is  inca- 
pable of  retaining  any  more  of  the  dissolved  substance,  it  is  termed  a 
saturated  solution.  A  substance  which  is  not  acted  on  by  a  solvent  is 
said  to  be  insoluble. 

Solution  of  Solids. — This  is  an  operation  which  is  very  frequently 
performed  by  the  pharmacist :  in  this  place  only  the  methods  of  effecting 
the  solution  of  solid  bodies  which  can  be  entirely  dissolved  in  the  sol- 
vent will  be  noticed.  This  excludes  the  operations  of  Infusion,  Decoc- 
tion, Percolation,  Maceration,  etc.,  which  will  be  considered  at  length  in 
subsequent  chapters.  Solution  may  be  of  two  kinds :  1,  Simple ;  2, 
Chemical. 

1.  Simple  Solution  is  where  the  solid  suffers  no  alteration  on  being 
dissolved,  except  that  which  depends  upon  its  external  form,  and  where, 
if  the  reverse  operation  of  evaporation  is  applied,  the  solid  substance 
is  recovered  unchanged.     The  making  of  simple  syrup  is  an  example. 

2.  Chemical  Solution  is  where  the  properties  of  the  dissolved  body 
are  changed  by  the  chemical  action  of  the  solvent  or  some  of  the  sub- 
stances added,  and  the  simple  process  of  evaporation  results  in  the  pro- 
duction of  a  body  having  different  properties,  as,  for  example,  in  the 
official  solution  of  mercuric  nitrate. 

Effects  of  Pulverization  and  Agitation. — The  solution  of  solids 
may  be  facilitated  by  pulverizing  them  and  stirring  the  mixture,  thus 
increasing  their  extent  of  surface  and  promoting  the  frequent  contact 
of  the  surfaces  with  fresh  portions  of  the  solvent.  This  is  easily  illus- 
trated, as  already  noted  under  Comminution,  by  placing  half  an  ounce  of 
lump  alum  and  half  an  ounce  of  powdered  alum  each  in  a  pint  of  water 
at  the  same  time  :  a  few  vigorous  stirs  will  soon  cause  the  latter  to  dis- 
solve, whilst  the  former  will  require  a  much  longer  time. 

Effect  of  Heat. — The  application  of  heat  generally  favors  solubility, 
for  nearly  all  substances  arc;  more  soluble  in  hot  liquids  than  in  cold 
ones.  In  addition  to  this,  the  convection  currents  in  the  liquid  caused 
by  heat  hasten  the  solution  by  constantly  bringing  fresh  surfaces  into 
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contact  with  the  liquid.  In  many  cases  the  ratio  of  solubility  is  not 
the  same  for  equal  increments  of  heat. 

Density  of  Solutions. — The  eifect  of  dissolving  a  solid  body,  spC' 
cifically  heavier  than  the  solvent,  is  always  to  increase  the  density  of 
the  liquid  in  which  the  solid  is  dissolved.  The  specific  gravity  of 
water  is  1.000 :  if  five  per  cent,  of  sugar  is  dissolved  in  it,  the  specific 
gravity  is  1.021  ;  if  ten  per  cent.,  1.070;  if  twenty  per  cent.,  1.088,  etc. 
This  fact  is  capable  of  optical  proof;  for  if  a  piece  of  sugar  is  suspended 
near  the  top  of  some  water  in  a  beaker,  the  downward  currents  of  the 
solution  can  readily  be  noticed  if  viewed  by  transmitted  light. 

Solubility  of  Substances  in  Saturated  Solutions. — Whilst  a 
saturated  solution  is  one  which  is  incapable  of  dissolving  any  more  of 
the  substance  which  was  dissolved  in  the  liquid,  it  must  not  be  assumed 
that  the  saturated  solution  will  not  dissolve  other  solids.  For  example, 
if  granulated  potassium  nitrate  be  mixed  with  two  per  cent,  of  copper 
sulphate,  and  then  placed  in  a  funnel  having  a  plug  of  cotton  in  the 
throat,  it  will  be  found  that  the  copper  sulphate  can  be  very  easily 
removed  by  pouring  on  the  potassium  nitrate  mixture  a  saturated 
solution  of  potassium  nitrate.  The  potassium  nitrate  cannot  suiFer  loss, 
because  the  liquid  passing  through  is  a  saturated  solution  of  the  same 
substance ;  but  copper  sulphate  is  soluble  in  a  saturated  solution  of 
potassium  nitrate,  and  it  is  thus  washed  out. 

Reduction  in  Temperature  caused  by  Rapid  Solution. — When 
solids  dissolve  rapidly  in  liquids  without  chemical  action,  a  reduction  in 
temperature  always  takes  place,  and  cold  is  produced,  in  accordance  with 
the  well-known  law  governing  the  conversion  of  solids  into  liquids, 
whereby  sensible  heat  is  converted  into  latent  heat.  The  so-called 
freezing  mixtures  are  produced  in  this  way  :  thus,  if  five  parts  of  potas- 
sium sulphocyanide  are  quickly  mixed  with  four  parts  of  cold  water,  the 
temperature  of  the  solution  falls  to  — 20°  C.  ( — 4°  F.) ;  thirty-two  parts 
of  sodium  chloride,  if  mixed  with  one  hundred  parts  of  snow,  will 
produce  a  brine  having  a  freezing-point  of  — 23°  C.  ( — 9.4°  F.).  Equal 
parts  of  crystallized  calcium  chloride  and  snow,  when  well  mixed,  will 
have  a  temperature  as  low  as  — 45°  C.  ( — 49°  F.). 

Elevation  of  Temperature  produced  by  Solution  accompanied 
by  Chemical  Action. — If  chemical  action  takes  place  whilst  solution 
Ls  progressing,  the  opposite  effect,  or  elevation  of  temperature,  is  fre- 
quently produced,  as  in  dissolving  anhydrous  salts.  The  same  fact  is 
noticed  when  the  solution  of  an  alkaline  oxide  made  by  calcination  is 
effected  by  treating  it  with  an  acid,  as  when  calcined  magnesia  is  dis- 
solved in  a  solution  of  citric  acid. 

Modes  of  Effecting  Solutions  of  Solids. — The  method  usually 
employed  by  the  pharmacist  is  by  the  use  of  the  solution  mortar  and 
])estle  (see  page  190).  The  ordinary  practico  is  to  crush  the  substance 
into  fragments  in  the  mortar  with  the  pestle,  and  then  pour  upon  it  the 
solvent,  meanwhile  stirring  with  the  pestle  until  solution  is  effected. 
If  definite  quantities  are  used,  and  the  whole  of  the  solvent  is  required 
to  dissolve  the  given  weight  of  the  salt,  a  portion  only  of  the  solvent 
should  be  added  at  first,  and  when  this  is  saturated  the  solution  is 
poured  off,  and  a  fresh  portion  of  solvent  added :   this  operation  is 
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repeated  until  the  solid  is  entirely  dissolved ;  the  solutions  are  then 
mixed.  Other  methods  of  effecting  solution  are  to  shake  the  solid 
with  the  liquid  in  a  bottle  or  flask,  or  to  apply  heat  to  the  substances 
in  a  suitable  vessel. 

Circulatory  Solution. — A  very  excellent  mode  of  dissolving  sub- 
stances, particularly  where  the  solid  is  not 
very  soluble  or  the  relative  proportion  of  Fig.  222. 

liquid  is  small,  is  to  suspend  the  solid 
near  the  top  of  the  liquid  upon  a  porous 
diaphragm  or  a  suitable  sieve,  or  tied 
up  in  a  gauze  bag  if  its  nature  will  admit 
of  this  treatment.  The  parts  imme- 
diately in  contact  with  the  solvent  are 
dissolved,  and  the  solution  descends,  its 
place  being  supplied  by  fresh  portions  of 
the  solvent :  a  circulation  is  thus  created 
and  solution  facilitated  (see  Fig.  222). 

Solvents  used  in  Pharmacy. —  Water. 
— The  most  useful  of  all  solvents  is  water. 
It  has  a  more  extensive  range  than  any 
other  liquid,  and  the  aqueous  solutions 
are  among  the  most  important  prepa- 
rations of  pharmacy.  They  are  es- 
pecially treated  of  in  chapters,  under  circulatory  solution. 
the  head  of  Liquores,  Aquae,  Syrupi,  etc. 

Alcohol  as  a  solvent  is  next  in  importance  to  water.  It  has  an  impor- 
tant advantage  over  water  in  the  fact  that  preparations  made  with  it 
keep  almost  indefinitely,  whilst  most  aqueous  solutions  of  organic  sub- 
stances soon  decompose  or  become  worthless.  Resins,  volatile  oils, 
alkaloids,  glucosides,  salts,  etc.,  are  dissolved  by  alcohol,  whilst  many 
inert  principles,  like  gum,  albumen,  and  starch,  are  insoluble  in  it,  so 
that  it  has  also  great  usefulness  in  its  negative  character. 

Glycerin  is  an  excellent  solvent,  although  its  range  is  not  so  extensive 
as  either  of  the  preceding :  it  has  in  its  concentrated  state  antiseptic 
qualities  of  a  high  order,  but  has  not  the  valuable  negative  qualities  of 
alcohol.  It  dissolves  the  fixed  alkalies,  some  of  the  alkaline  earths,  a 
large  number  of  neutral  salts,  and  vegetable  acids,  pepsin,  tannin,  etc., 
but  it  also  dissolves  gum,  albumen,  starch,  etc.,  and  thus  its  solutions 
are  generally  loaded  with  inert  constituents.     (See  Glycerites.) 

Ether  is  a  good  solvent  for  special  purposes.  Oils,  fats,  resins,  and 
some  of  the  alkaloids  and  neutral  principles  are  dissolved  by  it. 

Benzin  is  very  similar  in  its  solvent  properties  to  ether. 

Chloroform  resembles  ether  and  benzin  as  a  solvent.  It  has  an 
advantage  over  both,  however,  in  not  being  inflammable,  although  its 
costliness  prevents  any  extended  application. 

Carbon  Bisulphide  is  an  excellent  solvent  for  rubber,  phosphorus, 
etc.  Its  range  is  limited,  however,  and  its  odor  and  inflammability 
detract  from  its  usefulness. 

Acids,  either  strong  or  diluted,  are  used  as  solvents ;  as  in  vinegars. 

Oils  are  also  used  in  this  way  in  liniments,  etc. 
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Table  of  the  Solubility  of  Official  Chemicals  in  Water  and  in  Alcohol. 


Abbreviations  :  s  =  soluble ;  ins.  =  insoluble ;  sp.  =  sparingly ;  v.  =  very ;  aim,  =  almost ; 
dec.  =  decomposed. 

Chemicals.                  One  part  is  soluble  In  Water.  In  Alcohol. 

At  15°  C.  T,  i,i„„  At  15°  C.  T(„i,-„„ 

(59°  F.).  Boihng.  ^^^o  j-j  Boiling. 

Parts.  Parti.  Parts.  Parts. 

Acidum  Arsenosum 30-80  15  sp.  sp. 

"         Benzoicum 500  15  2  1 

"         Boricum 25.6  —  15  — 

"        Carbolicum 15  —  v.  s.  v.  s. 

"         Chromicum v.  s.  v.  s.  dec.  dec. 

"        Citricum 0.63  0.4  1.61  1.43 

"        Gallicum 100  3  5  1 

"        Salicylicum 450  14  2.4  v.  s. 

"        Stearicum ins.  ins.  45  v.  s. 

"         Tannicum 1  v.  s.  0.6  v.  s. 

"        Tartaricum 0.8  0.5  2.5  0.2 

Adeps ins.  ins.  v.  sp.  — 

Alumen 9  0.3  ins.  ins. 

"        Exsiccatum 20  0.7  ins.  ins. 

Aluraini  Hydras ins.  ins.  ins.  ins. 

"        Sulphas 1.2  V.  s.  ins.  ins. 

Amraonii  Benzoas 5  1.2  28  7.6 

"         Bromidum 1.5  0.7  80  15 

"         Carbonas 5  dec.  dec.  dec. 

"        Chloridum 3  1  aim.  ins.  aim.  ins. 

"         lodidum 1  0.5  9  3.7 

"         Nitras 0.6  v.  s.  20  3 

"        Valerianas v.  s.  v.  s.  v.  s.  v.  s. 

Antimonii  et  Potassii  Tartras 17  3  ins.  ins. 

"         Oxidum aim.  ins.  aim.  ins.  ins.  ins. 

"         Sulphidum ins.  ins.  ins.  ins. 

"          Sulphidum  Purificatum     .    .    .  ins.  ins.  ins.  ins. 

Antimonium  Sulphuratum ins.  ins.  ins.  ins. 

Apomorphinse  Hydrochloras 45  dec.  45  dec. 

Argenti  Cyanidum ins.  ins.  ins.  ins. 

"        lodidum ins.  ins.  ins.  ins. 

"        Nitras , 0.6  0.1  26  5 

"            "       Fusus 0.6  0.5     .  26  5 

"        Oxidum V.  sp.  v.  sp.  ins.  ins. 

Arseni  lodidum 7  dec.  30  dec. 

Atropina 130  35  3  v.  s. 

Atropinae  Sulphas 0.4  v.  s.  6.2  v.  s. 

Bcnzinum ins.  —  6  — 

Bismuthi  Citras ins.  ins.  ins.  ins. 

"        et  Ammonii  Citras v.  s.  v.  s.  sp.  sp. 

"        Subcarbonas ins.  ins.  ins.  ins. 

"        Subnitras aim.  ins.  aim.  ins.  ins.  ins. 

Bromum 30  —  dec.  dec. 

CafiFeina 80  9.5  33  v.  s. 

Calcii  Bromidum 0.7  v.  s.  1  v.  s. 

"     Carbonas  Praecipitatus ins.  ins.  ins.  ins. 

"     Chloridum 1.5  v.  s.  8  1.5 

"     Hypophosphis 6.8  6  ins.  ins. 

"     Phosphas  Prascipitatus ins.  dec.  ins.  ins. 

"     Sulphas  Exsiccatus 410  476  ins,  ins. 

Calx 760  1300  ins.  ins. 

Camphora  Monobromata aim.  ins.  aim.  ins.  v.  s.  v.  s. 

Cerii  Oxalas ins.  ins.  ins.  ins. 
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Chemicals.  One  part  is  tiolubli 


Chloral  .... 
Chrysarobinum 
Cinchonidinse  Sulphas 
Cinchonina    .... 
Cinehoninae  Sulphas 
Cocainaj  Hydrochloras 
Codeina  .... 
Creta  Prseparata 
Cupri  Sulphas  . 
Elaterinum   .    . 
Ferri  Chloridum 
"     Citras  .    . 
"     et  Ammonii  Citras 
«     "  "         Sulphas 

"      "  "  Tartras 

"      "  Potassii  Tartras    , 
"     "  Quininae  Citras 
"     "         "  "      Solubilis 

"  "  Strychninse  Citras 
"     Hypophosphis    .    ,    , 

"     Lactas 

"  Oxidum  Hydratum  , 
"  Phosphas  Solubilis  . 
"     Pyrophosphas  Solubilis 

"     Sulphas 

"  "        Granulatus 

"     Valerianas  .... 
Hydrargyri  Chloridum  Corrosivum 
"  "  Mite 

"  Cyanidum   .    .    . 

"  lodidum  Flavum 

"  "        Kubrum 

"  Oxidum  Flavum 

"  "         Eubrum 

"  Subsulphas  Flavus 

Hydrargyrum  Ammoniatum 
Hydrastininae  Hydrochloras 
Hyoscinse  Hydrobromas 
Hyoscyaminse  Hydrobromas 

"  Sulphas 

Iodoform  um  .    . 
lodum    .... 
Lithii  Benzoas 
"      Bromidum 
"      Carbonas 
"      Citras      . 
"     Salicylas 
Magnesia  .    .    . 

' '        Ponderosa 
Magnesii  Carbonas 
•'        Sulphas 
Mangani  Dioxidum 

'''  Sulphas 
Menthol  .... 
Methyl  Salicylas  . 
Morphina  .... 
Morphinae  Acetas 

"         Hydrochloras 
"        Sulphas  .    .    . 


in  Water  and  in  Alcohol. — (Continued.) 
I  In  Water.  In  Alcohol. 


At  15°  C. 
(59°  F.). 

Boiliug. 

At  15°  C. 
(59°  F.). 

BolliDg. 

Parte. 

Parli. 

Paris. 

Parts. 

V.   s. 

V.  s. 

V      S. 

V.    S. 

aim.  ins. 

aim.  ins. 

sp. 

150 

70 

1.42 

66 

8 

3760 

3500 

116 

26.5 

66 

13.59 

10 

3.25 

0.48 

V.  s. 

3.5 

V.  s. 

80 

17 

3 

V.  s. 

aim.  ins. 

aim.  ins. 

ins. 

ins. 

2.6 

0.5 

aim.  ins. 

aim.  ins 

4250 

1820 

337 

34 

V.   s. 

V.  s. 

V.  s. 

V.   s. 

s. 

V.  s. 

ins. 

ins. 

V.  s. 

V.  s. 

ins. 

ins. 

3 

0.8 

ins. 

ins. 

V.  s. 

V.  s. 

ins. 

ins. 

V.  s. 

V.  s. 

ins. 

ins. 

s. 

V.  s. 

ins. 

ins. 

s. 

— 

sp. 

— 

V.  s. 

V.  s. 

sp- 

sp. 

sp. 

sp. 

ins. 

ins. 

40 

12 

aim.  ins. 

aim.  ins 

ins. 

ins. 

ins. 

ins. 

V.  s. 

V.  s. 

ins. 

ins. 

V.   s. 

V.  s. 

ins. 

ins. 

1.8 

0.3 

ins. 

ins. 

1.8 

0.3 

ins. 

ins. 

ins. 

dec. 

V.  s. 

V.   s. 

16 

2 

3 

1.2 

ins. 

ins. 

ins. 

ins. 

12.8 

8 

15 

6 

aim.  ins. 

aim.  ins. 

ins. 

ins. 

aim.  ins. 

aim.  ins. 

130 

15 

aim.  ins. 

aim.  ins. 

ins. 

ins. 

aim.  ins. 

aim.  ins. 

ins. 

ins. 

2000 

600 

ins. 

ins. 

aim,  ins. 

aim.  ins. 

aim.  ins. 

aim.  ins 

0.3 



3 



1.9 



13 



0.3 



2 



0.5 



25 

— 

sp. 

ins. 

62 

12 

5000 

— 

10 

— 

4 

2.5 

12 

10 

0.6 

0.3 

V.  s. 

V.  s. 

80 

140 

ins. 

ins. 

2 

0.5 

sp. 

sp. 

V.   s. 

V.  s. 

V.  s. 

V.  s. 

aim.  ins. 

aim.  ins. 

ins. 

ins. 

aim.  ins. 

aim.  ins. 

ins. 

ins. 

aim.  ins. 

aim.  ins. 

ins. 

ins. 

1.5 

0.7 

ins. 

ins. 

ins. 

ins. 

ins. 

ins. 

0.8 

1 

ins. 

ins. 

sp. 

— 

V.   s. 

— 

4350 

455 

v.  s. 
300 

36 

2.6 

1.6 

47.6 

14 

24 

0.5 

62 

31 

21 

0.76 

702 

144 
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Solubility  of  Official  Chemicals  in  Water  and  in  Alcohol 

Chemicals.                   One  part  is  soluble  In  Water. 

At  15°C.  „  ... 

(59°  F.).  Boiling. 

Part*.  Parts. 

Naphtalinum ins.  — 

Naphtol 1000  75 

Phosphorus ins.  ins. 

Physostigniinae  Salicylas 150  30 

"             Sulphas V.  s.  V.  s. 

Picrotoxinum 240  25 

Pilocarpinae  Hydrochloras v.  s.  v.  s. 

Piperinum aim.  ins.  aim.  ins. 

Plumbi  Acetas 2.3  0.5 

"        Carbonas ins.  ins. 

"       lodidum 2000  200 

"        Nitras 2  0.75 

"        Oxidum aim.  ins.  aim.  ins. 

Potassa 0.5  v.  s. 

Potassii  Acetas 0.36  v.  s. 

"       Bicarbonas 3.2  dec. 

"       Bichromas 10  1.5 

"       Bitartras 201  16.7 

"       Bromidum 1.6  1 

«'       Carbonas 1.1  0.65 

"       Chloras 16.7  1.7 

«'       Citras 0.6  v.  s. 

"       Cyanidum 2  1 

"       et  Sodii  Tartras 14  1 

"       Ferrocyanidum 4  2 

"       Hypophosphis 0  6  0.3 

"       lodidum ....  0.75  05 

"       JSitras 3.8  0.4 

"       Permanganas 16  3 

"       Sulphas 9.5  4 

PyrogaHol 1.7  v.  s. 

Quinidinse  Sulphas 100  7 

Quinina 1670  760 

Quininse  Bisulphas 10  v.  s. 

"        Hydrobromas 54  v.  s. 

"        Hydrochloras 34  1 

"        Sulphas 740  30 

"        Valerianas 100  40 

Eesorcinum 0.6  v.  s. 

Saccharum 0.5  0  2 

"          Lactis 6  1 

Salicinum 28  0.7 

Salol aim.  ins.  — 

Santoninum aim.  ins.  250 

Soda 1.7  0.8 

Sodii  Acetas 1.4  0.5 

"     Arsenas 4  v,  s. 

*'     Benzoas 1.8  1.3 

"     Bicarbonas 11  3  dec. 

"     Bisulphis 4  2 

"     Boras 16  0.5 

"     Bromidum 1.2  0.5 

"     Carbonas 1.6  0.2 

"     Chloras 1.1  0.6 

"     Chloridum 2.8  2.5 

"     Hypophosphis 1  0.12 

"     Hyposulphis 0.65  dec. 

"     lodidum 0.6  0.33 

"     Nitras 1.3  0.6 


I. — (Continued.) 

In  Alcohol. 

At  15°  C. 
(59°  F.). 

Boiling. 

Parts. 

Parts. 

15 

V.  s. 

0.75 

V.  s. 

350 

240 

12 

V.  s. 

V.  s. 

V.  s. 

9 

3 

V.  s. 

V.  s. 

30 

1 

21 

1 

ins. 

ins. 

V.  sp. 

V.  sp. 

aim.  ins. 

aim.  ins. 

ins. 

ins. 

2 

V.   s. 

1.9 

V.   s. 

aim.  ins. 

aim.  ins. 

ins. 

ms. 

V.  sp. 

V.  sp. 

200 

16 

ins. 

ins. 

ins. 

ms. 

sp. 

sp. 

sp. 

sp. 

aim.  ins. 

aim.  ins, 

ins. 

ins. 

73 

3.6 

18 

6 

aim.  ins. 

aim    ins, 

dec. 

dec. 

ins. 

ins. 

1 

V.   s. 

8 

V.  s. 

6 

2 

32 

V.  s. 

06 

V.  s. 

o 

V.  s. 

65 

3 

5 

1 

0.5 

V.  s. 

175 

28 

ins. 

ins. 
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Solubility  of  Official  Chemicals  in  Water  and  in  Alcohol 
Chemicals.  One  part  is  soluble  In  Water. 

ParU.  Parts. 

Sodii  Nitris 1.5  v.  s. 

"     Phosphas •    .  5.8  1.6 

"     Pyrophosphas 12  1.1 

«'     Salicylas 0.9  v.  s. 

"     Sulphas 2.8  0.4 

"     Sulphis 4  0.9 

"     Sulphocarbolas 4  8  0.7 

Sparteinifi  Sulphas v.  s.  v.  s. 

Strontii  Bromidum 1.05  0.5 

"       lodidum 0.6  0.27 

"       Lactas 4  0.5 

Strychnina 6700  2500 

Stryohninae  Sulphas 50  2 

Sulphur  Lotum ins.  ins. 

"        Pra?cipitatum ins.  ins. 

"        Sublimatum ins.  ins. 

Sulphuris  lodidum aim.  ins.  dec. 

Terebenum sp.  sp. 

Terpini  Hvdras 250  32 

Thymol .  " 1200  — 

Veratrina  .    .  •. v.  sp.  v.  sp. 

Zinci  Acetas 2.7  1.5 

"     Bromidum v.  s.  v.  s. 

"     Carbonas  Praecipitatus ins.  ins. 

"     Chloridum 0.3  v.  s. 

"     lodidum v.  s.  v.  s. 

"     Oxidum ins.  ins. 

"     Phosphidum ins.  ins. 

"     Sulphas 0.6  0.2 

"     Valerianas 100  — 


. — {Continued.) 

In  Al 

cohol. 
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Fig.  223. 


The  methods  employed  to  effect  the  sohition  of  gases  in  liquids  differ 

essentially  from  ordinary  processes  of 
solution,  and  depend  upon  the  solubility 
of  the  gas  in  the  liquid,  the  relative  spe- 
cific gravity,  and  the  strength  of  the  so- 
lution desired.  It  is  usually  sufficient  to 
conduct  the  gas  into  the  liquid  by  a  suit- 
able tube,  reaching  nearly  to  the  bottom, 
when  more  or  less  of  the  gas  is  absorbed 
by  the  liquid.  Fig.  223  shows  a  simple 
method  where  the  gas  is  readily  soluble 
in  the  liquid,  as  in  making  chlorine 
water.  For  a  continuous  operation,  as 
in  making  hydrochloric,  nitric,  and  hy- 
drobromic  acids,  and  similar  liquids,  the 
well-known  Woulffe's,  or  three-necked, 
bottles  are  employed  advantageously, 
the  gas  which  escapes  sohition  in  one 

bottle  passing  over  into  the  next.     The  washing-bottle  shown  in  Fig. 

224  is  easily  made,  and  well  adapted  for  purifying  the  gas  after  it  is 
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Fig.  224. 


Fig.  225. 


generated.  B  is  an  ordinary  wide-mouthed  bottle,  closed  with  a  per- 
forated rubber  cork,  C  ;  a  wide  tube,  D  E,  passes  nearly  to  the  bottom, 
and  a  narrow  tube.  A,  is  joined  by  a  short  piece  of  rubber  tubing,  J, 
to  the  tube  leading  from  the  generating  flask,  and  at  the  other  extremity 
is  curved  upward  so  as  properly  to  deliver  the  gas  into  the  water  placed 
in  the  bottle  to  wash  it :  it  escapes  by  the  bent  tube,  T,  which  is  con- 
tinued until  it  dips  into  the  liquid  in  which  the  gas  is  to  be  dissolved. 
The  space  between  the  tube  A  and  the  wide  tube  D  E  acts  as  a  safety- 
valve  :  if  the  pressure  accumulates  through  the  too  rapid  generation 
of  the  gas,  or  if  a  stoppage  occurs  in  the  delivery-tube, 
the  liquid  in  the  bottle  is  first  blown  out  through  this 
space,  and  the  pressure  is  thus  relieved. 

Fig.  225  shows  a  very  convenient  little  apparatus  for 
generating  and  washing  small  quantities  of  gases,  for  test- 
ing, or  other  purposes :   the  wash-bottle  is  made  from 

a  homoeopathic  vial,  rubber 
corks  being  used,  and  the 
bent  tubes  by  bending  or- 
dinary glass  tubing  over  a 
flame  as  described  on  page 
14C.  The  funjiel-tube  per- 
mits the  addition  of  fresh 
liquid  to  hasten  or  continue 
the  action  as  the  operation 
progresses.  It  is  usual  to 
add  merely  sufficient  water 
to  cover  the  orifice  of  the  de- 
livery-tube in  the  wash-liquid 
at  the  beginning  of  an  opera- 
tion, as  the  aqueous  vapor 
carried  over  by  the  gas  con- 
denses in  the  wash-bottle, 
which  soon  increases  in  quan- 
tity, and  may  accumulate  in 
a  long  operation  to  an  extent 
which  will  necessitate  a  par- 
tial discharge  of  its  contents 
or  the  entire  cessation  of  the 
process.  As  the  apparatus 
suitable  for  each  operation 
must  be  especially  selected,  general  observations  on  the  solution  of  gases 
will  not  be  so  useful  in  this  chapter  as  a  detailed  process  in  connection 
with  each  preparation  where  it  is  described  in  the  subsequent  pages. 
One  general  rule  should  be  noted,  however, — i.e.,  that  gases  are  gener- 
ally more  rapidly  and  thoroughly  absorbed  by  cold  liquids  than  by  hot 
ones :  hence  the  receiving  bottle  should  be  kept  surrounded  by  ice  or 
sitherwise  refrigerated. 
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QUESTIONS  ON  CHAPTER  IX. 

SOLUTION. 

What  is  meant  by  solution  ? 

"What  is  the  licjuid  used  to  make  a  solution  called  ? 

"What  is  a  saturated  solution  ? 

When  is  a  substance  said  to  be  insoluble  ? 

What  two  kinds  of  solution  are  there  ? 

Give  examples  of  each. 

How  may  the  solution  of  solids  be  facilitated  ? 

What  is  the  eflect  of  dissolving  a  solid  body  specifically  heavier  than  the 
solvent? 

How  may  this  be  shown  ? 

Is  a  saturated  solution  of  one  substance  capable  of  dissolving  some  other  sub- 
stance ? 

Give  an  example. 

When  solids  dissolve  rapidly  in  liquids  without  chemical  action,  what  takes 
place  ? 

How  are  freezing  mixtures  made  ? 

What  is  the  effect  if  during  the  solution  chemical  action  takes  place  ? 

How  are  solutions  usually  made  by  the  })harmacist  ? 

What  is  meant  by  circulatory  solution? 

Name  the  principal  solvents  used  in  pharmacy. 

What  are  some  of  the  advantages  of  alcohol  as  a  solvent  of  glycerin  ? 

Tor  what  substances  is  ether  a  good  solvent? 

What  advantages  has  ether  over  chlorol'orm? 

What  are  objections  to  carbon  disulphide  as  a  solvent? 

Upon  what  do  the  methods  for  making  solutions  of  gases  in  liquids  depend  ? 

Where  a  gas  is  freely  soluble  in  a  liquid,  how  is  a  solution  usually  effected  ? 

What  is  the  arrangement  of  a  Woultfe's  bottle? 

Are  gases  generally  more  rapidly  and  thoroughly  dissolved  by  cc-ld  or  hot 
liquids  ? 
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Fig.  226. 


The  operations  involved  under  this  head  are  among  those  which  are 
most  frequently  used  in  pharmacy, — i.e.,  Lotion,  Decantation,  Colation, 
Filtration,  Clarification,  Expression,  Percolation,  etc., — and  the  prin- 
ciples which  govern  the  successful  performance  of  these  practical  pro- 
cesses should  be  mastered  early  in  the  career  of  the  student.  They  are 
almost  exclusively  mechanical  processes. 

Lotion,  or  Displacement  "Washing,  is  the  process  of  separating 
soluble  matter  from  a  solid  by  pouring  a  liquid  upon  it  which  will  dis- 
solve and  wash  out  the  soluble  portion.  The  separation  of  the  fluid 
from  the  solid  is  generally  effected  by  placing  an  obstruction  in  a  funnel 
or  cylindrical  vessel,  such  as  a  plug  of  cotton  or  tow,  notched  cork, 
filter-paper,  etc.,  and  then,  having  introduced  the  solid  into  the  funnel 
and  arranged  a  suitable  vessel  beneath,  the  liquid  is  poured  upon  it. 
(See  Percolation.)  Precipitates  are  frequently  purified  from  contami- 
nating soluble  matter  in  this  way.  A  very  convenient  method  of  apply- 
ing the  liquid  is  by  the  use  of  the  spritz  bottle  (see  Fig.  226).  This  is 
usually  made  from  a  flask,  but  a  round-shouldered  pint  bottle  of  the 
diameter  most  easily  grasped  by  the  hand  is  preferable. 
Two  glass  tubes,  one  bent  at  an  acute  angle  and  the 
other  at  an  obtuse  angle,  are  used ;  one  end  of  the 
former  is  drawn  out  to  a  capillary  orifice,  and  the  other 
extends  nearly  to  the  bottom  of  the  bottle.  The 
obtuse-angled  tube  merely  enters  the  bottle  below  the 
cork ;  the  upper  portion  of  this  tube  should  be  held 
in  the  gas-flame,  so  as  to  fuse  the  edges  of  the  glass  and 
thus  prevent  cutting  the  lips  when  it  is  used.  By  filling 
the  bottle  with  liquid,  and  blowing  with  the  mouth 
through  the  tube,  a  stream  of  liquid  is  ejected  from  the 
capillary  orifice  which  can  be  directed  to  any  portion 
of  a  solid  substance  that  is  to  be  washed.  It  is  often 
desirable,  in  order  to  save  time,  to  use  the  liquid  hot. 
One  of  the  wicker-covered  bottles  in  which  Farina 
cologne  is  imported  answers  a  good  purpose  here  to  prevent  burning 
the  fingers,  and  if  care  is  used  to  pour  in  a  small  quantity  of  hot  liquid 
first  and  agitate  it  before  adding  the  rest,  so  that  the  glass  may  he  gradu- 
ally warmcid,  there  is  no  danger  of  fracturing  the  bottle. 

Continuous  Washing. — The  use   of  the  spritz  bottle  for   small 
operations  is  convenient.     A  simple  method  of  automatically  supplying 
the  wash-liquid  in  larger  quantities  is  shown  in  Fig.  228.    This  requires 
208 
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no  attention  from  the  operator  execpt  at  the  beginning  of  the  operation. 
The  bottle  is  furnished  with  a  perforated  cork  and  a  short  glass  tube. 
All  that  is  necessary  is  to  fill  the  bottle  and  adjust  it  over  the  funnel  so 
that  the  end  of  the  tube  shall  be  at  the  height  desired  for  the  liquid  : 
on  tilting  the  bottle  slightly  (if  the  tube  selected  is  not  too  narrow  in 
diameter)  the  liquid  will  run  out  into  the  funnel  until  it  rises  to  the 
orifice  of  the  tube,  when  the  flow  will  cease.  As  the  liquid  gradu- 
ally pa.sses  through  the  solid  substance  in  the  funnel,  the  level  falls, 
and  bubbles  of  air  pass  through  the  tube  into  the  bottle,  the  liquid 
once  more  flows,  and  the  operation  continues  until  the  bottle  is  empty. 
Many  elaborate  methods  of  continuous  washing  have  been  suggested, 
and  many  have  been  practically  tried  by  the  author,  but  if  care  is  taken 
in  the  simple  apparatus  just  described  to  have  the  tube  of  proper  di- 
ameter, at  least  so  wide  that  the  force  of  capillary  attraction  shall 
not  be  strong  enough  to  prevent  the  ingress  of  air,  it  is  the  most  satis- 
factory of  all.     Bottles  having  narrow  mouths  may  often  be  used  in 

the  same  way,  and  the  cork  and  tube 
Fig.  228.  be  dispensed  with.     A  little  practice 

will  enable  the  operator  to  make  a 
bottle  in  which  the  parts  are  adjusted 
to  a  nicety.     On  the  large  scale,  Prof, 


Fig.  229. 


Continuous  washing. 


Continuous-washing  apparatus. 


B.  S.  Proctor's  suggestion  of  two  carboys  may  be  used, — one  above  and 
inverted,  containing  the  liquid,  supported  by  a  box  having  a  circular 
hole  cut  in  its  side,  and  the  other  inside  the  box,  containing  the  funnel 
and  filter. 
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A  modification  of  Gay-Lussac's  apparatus  is  one  of  the  most  successful 
and  practical  for  continuous  washing  (see  Fig.  229).  The  bottle  con- 
taining the  wash-liquid  is  furnished  with  a  doubly-perforated  cork  and 
two  glass  tubes :  one  is  bent  as  shown  in  the  cut,  and  its  lower  extremity 
curved  upward.  By  blowing  a  current  of  air  through  the  other  tube 
the  syphon-tube  is  filled,  and  the  extremity  may  then  be  adjusted  to  such 
a  height  in  the  funnel  as  is  desired.  When  the  level  of  the  liquid  in 
the  funnel  falls  below  the  orifice  of  the  tube,  bubbles  of  air  will  enter 
the  bottle  through  the  air-tube,  and  the  liquid  will  run  out  until  it  rises 
in  the  funnel  to  the  level  of  the  ends  of  the  tubes,  when  it  will  cease. 
It  will  be  found  a  practical  convenience  to  cut  the  syphon-tube  just 
below  the  bend,  so  that  a  piece  of  rubber  tubing  may  be  used  to  form  a 
flexible  joint. 

Decantation. — The  process  of  separating  a  fluid  from  a  solid  by  de- 
cantation  is  very  simple,  and  consists  usually  in  allowing  the  solid  to 
deposit  at  the  bottom  of  the  vessel,  and  then  carefully  pouring  off  the 
liquid  by  inclining  the  vessel.  The  theory  of  washing  by  decantation 
shows  its  eifectiveness,  and  this  may  be  illustrated  by  the  following 
example.  If  360  grains  of  mercuric  chloride  dissolved  in  50  fluidounces 
of  water  are  mixed  with  220  grains  of  potassium  iodide  dissolved  in  50 
fluidounces  of  water,  double  decomposition  takes  place,  an  insoluble 
precipitate  of  mercuric  iodide  subsides,  and  100  grains  of  potassium 
chloride  remain  dissolved  in  the  100  fluidounces  of  water.  As  it  is 
desirable  to  free  the  mercuric  iodide  from  the  contamination  of  potas- 
sium chloride,  the  supernatant  liquid  is  poured  oif ;  if  90  fluidounces 
are  decanted,  90  grains,  or  -^  of  the  whole  quantity  of  potassium  chlo- 
ride, are  thus  disposed  of,  and  10  grains  are  left.  If  the  vessel  is  filled 
with  water  to  100  fluidounces,  and  90  fluidounces  are  again  poured  off,  9 
grains  are  again  removed, 
and  but  1  grain  is  left; 
this  by  a  third  washing 
and  decantation  in  a 
similar  manner  would 
be  reduced  to  ^ig-  of  a 
grain,  and  thus  the  puri- 
fication is  speedily  ef- 
fected. Some  skill  is  re- 
quired to  decant  liquids 
neatly  from  vessels  of 
various  shapes,  particu- 
larly if  they  are  not  fur- 
nished with  lips,  or  if 
filled  nearly  to  the  brim. 
The  guiding-rod  may  be 
used  in  many  cases  with 
effect :  indeed,  it  is  a 
good  practice  to  form  the 
habit  of  using  a  stirrer 
or  rod  as  a  guide  in  decanting,  as  shown  in  Fig.  230,  for  it  has  a 
tendencv  to  steady  the  hand  of  the  operator.      The  practice  recom- 
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mended  by  some  writers  of  greasing  the  rim  of  the  vessel  to  facilitate 
decantation  is  a  clumsy  and  usually  unsuccessful  expedient. 

The  Syphon  (or  Siphon). — It  often  happens  in  washing  solid  sub- 
stances that  decantation  by  pouring  off  the  liquid  cannot  be  successfully 
performed,  either  because  the  vessel  is  too  full,  or  because,  owing  to  the 
light  character  of  the  precipitate,  the  inclination  of  the  vessel  is  sufficient 
to  cause  a  disturbance  in  the  powder,  and  an  admixture  of  the  liquid 
and  solid.  In  such  cases,  and  in  many  others,  the  useful  instrument 
known  as  the  syphon  may  be  resorted  to.  This  usually  consists  of  a 
glass  tube  bent  at  a  rather  acute  angle,  and  having  one  of  the  limbs 
longer  than  the  other.  It  is  used  by  filling  the  syphon  with  liquid,  and 
then  inserting  the  short  limb  into  the  liquid  that  is  to  be  drawn  off,  when 
a  flow  of  liquid  from  the  long  limb  is  established,  which  need  not  cease 
until  as  much  of  the  liquid  is  abstracted  as  is  desired.  After  filling  the 
syphon  the  liquid  may  be  prevented  from  running  out  (if  a  tube  of  small 
diameter  is  used)  by  stopping  up  the  end  of  the  long  limb  with  the  fore- 
finger of  the  right  hand,  or,  if  the  liquid  to  be  drawn  off  is  not  caustic 
or  unpleasant  to  the  taste,  the  short  limb  of  the  syphon  may  be  placed 
in  the  vessel  at  the  proper  height,  and  suction  applied  by  the  mouth  at 
the  long  end  until  the  current  is  established.  The  principle  of  the 
action  of  the  syphon  is  shown  in  Fig.  231.      The  combined  lengths 

Fig.  231. 


Syphon  diagram. 


of  the  limbs  of  the  syphon  are  not  equal  to  the  length  of  the  glass 
tube,  T  O  S,  but  the  real  syphon  is  only  the  tube  acting  between  the 
levels  of  the  liquid  in  the  vessels.  In  all  operations  with  the  syphon 
there  must  be  a  difference  in  the  levels  of  the  liquid.  In  Fig.  231,  OS 
represents  the  liquid  in  the  short  limb,  and  O  T  the  liquid  in  the  long 
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limb.  It  is  obvious  tliat,  if  an  equal-limbed,  narrow-tubed  syphon  is 
filled  with  liquid,  and  held  level  in  liquid  on  the  same  plane,  there 
can  be  no  movement  in  the  liquid ;  equilibrium  is  established,  because 
the  tubes  are  equal  in  length  and  in  level  liquid,  and  the  pressure  of 
the  air  is  the  same  upon  all  parts  of  the  liquid.  But  the  descending 
column  of  liquid  in  the  long  limb  exceeds  in  weight  that  in  the  short 
limb,  and  it  follows  on  account  of  the  excess  of  weight  of  liquid  in 
this  limb  that  if  it  is  once  set  flowing  through  the  longer  limb  it  will 
continue  until  the  levels  of  the  liquid  in  the  two  vessels  are  the  same. 
It  will  be  observed  that  the  custom  of  having  one  limb  longer  than  the 
other  is  not  a  necessity,  for  if  there  is  sufficient  difference  between  the 
levels  of  the  liquid  the  syphon  will  operate  with  the  position  of  the 
limbs  reversed ;  but  it  is  a  convenience  in  a  syphon  of  unequal  limbs 
always  to  immerse  the  short  limb,  as  there  is  then  a  certainty  that  the 
other  limb  contains  the  longest  column  of  liquid.  The  syphon,  ob- 
viously, cannot  be  operated  in  a  vacuum,  nor  if  the  length  of  the 
upward  column  of  water  exceeds  thirty-three  feet. 

Syphons  for  Special  Purposes. — -In  the  larger  laboratory  operations 
the  most  convenient  syphon  is  made  from  a  six-,  eight-,  or  ten-foot  length 
of  rubber  hose.  This  syphon,  on 
account  of  its  flexibility,  can  be  used 
in  many  operations  where  glass  or 
metal  would  be  inconvenient  or  inad- 
missible, whilst  its  durability  and 
simplicity  of  operation  make  it  a 
necessity  :  indeed,  the  utility  of  glass 
syphons  is  greatly  increased  by 
breaking  the  long  limb  just  below 
the  bend  and  joining  it  to  the  other 
by  a  piece  of  rubber  tube. 

The  method,  already  referred  to, 
of  starting  a  syphon  by  applying 
suction  with  the  mouth  at  the  long 
end,  or  filling  the  syphon  with  liquid, 
is  not  always  practicable,  and  various 
other  expedients  are  in  use.  The 
syphon  with  a  bulbed  lateral  tube  is 
useful  where  caustic  liquids  are  to  be 
decanted.  The  finger  is  placed  over 
the  end  of  the  long  limb,  and  suction 
applied  at  the  small  tube  until  the 
downward  current  is  started.  Ne- 
gretti's  syphon  has  a  glass  syringe 
attachment  uptm  the  lower  part  of 
the  long  limb  to  accomplish  the 
same  purpose.  Fig.  232  represents  a  modification  of  Mohr's  syphon, 
the  bottom  having  been  cut  from  a  Farina  cologne-bottle,  T,  by  start- 
ing a  cut  with  a  three-cornered  file  near  the  bottom  and  extending  it 
around  the  surface  with  a  red-hot  poker.  The  edges  are  now  filed  so 
that  they  are  no  longer  sharp,  and  a  cork  is  fitted  and  twice  perforated 
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to  admit  the  longer  limb  of  the  syphon,  and  a  suction-tube,  G.  It  is 
started  like  the  syphon  with  a  lateral  tube,  the  moistened  forefinger 
closing  the  lower  aperture,  V,  whilst  suction  is  being  used  at  G  until  the 
liquid  has  been  started.  A  simple  glass  tube,  with  a  short  piece  of  rub- 
ber tube  attached,  is  in  practical  hands  an  eificient  substitute  for  elabo- 
rate contrivances  to  start  the  flow  in  a  syphon ;  even  if  the  liquid  is 
caustic  or  disagreeable,  there  is  no  risk  in  careful  hands  if  the  rubber 
tube  is  held  between  the  thumb  and  finger  so  that  it  can  be  instantly 
pinched  tightly  to  prevent  the  upward  flow  of  the  liquid  into  the  mouth. 
Colation,  or  Straining  (colare,  to  strain),  is  the  process  of  separating 
a  solid  from  a  fluid  by  pouring  the  mixture  upon  a  cloth  or  porous  sub- 
stance which  will 
^^^•233.  Fig.  234.  permit  the  fluid  to 

pass  through,  but 
will  retain  the  solid. 
This  operation  is 
frequently  resorted 
to  for  separating 
sediment  or  mechan- 
ical impurities  of 
various  kinds  from 
liquids.  Gauze,  fine 
muslin,  cotton  flan- 
nel, woollen  felt,  and 
other  fabrics  are 
used.  Strainers  are 
employed  where  the 
solid  particles  to  be  removed  are  not  in  very  fine  powder,  or  where 
complete  separation  is  not  especially  desired. 

Felt  Strainers  are  usually  in  the  shape  of  felted,  seamless,  conical 
bags ;  the  material  is  of  wool  and  quite  thick :  they  form  excellent 

strainers  for  melted  fats,  petrolatum,  wax, 
oils,  syrups,  elixirs,  etc.,  where  a  large  quan- 
tity of  substance  is  to  be  strained.  Their  ex- 
pensiveness  is,  however,  an  objection  to  their 
use,  and  the  difficulty  of  cleaning  them, 
owing  to  the  tenacity  with  which  they  retain 
odors,  unfits  them  for  general  use  by  the 
apothecary,  but  for  special  purposes  in  manu- 
facturing pharmacy  they  are  very  useful. 

Woollen  Strainers  made  of  twilled  woollen 
cloth,  flannel  blanket  material,  etc.,  are 
more  economical,  because  they  can  be  cut 
to  any  size  desired,  and  the  material  costs 
less,  whilst  if  the  seams  are  closely  sewed  or 
overseamed  they  will  last  a  long  time.  The 
form  known  as  Hippocratcs's  sleeve  (see 
Fig.  234)  is  that  generally  used.  Fig.  233 
shows  the  shape  and  dimensions  before  being  sewed.  A  wooden  hoop 
or  brass  ring  is  required  to  keep  the  opening  extended.     This  should 


Pattern  for  strainer. 


Strainer. 


FlQ.  235. 


Use  of  strainer. 
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be  arranged  so  that  it  can  be  removed  when  the  bag  is  to  be  washed. 
The  most  convenient  support  is  a  stick  passed  through  the  cords  which 
are  attached  to  the  strainer,  the  whole  suspended  in  a  barrel  arranged  as 
shown  in  Fig.  235.  The  object  of  suspending  it  in  the  barrel  is  to 
avoid  currents  of  air,  which,  in  the  case  of  many  liquids,  would  cause 
evaporation  from  the  surface  and  the  formation  of  a  crust,  and  thus 
impede  the  rapidity  of  eolation.  A  tin  or  copper  can  of  proper  size  may 
be  placed  in  the  barrel  to  collect  the  strained  liquid. 

Cotton- Flannel  or  Canton- Flannel  Strainers  are  cheaper  than  those 
of  woollen,  and  if  bleached  they  have  the  great  advantage  that  they  can 
be  used  for  alkaline  solutions.  The  unbleached  cotton  flannel  is  prob- 
ably stronger,  but  the  coloring-matter  naturally  present,  being  soluble  in 
alkalies,  is  apt  to  discolor  the  liquid. 

Cotton-Cloth  or  3Iuslin  Strainers  are  generally  suspended  on  a  wooden 
frame,   as  shown  in  Fig.  236.     The    frame 
should  be  securely  joined  without  glue,  and  at 

Fig.  236. 


FiQ.  237. 


Cotton-cloth  strainer. 


Strainer  and  frame. 


Fig.  239. 


each  corner  there  should  be  a  strong,  pointed  nail  projecting  slightly 

outward.     The  cotton  cloth  should  always 

be  soaked  in  boiling  water  before  fastening 

it  to  the  frame,  to  dissolve  out  the  substances 

used  by  the  manufacturer  in   calendering 

the  goods.     Fig.  237  shows  the  method  of 

fastening  the  strainer  to   the  frame.     It 

should  be  secured  at  each  corner,  first  upon 

the  permanent  nails,  and  then  two  tacks 

upon  the  side  of  each  nail  should  be  driven 

Fig.  238. 


Prescription  strainer. 


Careless  straining. 


two-thirds  of  their  length  into  the  frame  ;  this  partial  driving  of  the  nail 
ia  sufficient  to  hold  the  cloth  and  permit  of  the  easy  removal  of  the 
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tacks.  A  strainer  hung  in  this  way  will  hold  more  liquid  and  do  much 
better  work  than  one  which  is  tacked  all  around  the  frame.  This  method 
of  straining  is  particularly  useful  in  collecting  precipitates  which  require 
washing. 

Colation  in  Smaller  Operations. — When  solid  particles  are  to  be 
separated  from  liquids  in  the  operations  of  the  dispensing  counter,  several 
methods  may  be  used.  One  of  the  most  convenient  is  to  insert  a  plug 
of  absorbent  cotton  in  the  neck  of  a  funnel  and  then  pass  the  liquid 
through  ;  a  funnel  with  a  circle  of  brass- wire  gauze  soldered  in  it  two- 
thirds  of  the  way  down  is  sometimes  used,  although  not  recommended, 
because  of  the  difficulty  of  cleaning  it.  A  better  small  strainer  is  made 
by  using  the  hard-rubber  sieve,  V  H  (see  Fig.  238).  The  muslin 
gauze,  C,  is  easily  replaced,  and  the  sieve  may  be  placed  in  a  funnel. 
The  cotton  cloth  used  by  the  makers  of  cheese,  called  cheese-cloth,  is 
admirably  adapted  for  many  kinds  of  straining.  When  coarse  muslin 
strainers  are  used  for  the  first  time,  they  are  prepared  by  soaking  them 
in  hot  water  and  placing  them  in  a  funnel  carefully  so  as  to  line  the  in- 
side. Care  should  also  be  taken  to  see  that  the  strainer  is  not  too  large, 
for  if  the  wet  strainer  projects  over  the  edge  of  the  funnel,  a  syphon 
action  may  be  set  up  and  more  of  the  liquid  delivered  outside  of  the 
bottle  than  inside.     Fig.  239  shows  the  action  of  such  a  strainer. 
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"What  is  meant  by  lotion  or  displacement  washing  ? 
How  may  it  be  effected  ? 
What  is  a  spritz  bottle,  and  what  is  its  use? 
What  is  continuous  washing  ? 
How  may  it  be  effected? 
What  is  decantation  ? 

What  is  a  guiding-rod,  and  how  is  it  used  ? 
What  is  a  syphon  ? 
What  is  the  principle  of  its  action  ? 

Where  a  poisonous,  caustic,  or  disagreeably  tasting  liquid  is  to  be  drawn  ofl 
by  a  syphon,  how  may  it  conveniently  be  started? 
What  is  eolation  ? 

What  materials  are  used  for  the  purpose  ? 
In  what  cases  are  strainers  used  ? 
What  are  felt  strainers? 
How  are  woollen  strainers  used  ? 

What  advantages  have  cotton  flannel  strainers  over  those  made  of  woollen? 
How  are  muslin  strainers  used? 


OHAPTEE  XL 

FILTRATION. 

Filtration  is  the  process  of  separating  liquids  from  solids  with  the 
view  of  obtaining  the  liquids  in  a  transparent  condition.  The  inter- 
vention of  porous  substances,  called  filters,  to  intercept  the  solid  parti- 
cles, is  necessary  in  performing  this  process.  These  are  usually  made 
from  paper,  paper  pulp,  sand,  asbestos,  ground  glass,  charcoal,  porous 
stone,  etc.  The  liquid  which  has  passed  through  the  filter  is  called  the 
filtrate. 

Paper  Filters  are  the  most  useful  of  all  kinds  for  the  pharmacist, 
and  they  are  employed  in  all  the  finer  operations  requiring  filtration. 
The  solid  particles  are  much  more  completely  separated  by  filtration 
through  good  paper  filters  than  through  strainers,  owing  to  the  pores 
of  the  paper  being  smaller  and  more  numerous.  The  paper  used  for 
this  purpose  is  especially  prepared,  and  is  called  filtering-paper :  it  is 
made  now  upon  a  large  scale,  and  can  be  had  of  excellent  quality. 
Unlike  a  strainer,  it  is  never  used  more  than  once ;  its  cost  is  so  trifling, 
and  it  is  so  easily  ruptured  when  wet,  that  it  is  not  worth  while  to 
attempt  to  save  filters  for  subsequent  use.  Filtering-paper  is  found  in 
commerce  in  two  forms, — in  large,  nearly  square  sheets,  and  in  circular 
sheets.  The  former  is  used  for  large  filters,  and  has  some  advantages, 
if  the  waste  pieces  can  be  put  to  use ;  but  it  is  usually  more  convenient 
for  the  pharmacist  to  rely  for  constant  use  upon  the  circular  sheets  of 
different  sizes  :  the  difference  in  price  between  the  two  is  now  so  trifling 
that  the  latter  is  almost  always  preferred.  Two  kinds  of  square-sheet 
filtering-paper  are  commonly  found, — German  white,  a  rather  thin,  but 
good  paper,  and  heavy  French,  the  latter  very  thick  and  porous,  having 
a  rough  surface ;  it  is  the  more  expensive  paper,  but  is  better  for  special 
purposes.  Of  the  round  filters,  the  French,  Swedish,  German,  English, 
and  Scotch  are  among  those  best  known  in  America.  For  pharmaceu- 
tical purposes  the  French  filters  are  almost  universally  used,  the  "  Prat 
Dumas"  brand  being  the  most  common,  the  gray  paper  being  made 
from  a  mixture  of  cotton,  flax,  wool,  etc. ;  this  paper  answers  sufficiently 
well  for  filtering  colored  liquids,  fluid  extracts,  or  tinctures,  but,  owing 
to  the  coloring  matter  it  contains,  it  should  never  be  used  for  any  solu- 
tion containing  free  alkali. 

It  is  safer  to  form  the  habit  of  never  using  it  for  liquids  that  are  in- 
tended to  be  colorless  when  filtered  ;  of  course  it  is  entirely  unfitted  for 
analytical  work.  The  "  Prat  Dumas  White"  is  of  good  quality,  and  it 
or  some  other  good  quality  of  white  paper  should  always  be  on  hand 
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Fig.  241. 


for  special  purposes,  for  filtering  alkaline  or  alkaloidal  solutions,  and  for 
the  nicer  operations.  Very  good  filtering-paper  of  English  and  Scotch 
manufacture  may  occasionally  be  procured  ;  that  made  in  Sweden,  how- 
ever, by  Munktell,  is  preferred  for  the  processes  of  ignition  and  analyti- 
cal work ;  it  yields  the  smallest  amount  of  ash,  and  is  practically  free 
from  soluble  salts  and  impurities  :  at  least  a  small  stock  should  be  kept 
by  pharmacists  for  especially  accurate  work. 

Methods  of  Folding  Filtering-Paper. — Two  kinds  of  paper  filters 
are  used,  the  plain  and  the  plaited. 

1.  The  Plain  Filter. — This  filter  is  used  habitually  by  the  analytical 
chemist,  and  is  preferred  by  the  pharmacist  where  precipitates  are  to  be 
collected,  and  in  some  other  operations  (see  Fig.  240)  ;  it  is  made  by  ex- 
actly doubling  a  circular  sheet  of  filtering-paper  upon  itself,  and  then 
folding  this  directly  in  the  middle,  so  that,  when  opened,  four  equal  di- 
visions or  sectors  appear ;  the  filter  is  used  by  separating  one  of  the  sec- 
tors from  the  other  three,  and  placing  the  cone  formed,  into  a  funnel ;  the 
liquid  is  then  poured  upon  the  filter,  and  the  process  of  separating  the 
solid  from  the  liquid  commences.  The  advantages  of  the  plain  filter 
are,  1.  Simplicity  and  rapidity  in  folding,  no  skill  being  required  to 
make  one.  2.  In  collecting  precipitates,  but  one-half  of  the  surface  of 
the  filter  (tw^o  sec- 
tors) is  in  contact  ^^^-  240. 
with  the  moist  pre- 
cipitate, which  is 
often  closely  ad- 
herent, and  there- 
fore but  one-half 
of  the  surface  has 
to  be  cleaned.  In 
some  cases  there 
may  be  a  disad- 
vantage in  the  use 
of  the  plain  filter, 

owing   to  the  un-  

equal  rate  of  flow, — the  tendency  of  the  three 
folds  being  to  attract  the  liquid  to  the  side 
of  the  funnel  upon  which  they  rest,  and  thus 
the  precipitate  may  be  unequally  washed.  A 
stronger  and  more  rapid  filter  may  be  made  Double  plain  Alter. 

by  placing  one  plain  filter  inside  of  another, 

so  that  the  three  sides  of  the  upper  one  shall  be  in  contact  with  one  side 
of  the  lower  one,  and  vice  versa  (see  Fig.  241).  If  the  sides  of  the 
funnel  have  an  angle  of  60°,  the  plain  filter  made  as  described  will  fit 
the  funnel  properly ;  but  it  frequently  happens  that  the  angles  of  fun- 
nels vary,  and  if  an  ordinary  plain  filter  is  placed  in  a  funnel  not  having 
an  angle  of  60°,  a  portion  of  the  filter  is  left  unsupported,  and  the 
weight  of  the  liquid  is  apt  to  rupture  the  moist  paper.  This  difficulty 
may  be  overcome  by  making  a  fresh  crease  in  the  outside  fold  of  the 
plain  filter ;  if  this  is  made  to  the  right  of  the  original  crease  of  the 
60°  filter,  and  the  inside  fold  pushed  around  a  corresponding  distance, 
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a  filter  having  a  smaller  angle  is  produced,  whilst  if  the  fresh  crease  is 
made  to  the  left  of  the  original  crease  a  larger-angled  filter  may  be  made. 
Rother's  method  of  making  a  plain  filter  has  the  advantage  of  giving 
two  filters  from  the  same  sheet  that  is  usually  required  for  one  filter. 
To  make  it,  the  circular  disk  of  filter- 
ing-paper is  cut  through  in  the  line  Fig.  243. 
of  its  diameter,  and  half  of  the  disk  is 
folded  into  two  equal  parts  ;  the  double 
edge  of  the  cut  sides  is  turned  down  and 
folded  over  on  itself  narrowly  several 
times  (see  Fig.  242),  and  with  the  blade 

Fig.  242 


Rother's  filter. 


Bother's  filter  (first  step). 


Pig.  244. 


of  a  spatula  the  fold  is  compressed  so  that  it  will  retain  its  shape  (see 
Fig.  243).     This  filter  may  be  used  in  collecting  precipitates. 

The  Plaited  Filter  may  well  be  called  the  "  pharmacist's  filter,"  for  it 
is  the  form  almost  exclusively  used  in  ordinary  filtering  operations. 
Figs.  244  to  254  show 
the  progressive  steps  in 
the  folding  of  a  plaited 
filter.  It  is  made  by  fold- 
ing a  circular  sheet  of 
filtering-paper  twice,  as 
in  making  a  plain  filter.^ 
The  edgeBD,  Fig.  247, 
is  then  laid  upon  E  D,  and 
the  crease  F  D  is  formed ; 
in  like  manner  C  D  is  laid 
upon  ED,  and  HD  is 
formed.  Then  DB  is 
laid  upon  FD,  and  ID 
is  formed,  and  by  rolling 
over  the  fold  in  the  same 
direction  once  more  until 
FD  is  laid  upon  ED, 
the  crease  K  D  is  made 
(see  Fig.  249).  Now  in 
the  same  way  C  D  is  laid 
upon  H  D,  and  H  D  upon  E  D,  and  it  will  be  noticed  that  the  folded 
semicircle  has  been  creased  into  eight  equal  spaces,  and  that  the  direction 


Filter. 


1  It  will  be  observed  that  in  the  first  folding  of  French  filters,  "  Prat  Dumas,"  the 
disks  are  not  perfect  circles  :  this  causes  one  edge  to  project  (see  Fig.  245),  and 
facilitates  the  opening  of  the  filter. 
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of  each  crease  is  the  same,  so  that  if  the  paper  is  lifted  it  will  appear  as 

shown  in  Fig.  251. 

The  next  step  is  to  fold  each  one  of  these  spaces  bach  on  itself  (Fig.  252). 

BD  is  laid  upon  FD,  and  then  BD  is  turned  upward   and   back 

until  it  is  laid  upon  I D. 
^10.  245.  This   makes   the   crease 

QD,  which  is  the  first 
fold  in  the  opposite  di- 
rection. Taking  both 
folds  between  the  fore- 
fingers and  thumbs  of 
both  hands,  the  edges 
BD  and  I  Dare  folded 
upward  and  back  upon 
F  D,  and  the  crease  P  D 
,,,,■      ,-,  ^«w  is    formed;    then    these 

Folding  plaited  filter.  ,  i  t~>  t^       x  t^ 

three  edges,  B D,  ID, 
and  F  D,  are  taken  all  together  and  folded  back  upon  K  D,  and  the 
crease  O  D  is  formed,  and  so  on,  each  space  in  turn  being  folded  back 

in  the  opposite  direction, 
until  the  last  one  is 
reached.  The  folded 
filter  is  then  held  at 
the  apex  with  the  left 
hand  upon  a  table  or  flat 
counter,  and  pressed  and 
smoothed  out  with  the 
right  hand  in  order  to 
emphasize  the  folds :  it 
should  then  be  placed  in 
the  funnel,  whilst  still 
unopened,  to  see  whether 

Fig.  248. 


Fig.  246. 


Folding  plaited  filter. 


Folding  plaited  filter. 


Folding  plaited  filter. 


it  needs  trimming ;  if  the  rough  edges  of  the  filter  project  above  the  toj. 
of  the  funnel,  the  filter  must  be  removed,  and  they  must  be  cut  oif 
neatly  with  a  sharp  knife  or  a  pair  of  scissors  so  that  the  whole  of  the 
filter  may  be  placed  inside  of  the  funnel.     Having  satisfied  this  re- 
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Folding  plaited  filter. 


quireraent,  the  filter  should  be  carefully  opened  out  (see  Fig.  254)  and 
placed  in  the  funnel. 

Another    method    of 
folding  a  plaited  filter  is 
illustrated  in  Figs.  255 
and  256.    A  plain  filter 
is  folded  as  in  Fig.  240, 
and  the  quadrant,  con- 
sisting  of    four    thick- 
nesses of  paper,  begin- 
ning;  at    the    left-hand 
side,  is  folded  at  once  into 
narrow    parallel    plaits 
backward  and  forward. 
Fig.  255  represents  the 
filter  after  being  once  opened,  and  Fig.  256  shows  the  inside  of  the 
filter :  it  will  be  observed 
that  the  creases  do  not  con- 
verge to  a  point  as  in  the 
plaited  filter  (see  Fig.  254), 
and  hence  the  apex  is  less 
likely  to  be  weakened. 

Maxims. — 1.  In  folding 
a  filter,  care  should  be  ob- 
served not  to  extend  the 
creases  entirely  to  the  apex, 
but  to  end  them  at  a  dis- 
tance of  about  half  an  inch 
from  it,  because  the  point 
at  which  all  the  creases  converge  would  be  thereby  so  weakened  that  tho 

weight  of  the  liquid  would  rupture  the 
Fig.  251.  filter. 

2.   The   filter   should   be  moistened 
with  water  after  introducing  it  into  the 

Fig.  252. 


Folding  plaited  filter. 


Folding  plaited  filter. 


Folding  plaited  filter. 


funnel  and  before  pouring  upon  it  the  liquid  to  be  filtered  (except,  of 
course,  in  the  case  of  a  liquid  immiscible  with  water) :  this  promotes 
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rapid  filtration,  and  washes  the  filter  besides.     If  hot  water  is  available, 
it  is  usually  to  be  preferred. 

3.  If  the  liquid  to  be  filtered  contains  free  acid  or  alkali,  or  if  it  con- 
tains a  very  fine  precipitate,  or  is  very  dense  or  hot,  a  double  filter  should 
be  used.  In  the  case  of  plain  filters,  they  should  be  arranged  as  in 
Fig.  241.     If  plaited,  two  sheets  of 

paper  should  be  taken  and  folded  as  Fig.  254. 

if  they  were  single.  A  filter  may  be 
also  strengthened  by  placing  a  small 
capping  filter  or  plain  filter,  a  piece 
bf  well-washed  linen  or  muslin  folded 


Folding  plaited  filter. 


Plaited  filter. 


like  a  plain  filter,  or  a  plug  of  absorbent  cotton,  into  the  funnel  before 
introducing  the  filter.    The  apex  is  always  the  weakest,  the  most  exposed, 

and  yet  the  most  important 
^'^-  2^^-  part  of  the  filter. 

4.  In  pouring  the  liquid 
into  the  filter,  the  stream 
should  never  be  delivered 
directly  upon  the  apex,  but 
upon  one  of  the  sides,  so 
that  the  force  of  the  fall 
will  be  broken  before  the 
weakest  point  is  reached. 

5.  The  filter  should  be 
entirely  within  the  funnel. 
If  the  edges  of  the  paper 
project  above  the  funnel, 
waste  from  evaporation  in 
volatile   liquids,   also   from 

the  increased  and  unnecessary  absorption  due  to  the  excess  of  filtering- 
paper,  ensues,  and  in  addition  an  untidy  and  careless  habit  is  encouraged. 

6.  The  end  of  the  funnel  should  touch  the  side  of  the  receiving  vessel, 
so  that  the  filtrate  will  trickle  down  its  inside  edge  :  by  this  expedient 
splashing  will  be  avoided  (see  Fig.  257). 

7.  In  filtering  into  a  bottle,  care  should  be  observed  to  leave  suffi- 
cient space  between  the  neck  of  the  funnel  and  the  mouth  of  the  bottle 
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Fig.  256. 


for  the  escape  of  air,  otherwise  filtration  will  be  retarded  or  prevented ; 
a  piece  of  twine  placed  between  the  two  surfaces  generally  serves  a  good 
purpose.  The  end  of  the  funnel  should  project  below  the  lowest  part  of 
the  neck  of  the  bottle  (see  Fig.  258).  If  the  diameter  of  the  end  of  the 
funnel  is  too  large  to  admit  of  this,  or  if  it  is  only  half  inserted,  the 
filtrate  will  be  very  apt  to  fill  the  intervening  space  and  flow  over  the 
outside  of  the  bottle,  as  shown  by  the  arrows  in  Fig.  259. 

Funnels,  sometimes  called  tunnels,  are  conical-shaped  instruments 
intended  to  facilitate  the  pour- 
ing of  liquids  into  narrow- 
mouthed  vessels,  and,  as  they 
have  also  an  important  service 
to  perform  for  the  pharmacist 
in  supporting  filters,  they  will 
be  considered  in  this  place. 
Funnels  are  made  of  tinned 
copper,  tinned  iron,  hard  rub- 
ber, Berlin  -  ware,  porcelain, 
queen's-  ware,  granite-  or  agate- 
ware, earthen-ware,  or  glass. 
Metallic  funnels  have  an  ad- 
vantage in  point  of  durability 
over  porcelain  and  glass,  but 
a  disadvantage  in  being  acted 
upon  chemically  by  liquids  and 
in  being  more  difficult  to  clean. 
The  triangle  formed  by  the 
sides  of  a  funnel,  and  the  line  joining  them,  should  be  equilateral  (see 
Fig.  260).  The  angles  being  each  60°,  a  funnel  having  this  shape  will 
accurately  support  a  plain  filter  made  in  the  usual  way.  Funnels  are 
frequently  fluted,  grooved,  or  ribbed  on  the  inside  for  the  purpose  of 


Plaited  filter,  parallel  folds. 


Fig.  257. 


Fig.  258. 


Fig.  259. 


Arrangemont  of  funnel  in 
filtration. 


Filtering  into  a  bottle  (proper 
method). 


Filtering  into  a  bottle  (im- 
proper method). 


facilitating  the  downward  flow  of  the  filtrate  (see  Fig.  261),  or  wire 
frames,  either  fixed  or  folding,  are  arranged  in  a  plain  funnel  with  the 
same  object.  These  aids  are  of  doubtful  utility,  however,  whilst  the 
tendency  of  the  raised  ribs  is  to  form  a  lodgment  for  foreign  substances. 
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Fig.  261. 


Fig.  260. 


Plain  funnel. 


Kibbed  funnel. 


A  well-made  plaited  filter  in  a  plain  funnel  will  perform  as  much  work 
in  the  same  time,  and  if  the  habit  is  once  formed  of  always  carefully 
and  skilfully  folding  a  filter,  its  importance  in  saving  time  and  labor 
will  be  appreciated  ever  afterwards.  One  of  the  ribbed  funnels  in  the 
market  has  an  improvement  in  the  neck,  which,  instead  of  being  round, 
is  triangular.  This  permits  the  free  escape  of 
air  from  the  interior  of  a  bottle,  and  is  much 
superior  to  the  indistinct  groove  which  is  often 
made  on  the  outside  surface  of  porcelain  funnels. 

Plain   glass    funnels    are 

more  generally  useful  to 

the  pharmacist  than  any 

other    kind.      They    are 

easily   cleaned,    and   dirt 

upon  them  may  be  quickly 

seen.    They  are  very  use- 
ful as  percolators,  and  the 

whole  process  of  filtration 

or    percolation    may    be 

observed  without  trouble. 

Their  only  disadvantage 

is  the  ease  with  which  they 

are  fractured.  The  next 
kind  in  point  of  usefulness  is  the  plain  tinned-copper  funnel.  The 
neck  should  be  made  square  or  triangular,  instead  of  round.  Copper 
funnels  are  far  superior  to  those  made  from  tinned  iron,  and  the 
difference  in  cost  is  greatly  in  favor  of  tinned  copper,  if  true  economy  is 
considered.  Hard-rubber  funnels  are  light  in  weight,  and  are  not  very 
easily  broken,  for  they  may  be  often  dropped  upon  the  floor  without 
injury.  They  are  not  acted  upon  by  chemical  substances,  and  with 
ordinary  care  will  last  a  lifetime.  They  lack  one  advantage  of  those 
made  from  glass,  however,  in  their  absence  of  transparency.  One  or 
two  hard-rubber  funnels  may  be  usefully  employed  at  the  dispensing 
counter.  Porcelain,  queen's-ware,  or  Berlin-ware  funnels  are,  of  course, 
not  transparent ;  and  they  have  the  disadvantage,  at  least  in  the  larger 
sizes,  of  being  heavy.  They  are,  however,  not  aifected  by  liquids,  but 
their  advantages  over  glass  are  so  slight  (being  somewhat  less  fragile) 
that  they  are  not  often  employed.  Earthen-ware  funnels,  if  well  glazed, 
are  very  useful  in  filtering  hot  liquids.  Enamelled  funnels,  called  gran- 
ite- or  agate-ware,  etc.,  are  made  from  sheet-iron  having  the  surface 
entirely  covered  with  a  glazed  composition  which  resists  the  action  of 
most  chemical  substances.  If  carefully  used,  they  answer  for  many  pur- 
poses. Their  greatest  objection  arises  from  the  brittleness  of  the  enamel, 
which  is  apt  to  chip  off  if  the  funnel  is  dropped  upon  the  floor  or  sub- 
jected to  a  blow ;  and  at  the  point  where  the  neck  of  the  funnel  is 
joined  to  the  body,  the  enamel  coating  is  so  thin  that  by  constant  use 
and  knocking  about  it  is  soon  chipped  off,  the  exposed  iron  quickly 
rusts,  and  the  neck  breaks  off  from  the  body.  Tinned-iron  funnels  are 
most  largely  used,  and  are  popular  because  of  their  cheapness ;  but  it  is 
quite  possible  for  a  pharmacist  to  ruin  in  one  operation  a  preparation 
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Fig.  262. 


worth  ten  times  the  cost  of  the  funnel  by  filtering  it  through  a  tinned- 
iron  funnel  and  allowing  it  to  come  in  contact  with  the  iron  exposed 
by  the  wearing  off  of  the  tinned  surface. 

Filters  for  Special  Purposes. — In  the  course  of  laboratory  work  it 
frequently  happens  that  large  quantities  of  liquids  require  filtering,  and 
the  methods  suitable  for  smaller  operations  cannot  be  profitably  em- 
ployed :  the  filtration  and  purification  of  water  often  become  necessary. 
Charcoal  in  some  form  is  frequently  employed,  not  only  on  account  of  its 
porous  character,  but  also  because  of  its  power  of  absorbing  odors  and 
depriving  liquids  of  color.  Sand,  powdered  glass,  or  asbestos  forms  an 
excellent  filtering-bed.  A  very  practical  and  inexpensive  charcoal  filter 
is  shown  in  Figs.  262  and  263.  It  was  devised  by  Dr.  Hadden,  and  is 
illustrative  of  a  principle  in  filtration  not  heretofore  treated  of  in  this 
work, — i.e.,  upward  fil- 
tration. It  is  believed 
by  the  advocates  of 
upward  filtration  that 
great  economy  is  se- 
cured by  passing  the 
cloudy  liquid  upward 
through  a  filtering-bed, 
the  principle  of  action 
being  that  impurities 
settle  away  from  the  fil- 
tering medium  by  the 
force  of  gravity,  instead 
of  accumulating  upon 
it  and  clogging  the 
pores.  Figs.  262  and 
263  show  an  external 
and  a  dissected  view  of 
the  filter.  A  gallon  tin 
can  has  a  short  pipe  sol- 
dered to  it  near  the  bot- 
tom ;  the  pipe  has  a 
piece  of  perforated  tin  or  gauze  soldered  over  the  opening  into  the  can,  to 
keep  it  from  being  filled  up.  This  can  is  filled  with  clean  gravel.  The 
smaller  quart  can  is  connected  with  the  lower  one  l)y  a  raised  perforated 
tin  diaphragm,  and  small  pieces  of  charcoal  are  packed  upon  the  dia- 
phragm ;  the  upper  perforated  diaphragm  is  movable,  and  is  intended  to 
keep  the  charcoal  in  place.  A  disk  of  coarse  cotton  flannel  should  be 
placed  on  top  of  the  charcoal,  to  keep  the  fine  charcoal-dust  from  working 
through  the  top  to  the  upper  tin  can :  this  is  kept  in  place  by  a  screw- 
joint  and  washer  such  as  is  often  seen  on  fruit-cans.  About  an  inch 
from  the  top  of  the  can  is  a  small  piece  of  pipe  for  delivering  the  filtered 
water.  This  filter  is,  of  course,  intended  to  be  used  in  cities  and  towns, 
or  where  water  is  supplied  under  pressure.  Both  the  supply-  and  the 
exit-pipe  should  be  of  proper  diameter  to  permit  the  use  of  rubber  tube 
for  connecting  with  the  water-supply  and  delivering  the  filtered  water. 
The  filtration  of  oils  is  often  effected  in  a  similar  manner,  one  of  the 
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Fig.  264. 
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earliest  applications  of  this  principle  being  the  oil  filter  or  strainer  of 
Wm.  R.  Warner,  of  Philadelphia  (see  Fig.  264).  This  filter  or  strainer 
consists  of  an  upper  cylindrical  tinned-iron  vessel,  A,  about  twenty-two 

inches  high  and  ten  inches  in  diameter,  with 
a  flange-rim  soldered  on  the  bottom,  of 
rather  less  diameter,  and  about  an  inch  wide, 
so  as  to  fit  firmly  into  the  open  top  of 
another  cylindrical  tin  vessel  of  the  same 
diameter  and  eighteen  inches  high.  The 
upper  vessel  is  furnished  with  a  lid,  and  with 
a  tube  and  stop-cock,  c,  which  penetrates  the 
side  close  to  the  bottom,  and  fits  into  another 
tube,  d,  at  e,  which  tube  opens  into  the  lower 
vessel  close  to  its  bottom  and  is  secured  to 
the  side  of  B  by  a  strong  tubular  stay.  The 
filtering  medium  is  a  cone  of  hat-felt  pro- 
jecting upward  from  near  the  bottom  of 
the  lower  vessel,  and  secured  by  thumb- 
screws passing  through  two  tinned-iron  rings 
and  the  felt,  which  are  all  properly  pierced 
for  the  purpose.  The  stop-cock  c  being 
closed,  the  upper  vessel  is  fitted  in  its  place, 
and  the  tube-joint  e  rendered  tight  by  wrap- 
ping twice  around  it  a  strip  of  isinglass 
plaster  well  moistened.  When  this  is  dry, 
the  upper  vessel  is  filled  with  the  crude  oil, 
and  the  stop-cock  e  opened,  that  the  oil 
may  flow  into  the  open  space  below  the 
filter.  A  heat  of  120°  F.  is  preferred  to  facili- 
tate filtration  or  eolation,  and  the  filtered  oil, 
as  it  accumulates  in  B,  should  be  drawn  oif, 
as  any  large  amount  greatly  retards  the  process  by  decreasing  the  force 
of  the  column  bearing  on  the  filter.  For  a  pressure  filter  or  strainer. 
Prof.  B.  S.  Proctor  uses  a  quadrangular  cloth  filter-bag  securely  tied  to 
the  end  of  a  tin  tube  five  feet  long.  The  extremity  of  the  tube  has  a 
wire  ring  soldered  to  it,  to  keep  the  bag  from  slipping  off. 

Continuous  Filtration. — Most  of  the  expedients  used  in  continuous 
washing  (see  page  209)  are  appliciible  to  continuous  filtration. 

Filtration  of  Volatile  Liquids. — It  is  evident  that  the  ordinary 
methods  of  filtering  liquids  will  not  be  practicable  for  very  volatile 
liquids,  because  of  the  loss  through  evaporation,  and  the  liability  to  ex- 
plosion, in  the  case  of  inflammable  volatile  liquids,  if  brought  in  contact 
with  flame.  Funnels  must  be  covered,  and  provision  made  for  the 
escape  of  the  confined  air  in  the  receiving  vessel.  The  following  method 
is  preferred  to  the  elaborate  expedients  usually  recommended.  A  glass 
tube  (one  of  those  usually  sold  as  julep-tubes  answers  very  well)  is 
arranged  in  a  glass  or  metallic  funnel,  so  that  the  tube  will  lie  close  to 
the  side  of  the  funnel  and  allow  one  end  to  project  above  the  filter,  but 
not  above  the  edge  of  the  funnel :  it  may  be  held  in  its  place  by  a  ring  of 
absorbent  cotton  gently  thrust  into  the  throat  of  the  funnel.    Or  a  rubber 
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cover  perforated  to  admit  a  tube  is  placed  on  top,  and  connection  be- 
tween the  bottle  and  funnel  effected  as  shown  in  Fig.  265.  For  larger 
operations,  Dr.  Hadden's  water-filter  or  Warner's  oil-filter  (see  pages 
224  and  225),  slightly  modified  to  suit  the  liquid,  might  be  used.  A 
very  neat  method  of  filtering  volatile  liquids  is  provided  in  the  appa- 
ratus contrived  by  E.  H.  Hance,  of  Philadelphia.  This  consists  of  a 
cylindrical  vessel  provided  with  a  tubulure  and  stop-cock  below,  and  a 
ground-glass  cover  above ;  a  flange  near  the  top  affords  support  for  a 
perforated  filter-support  or  funnel  containing  a  filter.  When  not  needed 
for  filtration,  the  receiving  vessel  is  very  useful  for  many  other  purposes. 
Hot  Filtration. — This  process  is  not  resorted  to  as  frequently  as  it 
might  be  with  advantage,  because  of  the  difficulties  which  are  asserted 

to  attend  it.    These  have  been  greatly  over- 
FiG.  265.  estimated,  for  by  the  use  of  simple,  prop- 

erly-contrived apparatus  many  preparations 
which  heretofore  have  been  dispensed,  bear- 
ing an  unsightly  cloudy  appearance,  can 
be  greatly  improved.  Yellow  wax  is  fre- 
quently full  of  mechanical  impurities ;  or- 
dinary straining  will  not  deprive  it  of  these, 
but  it  may  be  filtered  through  paper  and 
thoroughly  purified.     Jellies,  benzoinated 

Fig.  266. 


Filtration  of  volatile  liquids. 


Hot  filtration. 


lard,  petrolatum,  cerates,  ointments,  etc.,  may  thus  be  filtered.  One 
of  the  simplest  and  most  easily  managed  forms  of  apparatus  (see  Fig. 
266)  is  made  by  filing  off  the  ring  from  one  of  the  ring-supports 
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of  a  retort-stand,  J,  and  slipping  on  to  the  arm  a  brass  circular  jet,  V, 
attached  to  a  tee  carrying  the  gas-supply  pipe,  A.  A  tinned-copper  or 
tinned-iron  funnel  is  supported  by  an  appropriate  ring  at  a  suitable 

distance  above  the  jet. 
The  filter  is  placed  in  the 
funnel,  a  receiving  vessel 
adjusted  below,  and  the 
hot  liquid  poured  into  the 
filter.  It  is  plain  that  the 
liquid  can  be  heated  to 
almost  any  degree,  and 
the  filtration  conducted 
at  a  much  higher  tem- 
perature (if  need  be)  than 
by  the  jacketed  hot-water 
funnel  (see  Fig.  267),  and, 
on  the  other  hand,  the 
heat  may  be  regulated 
so  that  it  will  be  very 
moderate.  The  hot- water 
funnel  is  an  old  device, 
and  consists  simply  of  a 
jacketed  funnel  having 
a  wide  tube  soldered  at 
the  lowest  point,  and  an 
opening  in  the  upper 
edge  for  the  water-supply. 
A  burner  or  a  lamp-flame 
will  heat  the  water  contained  between  the  funnels,  and  a  regulated  heat 
not  exceeding  that  of  boiling  water  is  obtained  (see  Fig,  267). 

A  modification  of  Dr.  Hare's  hot-water  filter,  which  permits  the  use 

of  glass  funnels  of  different  sizes,  is  shown  in  Fig.  268.     It  is  simply 

-pjQ  268  a  tinned-copper  box,  with  two 

sides  shaped  like  a  trapezoid, 
and  supported  upon  four  legs. 
There  are  three  one-inch  tu- 
bulures  in  the  bottom,  and 
the  top  has  three  openings 
which  centre  with  the  tubu- 
lures ;  beginning  with  the 
deepest,  the  diameters  are 
four,  three,  and  two  inches. 
Three  glass  funnels  of  dif- 
ferent sizes  are  selected,  and 
the  corks  for  the  tubulures 
in  the  bottom,  having  been 
chosen,  are  perforated  so  as  to 
permit  the  necks  of  the  fun- 
nels to  pass  through  and  form  perfectly  tight  joints.  Water  is  placed 
in  the  box  and  heated  by  the  burner,  as  shown  in  the  cut.     When 
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not  needed  for  hot  filtration,  solid  corks  may  be  used  to  close  the  tubu- 
lures,  and  the  box  used  as  a  water-bath,  covers  being  placed  over  the 
openings  which  are  not  in  use. 

Rapid  Filtering  Apparatus. — Of  late  years  much  attention  has 
been  expended  upon  methods  of  increasing  the  rapidity  of  filtration. 
Most  of  the  plans  suggested  depend  upon  the  principle  of  filtering  into 
a  partial  vacuum,  but  the  means  used  to  obtain  this  vacuous  space  are 
very  varied.  A  simple  method,  applicable  to  operations  on  the  small 
scale,  consists  in  fitting  a  good  cork  to  a  wide-mouthed  bottle  and  per- 
forating it  so  that  the  neck  of  a  funnel  will  accurately  pass  through  it ; 
another  perforation  permits  the  insertion  of  a  piece  of  glass  tube  of 
small  diameter.  A  plain  filter  of  well-washed  coarse  linen  or  muslin 
cloth  is  then  carefully  adjusted  in  the  funnel,  and  a  plain  filter  of  paper 
placed  upon  it.  The  liquid  is  poured  upon  the  filter,  and,  a  rubber  tube 
having  been  fitted  to  the  glass  tube,  suction  is  applied  by  the  mouth. 
By  pinching  the  rubber  tube  a  partial  vacuum  is  maintained  in  the 
bottle,  and  filtration  is  hastened.  An  improvement  upon  this  would 
be  to  use  a  rubber  stopper  instead  of  cork,  and  instead  of  pinching  the 
rubber  tube  to  use  a  screw  pinch-cock. 

"Water-Pumps  acting-  by  a  Pall  of  "Water. — One  of  the  first 
practical  efforts  made  in  the  direction  of  using  water-power  was  seen 
in  Bunsen's  pump.  The  action  depends  upon  the  principle  that  a 
column  of  water  descending  through  a  tube  from  a  height  is  capable 
of  sucking  with  it  the  air  contained  in  a  lateral  tube,  if  the  latter  is 
properly  arranged.  A  cheap  home-made  apparatus,  which  depends 
upon  a  fall  of  water  for  its  usefulness,  is  shown  in  Fig.  269.  It  con- 
sists of  a  common  wide-mouthed  half-gallon  jar,  and  a  tinned-iron  can 
holding  three,  four,  or  five  gallons ;  a  castor-oil  can  answers  very  well. 
The  screw-cap  is  for  readily  filling  the  can ;  the  exhaust-pipe  on  the 
right  reaches  inside  of  the  can,  nearly  to  the  bottom,  the  other  tube  is  sol- 
dered on  the  head  of  the  can  connecting  with 
the  interior.  The  jar,  having  a  funnel  fitting  Fia.  270. 
into  it  through  an  air-tight  stopper,  is  con- 
nected with  the  can  by  means  of  a  bent  glass 
tube  and  rubber  tube.  The  can  is  filled  with 
water,  and  the  solution  to  be  filtered  is  placed 
in  the  funnel.     The  exhaust-pipe  is  connected 


Fig.  271. 


Fig.  269. 


Rapid  filtration. 


Lux's  aspirator.        Rapid  filtration. 


with  a  rubber  tube  eight  or  ten  feet  long  and  a  quarter  of  an  inch  in 
diameter  (the  longer  the  tube  the  more  rapid  is  the  filtration).    "When  the 
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syphon  thus  formed  is  started,  the  flow  of  the  water  from  the  can  car- 
ries with  it  the  air  from  the  bottle.     (N.  R.,  1881,  p.  266.) 

Lux's  aspirator  (see  Fig.  270)  is  constructed  by  fitting  two  accurately- 
perforated  rubber  stoppers  to  the  ends  of  a  piece  of  wide  glass  tubing ; 
four  short  glass  tubes  are  inserted  in  the  stoppers,  as  shown  in  the  cut. 
One  of  the  tubes  is  for  the  supply  of  water,  another  carries  it  off,  the 
third  tube  is  connected  with  the  vessel  to  be  exhausted,  whilst  the  fourth 
tube  may  be  put  to  the  same  use,  or  connected  with  a  vacuum  gauge  or 
closed  with  a  stopper.  If  the  air  is  to  be  aspirated  by  one  of  the  lower 
tubes,  the  vessel  to  be  exhausted  must  stand  on  a  higher  level  than  the 
aspirator.  The  length  of  the  exit-tube  determines  the  power  of  the 
aspirator.  It  should  have  a  bore  of  one-fifth  of  an  inch  and  be  at  least 
ten  feet  long,  and  it  should  be  provided  with  a  screw  pinch-cock  to 
regulate  the  flow  of  water.  A  very  simple  apparatus  is  shown  in  Fig. 
271.  A  very  moderate  fall  of  water  is  needed  here.  It  is,  however, 
adapted  only  to  small  operations.  Two  rather  large  bottles,  of  equal 
capacity,  and  both  provided  with  nipples  near  the  bottom,  are  selected. 
Into  the  neck  of  each  is  fitted  a  tight-fitting  stopper  carrying  a  glass 
tube  bent  at  a  right  angle,  and  the  nipples  near  the  bottom  are  con- 
nected with  a  rubber  tube.  A  Woulft'e's  bottle  having  two  necks  is 
next  selected,  and  one  of  the  necks  fitted  with  a  tight-fitting  stopper 
carrying  a  small  bent  tube,  to  which  is  attached 
a  rubber  tube  provided  with  a  conveniently  situ- 
ated pinch-cock.  The  other  end  of  the  bottle  is 
provided  with  a  stopper  so  perforated  that  it  w^ill 
receive  air-tight  a  glass  funnel. 


Fig.  272. 


One  of  the  large 
bottles  is  filled 
with  water  and 
placed  on  an  ele- 
vated shelf,  when 
the  water  will  flow 
down  to  the  other 
bottle  :  and  if  the 
connections  are 
made  as  shown  in 
the  cut,  it  will 
aspirate  through 
the  funnel ;  and  if 
the  funnel  is  full 
of  liquid,  it  will 
cause  the  latter  to 
run  through  quite 
rapidly.       When 

the  lower  bottle  is  full,  it  is  substituted  for  the  upper  one,  and  the  con- 
nection with  the  vessel  to  be  exhausted,  transferred  to  it. 

Water-Pumps  acting  by  Pressure. — It  is  usually  inconvenient  to 
operate  aspirators  which  depend  upon  a  fall  of  water  through  a  long 
tube,  except  in  high  buildings :  hence  water-pumps  which  are  operated 
by  pressure  are  generally  preferred  in  cities  and  towns,  or  in  localities 
where  water  is  supplied  under  pressure.      The  following  are  selected 
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Vacuum-pump. 
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from  the  great  variety  in  use  as  being  good  illustrations  of  the  principle. 
Those  made  of  glass  are  not  recommended,  because  of  their  extreme  lia- 
bility to  breakage.  Fisher's  vacuum-pump  is  well  shown  in  Fig.  272. 
A,  B,  C,  are  intended  to  receive  rubber  tubing,  and  the  neck,  D,  may  be 
fastened  by  a  clamp  to  a  retort-stand  or  other  upright  fixture.  Water 
from  the  hydrant  enters  at  A,  passes  through  the  nipple  at  a,  and,  being 
forced  through  the  contracted  portion,  6,  draws  with  it  the  air  from  the 
tube,  B,  which  is  attached  to  the  filter.  A  communication  is  also  made 
with  the  vacuum-gauge,  as  shown  in  the  cut,  to  mark  the  degree  of  ex- 
haustion. Schutt^  and  Goehring,  of  Philadelphia,  have  contrived  a 
similar  apparatus,  which  is  somewhat  more  convenient  from  their  having 
placed  it  upon  a  base  and  deflected  the  lower  tube  laterally.  This  per- 
mits the  use  of  the  apparatus  in  many  places  where  Fisher's  pump  could 
not  be  used.  It  is  shown  in  Fig.  273.  W  represents  the  water-supply 
tube,  D  the  outlet,  and  A  the  aspirating  tube. 


QUESTIONS  ON  CHAPTER  XI. 

FILTRATION. 

What  is  filtration  ? 

Of  what  are  filters  usually  made  ? 

"What  is  the  liquid  that  passes  through  a  filter  called? 

"What  kind  of  filters  are  most  useful  and  most  employed  ? 

"What  objection  is  there  to  the  ordinary  gray  filtering-paper  that  is  commonly 
used? 

"What  is  the  difference  between  a  plain  and  a  plaited  filter  ? 

How  is  a  plain  filter  folded  ? 

"What  is  its  special  advantage  ? 

"What  is  a  disadvantage  of  a  plain  filter,  and  how  may  it  be  obviated? 

"What  is  Rother's  method  of  making  a  plain  filter? 

"What  advantage  has  this? 

How  is  a  plaited  filter  ordinarilj^  made? 

How  can  a  plaited  filter  be  folded  differently,  so  as  to  strengthen  its  apex? 

In  folding  a  filter  should  the  creases  extend  entirely  to  the  apex  ?     "Why  ? 

"What  exceptions  are  there  to  this  plan  ? 

In  what  cases  should  a  double  filter  be  used  ? 

How  may  a  paper  filter  be  strengthened  ? 

Should  a  filter  extend  beyond  the  edges  of  the  funnel  ?     "Why  ? 

"What  are  funnels  used  for  ? 

"What  materials  are  they  made  of? 

"What  angle  should  a  funnel  have? 

"What  kind  of  funnels  is  most  generally  useful? 

"What  is  the  advantage  of  tinned  copper  for  funnels  ?  Of  hard  rubber?  Of 
porcelain  ? 

For  what  purpose  are  earthen-ware  funnels  useful  ? 

"What  is  an  objection  to  enamelled  (called  granite-  or  agate-ware)  funnels  ? 

"What  is  an  objection  to  tin  funnels  ? 

How  is  upward  filtration  performed  ? 

Describe  William  R.  Warner's  oil-filter. 

How  may  volatile  liquids  be  filtered  ? 

How  may  hot  filtration  be  accomplished? 

What  is  a  jacketed  funnel? 

Describe  Dr.  Hare's  hot-water  filter. 

How  may  the  ra{)idity  of  filtration  be  increased  ? 

How  may  a  fall  of  water  be  made  to  increase  the  rapidity  of  filtration? 

Describe  Lux's  aspirator. 

Describe  Fisher's  vacuum  pump. 


OHAPTEE  XIL 

CLARIFICATION   AND    DECOLORATION. 

Clarification  is  the  process  of  separating  from  liquids,  without  the 
use  of  filters  or  strainers,  solid  substances  which  interfere  with  their 
transparency.  The  processes  of  clarification  and  decoloration  from  a 
pharmaceutical  point  of  view  have  declined  in  importance  of  late 
years,  owing  to  the  fact  that  chemical  and  other  substances  requiring 
the  processes  are  supplied  in  a  purified  condition  so  cheaply  that  it  is 
absolutely  impossible  for  the  pharmacist  to  compete  with  the  manufac- 
turer who  operates  on  the  large  scale  and  uses  apparatus  and  methods 
which  are  thorough  and  economical.  This  is  particularly  the  case  with 
sugar  and  the  alkaloids.  Formerly  the  apothecary  bought  raw  sugar  and 
clarified  the  syrup ;  now  the  difference  in  price  between  raw  sugar  and 
that  which  is  pure  is  so  slight  that  no  one  ever  makes  syrup  from  raw 
sugar.  The  decoloration  of  alkaloidal  solutions  and  the  manufacture 
of  alkaloids  cannot  be  economically  attempted  on  the  small  scale  by  the 
pharmacist,  because  of  the  want  of  continuity  of  the  process ;  the  manu- 
facturer, on  the  other  hand,  can  use  the  animal  charcoal  repeatedly 
until  its  power  is  exhausted,  and  in  other  ways  practise  economy  not 
possible  to  the  apothecary.  It  is,  nevertheless,  very  important  for 
the  student  to  comprehend  thoroughly  the  principles  underlying  both 
processes. 

Clarification  may  be  effected  in  several  ways  : 

1.  By  the  application  of  heat.  2.  By  increasing  the  fluidity  of  the 
liquid.  3.  Through  the  use  of  albumen.  4.  Through  the  use  of  gela- 
tin. 5.  Through  the  use  of  milk.  6.  Through  the  use  of  paper  pulp. 
7.  By  fermentation.     8.  By  subsidence  through  long  standing. 

1.  By  the  Application  of  Heat. — When  a  viscid  liquid  is  heated,  its 
specific  gravity  is  diminished,  and  frequently  particles  which  were  sus- 
pended in  it,  and  interfered  with  the  transparency  of  the  liquid,  will 
separate,  the  heavier  ones  falling  to  the  bottom,  and  the  lighter  ones 
rising ;  in  the  latter  case,  ebullition  facilitates  the  separation,  the 
minute  bubbles  of  steam  becoming  enveloped  in  the  viscid  particles 
rise  through  their  buoyancy,  and  a  scum  is  formed  which  may  be  readily 
separated.  The  official  process  for  the  clarification  of  honey  (Mel 
Despumatum)  is  a  good  illustration  of  the  use  of  heat  in  this  connec- 
tion. 

2.  By  Incfi'easing  the  Fluidity  of  the  Liquid. — Clarification  by  tliis 
method  depends  upon  decreasing  the  specific  gravity  of  the  liquid  by 
the  addition  of  water,  alcohol,  or  other  liquid  lighter  specifically  than 
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the  one  to  which  it  is  added  :  this  causes  the  suspended  particles  to  sub- 
side, and  the  clear  liquid  may  then  be  decanted. 

3.  The  Use  of  Albumen. — The  property  possessed  by  albumen  of  re- 
maining liquid  at  ordinary  temperatures  and  becoming  coagulated  by 
heat  renders  it  one  of  the  most  useful  substances  that  can  be  employed 
in  the  process  of  clarification.  Its  action  is  mechanical,  and  where  al- 
bumen exists  naturally  in  the  liquid,  as  in  many  fruit  and  vegetable 
juices,  the  simple  heating  of  the  liquid  suffices  to  coagulate  the  albumen, 
which  envelops  the  particles  that  render  the  liquid  cloudy,  and  these 
rise  to  the  top  and  are  skimmed  off.  Albumen,  or  white  of  egg,  is  fre- 
quently added  to  liquids  to  clarify  them  ;  in  such  cases  it  should  always 
be  added  before  the  liquid  is  heated  :  this  is  best  accomplished  by  adding 
about  an  equal  bulk  of  the  liquid  to  the  albumen,  then  introducing  the 
mixture  into  a  muslin  strainer  and  squeezing  it  through  the  meshes  of 
the  cloth  by  gathering  up  the  corners  and  spirally  twisting  the  strainer, 
when  the  organization  of  the  albumen  is  destroyed,  and  a  smooth 
mixture  results ;  the  strained  solution  is  then  added  to  the  liquid  to  be 
clarified,  and  the  whole  heated  gradually  (usually  until  it  boils),  without 
stirring,  until  coagulation  is  effected.  In  most  cases  the  white  of  one 
egg  is  sufficient  for  a  gallon  of  liquid  :  the  error  most  frequently  made 
by  operators  is  the  use  of  an  excess  of  albumen.  Care  must  be  taken 
not  to  use  albumen  as  a  clarifying  agent  in  those  cases  where  the  active 
principle  of  a  liquid  forms  a  precipitate  with  albumen  by  combining 
with  it. 

4.  The  Use  of  Gelatin. — Gelatin  is  used  when  tannin  is  present  and 
is  the  cause  of  cloudiness,  or  when  it  is  desirable  for  other  reasons  to  re- 
move it :  its  action  depends  upon  the  fact  that  gelatin  forms  with  tannin 
an  insoluble  compound ;  this  is,  indeed,  the  basis  of  leather.  Isinglass, 
one  of  the  purest  kinds  of  gelatin,  is  the  preferred  form  ;  it  is  frequently 
employed  for  clarifying  infusions  containing  tannin,  such  as  tea  and 
coffee,  etc.  It  is  used  by  adding  a  weak  solution  of  the  gelatin  in  hot 
water  to  the  liquid  before  it  is  heated,  and  allowing  the  liquid  to  cool. 
The  insoluble  compound  formed  must  always  be  strained  or  filtered 
out 

5.  The  Use  of  Milk. — The  presence  of  casein  in  milk,  and  the  fact 
that  acids  precipitate  it  in  the  form  of  a  curdy  precipitate,  are  taken  ad- 
vantage of  in  the  use  of  milk  as  a  clarifying  agent.  It  is  employed 
particularly  for  vinous  preparations,  sour  wines,  etc.,  and  should  not  be 
used  in  excess. 

6.  The  Use  of  Paper  Pulp  does  not  depend  upon  chemical  combination, 
its  action  being  purely  mechanical.  Paper  pulp  for  filtering  is  best 
prepared  by  placing  filtering-paper  (the  saved  trimmings  and  scraps  lefl 
from  making  filters  answer  well)  into  a  mortar  or  other  vessel,  and 
pouring  enough  solution  of  soda  or  potassa  on  it  to  soak  it,  then  stirring 
it  with  the  pestle  until  it  is  reduced  to  a  pulp.  This  should  then  be 
washed  by  placing  a  loose  plug  of  absorbent  cotton  in  a  funnel  and 
pouring  in  the  mixture :  when  it  has  drained,  water  (preferably  hot) 
should  be  pouretl  upon  it  until  all  traces  of  alkalinity  are  washed  out ; 
the  purificnl  pulp  may  then  be  placed  in  wide-mouthed  bottles  until 
needed.     It  is  used  as  a  clarifying  agent  by  adding  a  portion  to  the 
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cloudy  liquid,  agitating  the  mixture,  and  allowing  the  whole  to  stand 
quietly  until  the  liquid  is  clear ;  or,  as  a  filtering  agent,  after  the  addi- 
tion of  the  pulp,  the  mixture  may  be  thrown  upon  a  wetted  muslin 
strainer,  and  if  the  liquid  which  passes  through  at  first  is  not  clear,  it 
may  be  returned  until  it  is.  It  will  be  found  that  the  particles  of  pulp 
will  partially  fill  up  the  meshes  of  the  strainer,  and  an  excellent  filtering- 
bed  is  thus  formed  :  care  should  be  taken,  therefore,  not  to  stir  the 
mixture  up  after  it  is  placed  on  the  strainer. 

7.  By  Fermentation. — The  changes  in  the  composition  of  juices  after 
they  have  been  fermented  usually  lead  to  the  deposition  of  those  sub- 
stances which  previously  interfered  with  the  transparency  of  the  juices ; 
the  generation  of  alcohol  through  fermentation  produces  a  liquid  in 
which  the  substances  are  insoluble,  hence  the  formation  of  a  deposit. 
The  official  preparation  of  syrup  of  raspberry  affords  a  good  illustra- 
tion of  the  principle  of  clarifying  juices  by  fermentation,  whilst  in  the 
manufacture  of  wines  the  principle  has  been  known  and  practised  for 
centuries. 

8.  By  Subsidence  through  long  standing. — This  method  involves  the 
least  possible  amount  of  labor  and  expense,  and  it  is  resorted  to  very 
frequently  (particularly  upon  the  large  scale)  when  haste  is  unnecessary, 
and  whenever  the  liquid  keeps  well  enough  to  withstand  the  tendency 
to  spoil  during  the  time  necessary  to  effect  complete  separation.  The 
deposit  formed  is  called  a  sediment:  this  term  is  not  synonymous  with 
precipitate.  Sediment  is  solid  matter  separated  merely  by  the  action  of 
gravity  from  a  liquid  in  ivhich  it  has  been  suspended.  A  ^precipitate,  on 
the  other  hand,  is  solid  matter  separated  from  a  solution  by  heat,  light,  or 
chemical  action.  The  fixed  oils  are  clarified  by  subsidence ;  in  the  vege- 
table oils  the  sediment  consists  principally  of  albuminous  and  gummy 
substances  which  have  been  separated  with  the  oil  during  the  process  of 
expression. 

Decoloration  is  the  process  of  depriving  liquids  or  solids  in  solution 
of  color  by  the  use  of  animal  charcoal.  Decoloration  is  used  in  the 
abstraction  of  coloring-matter  from  fatty  bodies,  oils,  petrolatum,  syrups, 
honey,  etc.  Animal  charcoal,  or  bone-black,  which  is  produced  by  heat- 
ing bones  in  close  vessels  out  of  contact  with  air,  and  then  grinding 
them,  is  generally  preferred  in  decolorizing  operations.  Wood  charcoal 
possesses  but  little  power  in  this  direction.  It  has  been  generally  set- 
tled that  the  decolorizing  property  is  owing  to  the  formation  of  insolu- 
ble compounds  of  the  coloring-matter  when  it  is  brought  in  contact  with 
porous  charcoal.  Animal  charcoal  varies  greatly  in  its  power.  The 
official  purified  animal  charcoal  is  often  not  so  powerful  as  a  decolor- 
izer  as  the  animal  charcoal  from  which  it  was  made ;  but  bones  contain 
calcium  phosphate  and  calcium  carbonate,  and  the  object  of  the  purifying 
process  is  to  abstract  these  salts,  because,  in  many  of  the  delicate  opera- 
tions of  pharmacy,  particularly  the  decoloration  of  vegetable  acid  solu- 
tions, these  salts  would  be  dissolved  by  the  acids,  and  the  solutions  thus 
contaminated.  The  most  powerful  animal  charcoal  is  produced  by  cal- 
cining dried  blood  and  other  animal  matter  with  pearl-ash,  and  after- 
wards washing  out  the  pearl-ash  with  water,  and  subsequently  with  an 
acid  solution  :  the  charcoal  need  not  be  dried  before  using.     For  other 
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information  about  the  properties  of  charcoal,  see  Carho  Animalis  and 
Carbo  Animalis  Purificatus,  U.S.  Dispensatory,  17th  edition,  pp.  322, 
323.  For  most  decolorizing  operations  of  the  pharmacist  on  the  small 
scale,  the  solutions,  melted  fats,  oils,  etc.,  can  be  introduced  directly 
upon  the  animal  charcoal,  which  is  placed  in  a  funnel  and  prevented 
from  falling  through  by  the  insertion  of  a  plug  of  absorbent  cotton,  or 
it  may  be  arranged  in  an  ordinary  percolator,  and  the  cold  liquid  per- 
colated through  the  charcoal,  or  the  liquid  simply  agitated  with  the 
charcoal  and  the  mixture  filtered.  It  is  very  important  to  remember 
that  charcoal  absorbs  a  number  of  valuable  principles  used  in  medicine, 
— e.ff.,  bitter  substances,  like  gentiopicrin,  aloin ;  astringents,  like  tannin  ; 
alkaloids,  like  quinine,  morphine,  strychnine,  cocaine,  etc.  Charcoal  has 
even  been  used  as  an  antidote  for  poisoning  with  the  alkaloids.  It 
should  always  be  used  with  discrimination  and  judgment,  or  it  may  be 
found  that  in  striving  to  improve  the  appearance  of  a  preparation  by 
lessening  the  color  its  value  has  been  sacrificed. 


QUESTIONS  ON  CHAPTER  XIT. 
CLARIFICATION   AND   DECOLORATION. 

What  is  clarification  ? 

In  what  various  ways  may  it  be  effected  ? 

How  is  it  effected  by  the  application  of  heat? 

How  is  it  effected  by  increasing  the  fluidity  of  the  liquid? 

How  does  albumen  act  in  clarifying  liquids  ? 

When  is  gelatin  useful  in  clarifying  liquids  ? 

How  does  milk  act  in  clarifying  liquids  ? 

What  is  the  action  of  paper  pulp  in  clarifying  liquids? 

How  does  fermentation  act  in  clarifying  liquids  ? 

What  is  the  difference  between  a  sediment  and  a  precipitate? 

What  is  decoloration,  and  for  what  articles  is  it  used? 

What  substance  is  generally  preferred  in  decolorizing  operations? 

How  is  the  most  powerful  animal  charcoal  produced? 

What  valuable  principles  used  in  medicine  does  charcoal  absorb  ? 

For  what  class  of  substances  has  charcoal  been  used  as  an  antidote  ? 


OHAPTEE  XIII. 

SEPARATION   OF   IMMISCIBLE   LIQUIDS. 


The  separation  of  liquids  which  are  mutually  soluble  is  usually 
effected  by  distillation,  if  one  or  both  of  the  liquids  are  volatile  (see 
page  148) ;  but  the  separation  of  liquids  which  do  not  mix  with  each 
other  is  generally  a  simpler  process,  and  the  object  of  this  chapter  is  to 
show  the  methods  at  present  in  use. 

Use  of  the  Pipette. — This  simple  instrument  consists  of  a  narrow 
tube  with  its  lower  end  drawn  out  to  a  capillary  orifice,  and  a  bulb, 
either  globular  or  elongated,  blown  in  it  near  the  top ;  the  upper  edge  is 
usually  surrounded  by  a  smooth  glass  ring  to  strengthen  it.  It  is  used 
by  dipping  the  lower  orifice  into  the  liquid  that  is  to  be  separated  and 
applying  suction  with  the  mouth  at  the  upper  end  ;  the  liquid  rises,  fills 
the  bulb,  and,  if  the  end  of  the  moistened  forefinger  is  applied  to  the  top, 
the  liquid  may  be  carried  some  distance  without  running  out.  Fig.  274 
shows  the  ordinary  form  of  the  instrument.  Fig.  275  can  be  readily 
made  from  a  glass  syringe-tube,  a  perforated  cork,  and  a  piece  of  tube,  by 
one  unskilled  in  glass-blowing.  Fig.  276  shows  a  pipette  which  has  a 
piece  of  sheet-rubber  tied  over  the  thistle-shaped  top.    If  pressure  is  ap- 
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plied  to  the  rubber,  the  air  is  partially  exhausted  and  a  slight  vacuum 
produced  ;  if  the  point  of  the  pipette  is  then  applied  to  the  liquid  and  the 
pressure  relaxed,  the  liquid  will  rise,  and  it  may  be  transferred  to  another 
vessel.  A  modification  of  this,  where  a  rubber  bulb  is  attached  to  the 
pipette  and  used  in  a  similar  manner,  is  seen  in  Fig.  40. 

Use  of  the  Glass  Syringe. — The  glass  ear-syringe,  having  a  bulb 
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blown  near  the  orifice,  is  very  useful  in  collecting  a  small  quantity  of 
oil  floating  on  top  of  a  liquid  contained  in  a  beaker  or  open  vessel. 
The  piston  of  the  syringe  should  be  well  soaked  in  warm  water  before 
attempting  this  simple  but  delicate  operation. 

Use  of  the  Separating  Funnel. — This  instrument,  as  indicated  by 
its  name,  is  used  to  facilitate  the  separation  of  immiscible  liquids.  It 
is  generally  a  funnel  having  a  glass  stop-cock  in  its  neck  (see  Fig.  277). 
The  mixed  liquid  is  poured  into  the  funnel,  which  is  placed  in  posi- 
tion where  it  can  come  to  rest,  and  the  lower  liquid  is  then  allowed 
to  run  oiF  by  opening  the  stop-cock.  With  careful  use,  liquids  can  be 
separated  with  great  accuracy  in  this  way.  Where  the  liquid  is  valuable 
or  very  volatile,  as  in  some  of  the  oils,  the  globe  separator  (see  Fig.  278), 
which  can  be  accurately  closed  and  evaporation  prevented,  is  preferred. 

Mitchell's  Separator. — Dr.  Mitchell  devised  a  cheap  but  efficient  sub- 
stitute for  the  separating  funnel  (see  Fig.  279).  A  good  cork,  C,  is  fitted 
into  the  throat  of  a  funnel,  E,  and  the  end  of  a  penholder-handle,  H, 
or  other  suitable  wooden  rod,  is  whittled  to  a  flat  wedge,  and  this  forced 
into  the  cork  tightly.  The  lower  portion  of  the  holder  is  notched,  and 
the  upper  part  of  the  cork  is  tied  securely  to  it,  or  a  pin  may  be  driven 
through  it  and  the  cork  to  fasten  it :  it  is  used  by  forcing  the  cork  C  into 
the  neck  of  the  funnel,  pouring  in  the  liquids,  and,  when  they  have  sepa- 
rated, lifting  the  handle  H  carefully  until  the  lower  liquid  has  entirely 
escaped,  and  then  pushing  it  down  tightly  to  stop  the  flow. 

Florentine  Receiver. — The  separation  of  volatile  oils  from  the 
water  which  usually  accompanies  them  during  distillation  is  a  very  im- 
portant part  of  their  process  of  manufacture.  Where  the  volatile  oil 
is  lighter  than  water,  the  form  shown  in  Fig.  280  is  used.  The  mixed 
oil  and  water  collect  in  the  glass  receiver  during  distillation,  the  oil 
floating  on  the  top,  whilst 

the  water  ascends  the  bent  Fig.  280.  Fig.  281. 

tube  from  the  bottom ; 
further  addition  of  dis- 
tillate causes  an  overflow, 
and  the  water  from  the 
bottom  of  the  receiver  is 
discharged  through  the 
tube  into  a  suitable  ves- 
sel ;  then  the  receiver  be- 
comes filled  again  gradu- 
ally as  distillation  pro- 
gresses. The  process  of 
separation  is  continued  automatically.  Where  the  oil  is  heavier  than 
water,  the  method  is  reversed,  and  provision  must  be  made  for  the 
escape  of  the  water  near  the  top  of  the  receiving  vessel.  Labor  may 
be  saved  by  the  use  of  a  long-necked  funnel,  or  by  placing  a  funnel  in 
a  wide  tube,  so  that  the  mixed  oil  and  water  may  be  conveyed  at  once  to 
the  bottom  without  the  liability  of  some  particles  of  oil  being  carried 
over  through  the  lateral  tube  and  necessitating  a  second  separation. 

_  Fig.  281  shows  a  receiver  which  can  be  used  for  either  light  or  heavy 
oils,  one  or  the  other  tube  being  stopped  with  a  cork,  as  the  case  requires. 


fr^ 


Florentine  receiver. 
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Receiver  for  heavy  and 
liKht  oils. 


CHAPTER  XIY. 

PRECIPITATION. 

Precipitation  is  the  process  of  separating  solid  particles  from  a 
solution  by  the  action  of  heat,  light,  or  chemical  substances.  The  sepa- 
rated solid  is  termed  a  'precipitate ;  the  added  liquid  or  substance  which 
produces  the  precipitate,  the  precipitant ;  the  liquid  which  remains  in  the 
vessel  above  the  precipitate,  the  supernatant  liquid. 

The  precipitate  usually  falls  to  the  bottom  of  the  vessel.  It  may, 
however,  remain  suspended  or  rise  to  the  top. 

The  objects  of  precipitation  in  pharmacy  are, — 

1 .  To  obtain  conveniently  solid  substances  in  the  form  of  fine  powdei'. 
Example,  the  precipitation  of  calcium  carbonate. 

2.  To  effect  the  purification  of  solids.  Example,  the  precipitation 
of  pepsin  from  its  solution  by  sodium  chloride. 

3.  To  obtain  through  chemical  reaction  substances  which  are  insolu- 
ble in  the  supernatant  liquid.  Example,  the  official  preparation  of  red 
mercuric  iodide. 

Precipitation  is  largely  used  in  testing,  as  it  frequently  affords  the 
most  ready  means  of  recognizing  chemical  substances  or  of  ascertaining 
their  purity.  A  great  many  pharmacopoeial  tests  are  based  upon  this 
process.  The  color,  quantity,  and  character  of  the  precipitate  are  all 
taken  into  account.  The  terms  curdy,  granular,  flocculent,  gelatinous, 
crystalline,  bulky,  and  others,  which  are  sufficiently  distinctive,  are  used 
to  define  the  peculiar  form  which  the  precipitate  assumes  when  thrown 
out  of  solution.  A  magma  is  a  thick,  tenacious  precipitate  left  after  the 
liquid  is  decanted. 

Methods  of  Effecting  Precipitation. — Precipitation  may  be  pro- 
duced in  many  ways.  If  solutions  containing  albuminous  matter  be 
heated,  a  flocculent  precipitate  of  coagulated  albumen  will  be  thrown 
down ;  whilst  if  solution  of  the  silver  salts  be  exposed  to  the  light,  pre- 
cipitation is  apt  to  take  place.  Precipitation  will  usually  occiu"  when  a 
hot  saturated  solution  of  an  amorphous  substance  is  allowed  to  cool,  as 
in  the  preparation  of  antimony  oxysulphide,  or  Avhen  to  a  solution  is 
added  a  liquid  in  which  the  dissolved  substance  is  insoluble,  as  when 
strong  alcohol  is  added  to  a  small  quantity  of  mucilage  of  acacia,  or 
water  to  an  alcoholic  solution  of  resin. 

Precipitation  is  most  generally  effected  by  the  reaction  of  chemical 
substances,  and  some  of  the  most  interesting  processes  in  pharmacy  are 
the  results  of  this  method  of  producing  precipitates.  When  acid  solutions 
are  brought  in  contact  with  alkaline  solutions,  insoluble  precipitates  are 
sometimes  formed,  as  the  solution  of  oxalic  acid  with  lime  water,  form- 
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Fig.  282. 


Fig.  283, 


ing  calcium  oxalate.  By  far  the  most  common  method  is  to  mix  a 
solution  of  one  salt  with  a  solution  of  another,  thereby  producing  an 
insoluble  precipitate,  as  in  the  official  process  for  preparing  mercuric 
iodide,  where  solution  of  mercuric  chloride  is  added  to  solution  of  potas- 
sium iodide.  The  methods  of  producing  precipitates  are  numerous,  and 
will  be  noted  in  detail  under  the  head  of  the  respective  substances. 

Vessels  used  in  Precipitation. — Precipitating  vessels  should  be 
deep,  comparatively  narrow,  and  broader  at  the  bottom  than 
at  the  top  (see  Fig.  282).  This  construction  permits  the 
precipitate  to  occupy  less  height  in  the  vessel,  by  causing  it 
to  spread  out  upon  the  bottom ;  thus  the  supernatant  liquid 
can  be  more  thoroughly  decanted  off,  the  particles  of  the 
precipitate  will  lie  in  closer  contact,  and  a  better  oppor- 
tunity is  given  for  the  escape  of  imprisoned  air  or  gas, 
which  frequently  exercises  a  buoyant  effect  on  the  particles 
and  prevents  their  subsiding  rapidly  and  closely.  Upon 
the  large  scale,  cedar  tanks,  of  the  shape  just  described, 
may  be  used :  these  may  have  wooden  spigots  introduced, 
a  foot  or  so  apart,  so  that  the  supernatant  liquid  may  be  conveniently 
run  off. 

Manner  of  conducting  the  Process. — If  two  solutions  are  used, 
and  it  is  known  that  they  contain  the  exact  quantity  of  solid  substance 
to  react  mutually  without  leaving  an  excess 
of  one  or  the  other,  the  order  in  which  the 
liquids  are  mixed  is  immaterial ;  but  when 
this  is  not  the  case,  and  the  precipitant  is  to 
be  added  until  precipitation  ceases,  it  is  neces- 
sary to  proceed  with  caution.  The  precipi- 
tant is  then  added  gradually,  and,  where  acid 
or  alkaline  solutions  are  used,  litmus-paper 
is  useful  in  indicating  the  approach  of  an 
excess.  In  other  cases  the  precipitate  may 
be  allowed  to  subside,  and  the  precipitant 
slowly  dropped  into  the  clear  liquid  above 
until   it  is  noticed   that  further  addition  is 

.  ,  pp  xp       1  •     •  •  fiain  niier. 

Without   eitect.     it    the    precipitate   is    too 

bulky  to  subside  quickly,  the  whole  may  be  vigorously  stirred  until 
thoroughly  mixed,  a  small  portion  transferred  to  a  small  plain  filter,  and 
the  filtrate  tested  by  a  further  addition  of  precipitant.  If  this  small 
portion  is  weighed,  or  measured,  or  is  a  known  proportion  of  the  whole, 
a  simple  multi])lication  will  determine  about  the  quantity  necessary 
to  complete  tlie  precipitation.  Ammonia  water  is  one  of  the  most 
useful  of  alkaline  precipitants,  because  an  excess  is  at  once  noticed  by 
the  odor.  This  is  easily  done  by  blowing  the  air  from  the  surface  of 
the  liquid,  thoroughly  stirring  up  the  mixture,  and  then  noting  whether 
it  smells  of  ammonia. 

The  Production  of  Heavy  and  Light  Precipitates. — Hot,  dense 
solutions  usually  produce  heavy  precipitates,  and  such  precipitates  are 
more  readily  M'ashcd  from  adherent  contaminating  salts  than  those 
which  are  light  and  bulky.     An  additional  advantage  is,  that  they  oc- 
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cupy  less  space,  and  consequently  their  dose  is  less  bulky.  A  good 
example  of  tliis  is  found  in  the  manufacture  and  use  of  heavy  and  light 
magnesium  carbonate. 

Collecting-  and  Washing  Precipitates. — In  small  operations  pre- 
cipitates are  collected  upon  plain  filters  (see  Fig.  283) :  the  special  ad- 
vantages of  such  filters  in  this  respect  have  been  already  pointed  out  on 
page  208.  On  a  larger  scale  muslin  strainers  are  generally  used.  These 
are  suspended  on  frames,  as  shown  in  Figs. 
284  and  285.     In  washing  precipitates  which 

Fig.  284. 


Fig.  285. 


Collecting  a  precipitate. 


Frame  and  strainer  for  precipitates. 


are  placed  on  strainers  of  this  kind,  care  must  be  observ^ed  to  close  up 
the  fissures  which  usually  appear  in  the  magma  after  it  has  been  allowed 
to  stand  a  short  time,  by  stirring  the  precipitate  thoroughly  before  add- 
ing more  water.     (See  Lotion,  Decantation,  pages  208,  210.) 


QUESTIONS  ON  CHAPTERS  XIII.  AND  XIV. 

SEPARATION    OF    IMMISCIBLE    LIQUIDS   AND    PRECIPI- 
TATION. 


What  is  a  pipette,  and  how  is  it  used  ? 

"What  is  a  separating  funnel,  and  how  is  it  used? 

Describe  Dr.  Mitchell's  separator. 

What  is  a  Florentine  receiver? 

What  is  precipitation  ? 

What  is  the  separated  solid  termed  ? 

What  is  the  substance  which  produces  the  precipitate  termed  ? 

What  is  the  liquid  which  remains  in  the  vessel  above  the  precipitate  called? 

What  are  the  objects  of  precipitation  in  pharmacy  ? 

Give  examples  of  each  of  these  objects. 

How  and  why  is  precipitation  used  in  testing? 

What  is  meant  by  the  term  "  magma"  ? 

What  various  methods  are  there  of  eifecting  precipitation  ? 

What  is  the  best  shape  for  precipitating  vessels  ? 

If  two  solutions  are  used  to  produce  a  precipitate,  in  what  order  should  they 
be  mixed  ? 

If  an  acid  and  an  alkaline  solution  are  mixed,  how  may  it  be  determined 
when  the  mixture  is  neutral,  or  nearly  so? 

Why  is  ammonia  the  most  useful  of  all<aline  precipitates  ? 

How  are  heavy  precipitates  formed? 

Are  they  more  or  less  easily  washed  from  adherent  salts  than  light  precipi- 


tates ? 


What  advantage  have  heavy  precipitates  over  light  ones  ? 


CHAPTER  XY. 

CRYSTALLIZATION. 

Crystallization  is  the  process  whereby  substances  are  caused  to 
assume  certain  determinate  forms  called  crystals.  These  are  distinctive, 
and  when  perfect  are  bounded  by  geometrical  surfaces.  Those  sub- 
stances which  are  not  crystallizable  are  termed  amorphous.  The  objects 
of  the  process  are  to  increase  the  purity  and  to  enhance  the  beauty  of 
chemical  substances.  The  descriptions  of  the  crystalline  forms  assumed 
by  bodies  form  the  basis  of  the  interesting  science  of  crystallography. 
In  a  work  of  this  kind  it  is  impossible  to  give  more  than  a  very  brief 
sketch  of  the  outlines  of  the  classification,  since  the  practical  process 
of  crystallization  must  receive  the  most  attention.  (See  Dana's  Miner- 
alogy, Kopp's  Krystallographie,  Miller's  Mineralogy,  etc.)  Every  crys- 
tallizable body  invariably  assumes  its  own  characteristic  form,  or  some 
form  directly  derived  from  it  or  related  to  it  by  a  simple  law,  and  in 
order  to  classify  them  crystallographers  recognize  at  the  present  time  six 
systems,  to  one  or  other  of  which  every  crystal  is  referred.  A  seventh 
system  is  sometimes  conceded,  but  the  occurrence  of  crystals  belonging 
to  it  has  not  been  demonstrated  with  certainty. 

The  following  definitions  should  be  well  understood  :  The  plane  sur- 
faces bounding  a  crystal  are  termed  faces ;  when  two  contiguous  faces 
intersect,  an  edge  is  formed ;  an  angle  is  formed  when  three  or  more 
faces  intersect. 

The  faces,  edges,  or  angles  of  a  perfect  crystal  have  equal  faces,  edges, 
or  angles  opposite  to  them,  and  if  the  middle  point  of  the  opposite  faces 
or  edges,  or  the  opposite  angles,  be  joined  by  straight  lines,  the  point  at 
which  these  lines  intersect  will  be  the  centre  of  the  crystal.  The  lines 
drawn  through  this  point  are  called  axes. 

When  the  same  body  crystallizes  in  two  or  more  forms  belonging  to 
different  systems,  it  is  said  to  be  dimorphous,  trimorphous,  polymorphous, 
etc.  When  different  substances  crystallize  in  the  same  form,  they  are 
said  to  be  isomorphous. 

Prismatic  (or  prism-like)  crystals  are  those  which  are  extended  prin- 
cipally in  the  direction  of  their  longest  axis.  Tabular  crystals  are  those 
crystallizing  in  flat  plates  ;  laminar,  those  crystallizing  in  thin  plates ; 
acicular,  those  which  are  needle-shaped,  etc. 

Other  terms  are  used  to  describe  the  physical  characters  of  crystals, 
wliich  are  readily  understood  and  are  not  technical  in  their  meaning. 

The  systems  of  classification  are  based  upon  the  length  and  relative 
position  of  the  axes  of  the  crystal.     Those  in  which  the  three  axes 
intersect  at  right  angles  are  termed  orthometric;  and  when  the  angles 
caused  by  their  intersection  are  oblique,  they  are  called  cUnometric. 
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SYSTEMS  IN   CRYSTALLOGRAPHY. 

I.  Monometric,  or  Regular  System. — The  crystals  have  three  axes 
of  equal  length  intersecting  at  right  angles  (see  Figs.  286,  287,  and  288). 


Fig.  286. 


Fig.  287. 


Fig.  288. 


Cube.  Octahedron.  Bhombic  dodecahedron. 

II.  Dimetric,  or  Quadratic  System. — The  crystals  have  three  axes 
Fig.  289.  Fig.  290. 


Right  square  prism. 


Dimetric  octahedron. 


two  of  which  are  equal,  the  other  different  in  length,  all  intersecting  at 
right  angles  (see  Figs.  289  and  290). 

III.  Trimetric,  or  Rhombic  System. — The  crystals  have  three  axes 

Fig.  291.  Fig.  292. 


Khombic  pyramid. 


^ 

^ 

i 

1 

1 

Prismatic  pyramid. 


of  unequal  length,  all  intersecting  at  right  angles  (see  Figs.  291  and  292). 
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17.  Hexagonal,  or  Rhombohedric  System. — The  crystals  have  four 
axes,  three  of  equal  length,  in  the  same  plane,  and  inclined  to  one  another 
at  angles  of  60'^.  The  fourth  axis  is  different  in  length,  and  intersects 
the  plane  of  the  other  three  at  right  angles  (see  Figs.  293  and  294). 


Hexagonal  prism.  Double  hexagonal  pyramid. 


V.  Monoclinic,  or  Oblique-Prismatic  System. — The  crystals  have 
three  axes  of  unequal  length,  two  of  which  are  obliquely  inclined  U\ 

Fig.  295.  Fig.  296. 


Monoclinic  prism.  Monoclinic  octahedron. 


each  other,  the  other  axis  forming  right  angles  with  these  two  (see  Figs. 
295  and  296). 

VI,  TricUnic,  or  Doubly-Oblique  Prismatic  System. — The  crystals 

Fig.  297.  Fig.  298. 


Doubly-oblique  prism.  Doubly-oblique  octahedron. 

have  three  axes  of  unequal  length,  all  obliquely  inclined  to  one  anothejt. 
(see  Figs.  297  and  298). 
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The  Diclinic  System,  if  recognized,  would  have  three  axes,  two  at 
right  angles  to  each  other,  the  third  oblique  to  the  other  two. 

Determination  of  Crystalline  Form. — The  method  of  determining 
the  position  of  a  crystal  in  one  or  other  of  the  systems  above  noted  is 
to  measure  the  inclination  of  the  angles  which  the  faces  of  the  crystal 
make  with  one  another.  From  the  data  obtained  the  length  and  in- 
clination of  the  axes  are  calculated.  The  hand  goniometer  or  Wollas- 
ton's  reflecting  goniometer  is  used  to  measure  the  angles. 

Cleavage. — If  a  crystal  of  potassium  ferrocyanide  or  a  piece  of  mica 
is  broken  and  examined,  it  will  be  noticed  that  the  cohesion  of  the  par- 
ticles is  less  in  one  direction  than  in  any  other,  and  if  the  blade  of  a  knife 
is  inserted  in  the  edge,  the  crystal  may  be  easily  split  or  cleft.  Other 
crystals  possess  this  property,  but  to  a  greatly  varying  extent.  Perfect 
crystals  may  sometimes  be  formed  by  cleavage. 

The  Process  of  Crystallization  generally  takes  place  when  a  body 
passes  from  a  liquid  or  a  gaseous  condition  into  the  solid  state  :  a  few  in- 
stances are  known  where  amorphous  solids  become  crystalline  without 
becoming  liquefied,  as  in  iron  or  brass  wire,  sulphur,  barley-sugar. 

Methods  of  Obtaining  Crystals. — 1.  By  fusion  and  partial  cooling. 
2.  By  sublimation.  3.  By  deposition  from  supersaturated  solutions  as 
they  cool.  4.  By  deposition  from  solutions  during  evaporation.  5.  By 
deposition  from  solutions  upon  passing  through  them  a  galvanic  current. 
6.  By  precipitation.  7.  By  the  addition  of  a  substance  having  a  strong 
affinity  for  water. 

1.  By  Fusion  and  Partial  Cooling. — Substances  which  have  low 
melting-points,  like  sulphur,  camphor,  and  iodine,  and  some  of  the  metals, 
like  bismuth,  antimony,  etc.,  may  be  crystallized  in  this  way.  To  obtain 
crystals  of  a  substance  like  sulphur,  it  should  be  melted  in  a  deep  vessel 
and  then  allowed  to  cool,  so  that  a  crust  will  be  formed  ;  a  hole  is  then 
made  in  the  crust,  and  a  smaller  one  on  the  opposite  side ;  the  vessel  is 
now  inclined  towards  the  side  having  the  larger  hole,  and  the  melted  sub- 
stance runs  oiF;  when  the  surfaces  inside  are  examined,  they  will  be 
found  studded  with  crystals.  If  the  quantity  of  material  used  is  large, 
and  the  mass  has  been  gradually  cooled,  the  crystals  will  be  large  and 
distinct.  The  crust  should  be  perforated  as  soon  as  it  is  fairly  formed, 
and  the  fluid  contents  quickly  removed. 

2.  By  Sublimation. — This  is  one  of  the  most  useful  methods  of 
obtaining  crystals  (see  Sublimation,  page  171). 

3.  By  Deposition  from  Supersaturated  Solutions. — This  is  the 
method  by  far  most  frequently  employed  to  obtain  crystals.  The  solution 
of  the  substance  is  generally  effected  by  the  use  of  heat  (see  Solution) : 
it  should  be  carefully  filtered,  and  evaporated  to  the  proper  degree,  and 
this  latter  part  of  the  operation  is  the  most  important  in  determining 
the  size  and  beauty  of  the  crystals.  As  a  rule,  concentrated  solutions 
produce  small,  ill-defined  crystals,  whilst  comparatively  dilute  solutions, 
provided  they  are  supersaturated,  produce  crystals  of  more  perfect  form. 
The  proper  degree  of  concentration  must  always  depend  upon  the  solu- 
bility of  the  substance  :  if  very  soluble,  the  solution  should  not  be  satu- 
rated at  the  boiling  temperature,  or  the  crystals  will  be  very  small  and 
so  thoroughly  interlaced  that  it  will  be  difficult  to  wash  them ;  if  a  por^ 
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tion  of  the  evaporating  solution  is  transferred  to  a  glass  or  porcelain 
plate  and  allowed  to  cool,  the  rapidity  with  which  the  small  quantity 
of  solution  crystallizes,  and  the  amount  of  crystals  obtained,  form  a  basis 
for  judgment.  Upon  the  large  scale,  in  order  to  secure  a  uniform  prod- 
uct, it  will  be  found  that  the  specific  gravity  of  the  solution  at  a  defi- 
nite temperature,  the  temperature  of  the  air,  and  the  quantity  of  the 
solution  must  be  considered  :  these  points,  however,  can  be  obtained  only 
by  experience,  and  after  a  practical  trial  with  each  substance.  It  is  a  good 
habit  to  keep  a  record  at  each  operation  of  the  specific  gravity  and  tem- 
perature of  the  solution  which  is  set  aside  to  crystallize,  and  note  the 
character  of  the  product.  If  the  substance  is  not  very  soluble,  the  solution 
should  be  evaporated  until  a  pellicle  or  crust  is  formed  upon  the  top,  and 
then  set  aside. 

Perfect  Rest  for  a  solution  designed  for  crystallization  must  be  secured, 
if  well-defined  crystals  are  wanted,  and  the  solution  must  not  be  cooled 
quickly.  When  small  crystals  are  desired,  as  in  the  case  of  magnesium 
and  zinc  sulphate,  the  solution  should  be  cooled  quickly,  with  constant 
agitation  :  this  produces  a  great  many  nuclei,  and  prevents  the  gradual 
deposition  of  the  particles  in  regular  order  upon  one  nucleus,  which  is 
so  essential  to  the  formation  of  the  perfect  crystal.  There  are  several 
plans  to  choose  from,  for  preventing  rapid  cooling :  if  the  liquid  is  placed 
in  an  evaporating  dish,  and  heated  in  a  sand-bath  or  water-bath  until 
evaporated  to  the  proper  point,  the  whole  may  be  set  away  without  dis- 
turbing them,  to  cool  slowly  together ;  or  the  dish  may  be  placed  in  a 
warm  room  which  is  slowly  cooled ;  or  it  may  be  embedded  in  a  blanket 
or  in  woollen  cloths,  covered,  and  set  aside.  Having  arranged  the  dish, 
it  must  be  lefti  absolutely  undisturbed  until  all  the  crystals  have  sepa- 
rated :  if  jarred  or  knocked  after  the  crust  has  once  formed,  the  crystals 
will  be  mere  confused  masses. 

Use  of  Nuclei. — It  has  long  been  known  that  if  a  smooth  glass  rod 
having  a  single  scratch  upon  it  be  placed  in  a  solution  ready  to  crystal- 
lize, crystals  will  first  attach  themselves  to  the  scratched  part,  and  the 
smooth  part  of  the  rod  will  frequently  not  have  any  separate  crystals 
upon  it.  Rough  surfaces,  by  offering  more  points  of  adhesion,  attract 
the  nuclei  upon  which  the  crystalline  body  is  subsequently  deposited : 
it  is  for  this  reason  that  strips  of  wood  or  lead  are  frequently  suspended 
in  liquids  intended  for  crystallization,  whilst  in  the  manufacture  of  rock- 
candy,  threads  are  usually  strung  across  the  crystallizing-tubs  at  regular 
intervals,  columnar  masses  of  fine  crystals  being  thus  produced.  Perfect 
geometrical  crystals  may  be  obtained  by  the  practice  of  "  nursing," 
which  consists  in  selecting  from  the  ordinary  stock  as  perfect  a  crystal 
as  can  be  found  for  the  nucleus,  and  then  suspending  it  by  a  horse-hair 
or  piece  of  sewing-silk  in  a  warm  saturated  solution  of  the  salt.  Prof  J. 
U.  Lloyd  contributed  to  New  Remedies,  in  1879,  pp.  98,  133, 162,  some 
interesting  noteis  on  the  production  of  perfect  crystals. 

Returded  Crystallization. — Warm  saturated  solutions  of  various  salts, 
particularly  if  contained  in  chemically  clean  vessels,  protected  from  the 
dust,  and  left  at  absolute  rest  until  cooled,  usually  fail  to  crystallize.  If 
the  receptacle  is  shaken  or  jarred,  or  if  a  crystal  from  which  the  solution 
has  been  made,  or  any  other  solid  substance,  is  dropped  into  it,  crystal- 


CR  YSTALLIZA  TION.  245 

lization  sometimes  takes  place  in  an  instant,  and  considerable  heat  is 
evolved :  this  is  particularly  noticed  with  salts  capable  of  crystallizing 
with  more  than  one  molecule  of  water,  as  sodium  sulphate,  sodium 
carbonate,  etc. 

4.  By  Deposition  from  Solutions  during-  Evaporation. — This 
process  is  not  so  frequently  resorted  to  as  that  of  cooling  from  hot  satu- 
rated solutions,  but  it  is  especially  useful  where  the  liquid  is  more  volatile 
than  water,  as  alcohol,  ether,  benzin,  chloroform,  and  upon  the  small  scale 
for  experimental  purposes,  or  in  the  processes  of  original  investigation. 
There  are  some  instances  in  manufacturing  pharmacy  where  the  method 
is  used,  but  in  the  case  of  volatile  liquids  the  expense  attending  their 
loss,  if  spontaneously  evaporated,  is  great,  and,  as  a  usual  thing,  rapid 
evaporation  or  recovery  of  the  solvent  by  distillation  cannot  be  used 
where  large  and  distinct  crystals  are  desired.  Beautiful  crystals  are 
often  made  from  aqueous  solutions  of  substances  that  are  allowed  to 
evaporate  slowly  in  a  warm  room  for  several  months.  The  quantity  of 
liquid  and  the  amount  of  solid  in  solution  have  a  great  influence  in 
enhancing  the  beauty  of  the  product :  for  this  reason  it  is  usually  impos- 
sible for  the  pharmacist  operating  on  the  small  scale  to  vie  with  the 
manufacturer  in  producing  massive  crystals ;  there  is  compensation, 
however,  to  the  pharmacist  in  obtaining  increased  knowledge  of  the 
properties  of  medicinal  chemicals  and  absolute  knowledge  of  their 
purity. 

5.  By  Deposition  from  Solutions  upon  passing  Feeble  Electrical 
Currents  through  them. — This  method  is  mentioned  in  this  connec- 
tion  because  Bccquerel  and  others  have  produced  crystals  of  metals  and 
metallic  oxides  by  the  slow  but  continuous  action  of  feeble  electrical 
currents  through  the  solutions,  kept  up  for  months,  sometimes  for  years. 
Gold  and  copper  may  be  beautifully  crystallized  in  this  way. 

6.  By  Precipitation. — Crystals  are  produced  in  some  cases  by  the 
precipitation  resulting  from  the  mixture  of  certain  solutions,  and  in 
other  ways.  (See  Precipitation.)  The  crystals  formed  by  this  method 
are  granular,  and,  on  account  of  their  rapid  growth,  are  not  well  defined. 
A  crystalline  precipitate  of  acid  potassium  tartrate  is  j^roduced  when 
solution  of  potassa  is  added  to  a  strong  solution  of  tartaric  acid. 

7.  By  the  Addition  of  a  Substance  having  a  Strong  Affinity 
for  the  Liquids  of  the  Solution. — This  method  of  eifecting  the  crys- 
tallization of  a  solid  is  resorted  to  in  some  special  cases.  If  calcium 
chloride  is  added  to  an  aqueous  solution  of  sodium  chloride,  the  latter 
crystallizes  out.  Alcohol  mixed  with  a  solution  of  potassium  nitrate 
causes  the  crystallization  of  the  salt,  because  alcohol  and  water  unite,  and 
the  potassium  nitrate  is  not  soluble  in  the  mixture.  The  crystallization 
of  sugar  is  frequently  observed  in  syrups  to  which  alcohol  in  the  form 
of  a  tincture  or  fluid  extract  has  been  added,  and  this  is  often  a  source 
of  annoyance  to  the  pharmacist. 

Water  of  Crystallization. — Many  substances  in  the  act  of  crystal- 
lizing combine  with  water,  and  the  water  so  combined  is  termed  water 
of  crystallization.  The  same  substance  does  not  always  contain  the 
same  number  of  molecules  of  water  of  crystallization.  Sodium  car- 
bonate, for  instance,  usually  contains  ten  molecules.    At  higher  tempera- 


246  CR  YSTALLIZA  TION. 

tures  it  mcay  be  made  to  crystallize  with  eight  or  with  but  five  molecules, 
and  under  some  circumstances  it  contains  but  one  molecule  of  water. 
This  combination  with  water  must  be  carefully  distinguished  from  the 
mechanical  retention  of  water  in  the  interstices  of  crystals,  which  takes 
place  particularly  where  the  crystals  are  large  and  have  been  formed 
rapidly.  Water  retained  in  this  way  is  termed  interstitial  water,  or 
water  of  decrepitation,  because  it  is  the  cause  of  the  decrepitation  of  bodies 
when  exposed  to  heat :  the  sudden  expansion  of  the  water  causes  the 
substance  to  crackle  and  burst  into  fragments.  Crystals  containing 
combined  water  lose  part  of  it  on  exposure  to  the  atmosphere,  and  the 
transparency  noticed  when  the  crystal  was  fresh  is  replaced  by  opacity 
and  the  formation  of  a  dry  powder  on  the  surface.  This  change  is 
termed  efflorescence.  There  are  very  few  substances  which  will  part 
with  all  their  water  of  crystallization  at  ordinary  temperatures,  nearly 
all  requiring  a  high  heat  to  effect  the  object.  The  act  of  driving  off  the 
water  and  reducing  the  crystals  to  the  form  of  a  dry  powder  is  called 
exsiccation.  Some  substances  absorb  water  from  the  atmosphere,  and, 
instead  of  becoming  dry,  grow  moist,  and  in  some  cases  are  converted 
entirely  into  liquids.  Such  substances  are  said  to  be  hygroscopic,  and 
the  act  is  termed  deliquescence.  A  good  example  is  found  in  potassium 
carbonate  which  has  been  exposed  to  moist  air. 

Mother-liquor. — The  liquid  remaining  after  the  crystals  have  formed 
is  called  mother-liquor,  and  still  contains  some  of  the  salt  in  solution. 
This  liquid  retains  as  much  of  the  solid  as  the  solubility  of  the  latter 
and  the  temperature  will  permit.  It  may  be  evaporated,  and  another 
crop  of  crystals  obtained,  if  desired.  Where  two  salts  are  in  solution,  it 
is  obvious  that  the  more  soluble  salt  must  exist  in  largest  proportion  in 
the  mother-liquor :  hence  salts  are  frequently  separated  from  each  other 
by  taking  advantage  of  their  difference  in  solubility :  thus  cinchonine 
is  separated  from  quinine.  The  process  is  termed  fractional  crystal- 
lization. 

Crystallizing'  Vessels  should  be  deep,  and  made  of  rough-glazed 
stone-ware  or  porcelain.  On  the  large  scale,  wooden  tanks  or  vats  are 
employed.  In  the  crystallization  of  alum  the  staves  of  the  vats  are 
retained  in  place  by  iron  hoops,  which  may  be  tightened  or  loosened  by 
screw-bolts.  After  the  solid  crust  of  alum  is  formed  around  the  sides 
and  bottom,  the  hoops  are  loosened,  the  staves  removed,  and  a  hole 
chiselled  through  the  side  crust  near  the  bottom,  to  permit  the  mother- 
water  to  escape. 

Collection,  Draining-,  "Washing,  and  Drying  of  Crystals. — Upon 
the  small  scale  it  is  usually  sufficient,  after  the  mother-water  is  decanted, 
to  break  the  crust  of  crystals,  and,  having  placed  a  few  pieces  of  clean 
broken  glass  in  the  throat  of  the  funnel,  to  place  the  crystals  upon  them 
and  drain  thoroughly.  They  are  then  to  be  w^ashed  by  pouring  water 
carefully  and  sparingly  upon  them.  If  the  crystals  are  very  soluble  in 
water,  and  it  is  necessary  to  free  them  entirely  from  mother-liquor,  they 
must  either  be  washed  with  alcohol  or  some  liquid  in  which  they  are 
not  so  soluble,  or  with  ice-cold  water,  used  very  carefully  but  quickly 
by  pouring  it  drop  by  drop  upon  the  crystals,  so  that  the  smallest  quan- 
tity will  suffice.     After  draining,  they  may  be  transferred  to  a  double 
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sheet  of  filtering-paper,  placed  on  a  bed  of  two  or  three  newspapers  or 
cloths,  loosely  covered,  and  removed  to  a  dry  atmosphere.  If  the  crys- 
tals are  liable  to  effloresce,  they  should  be  turned  several  times,  and  bot- 
tled as  soon  as  fairly  dry.  Deliquescent  crystals,  like  those  of  chromic 
acid,  may  be  dried  by  spreading  them  on  a  clean  brick  in  a  diy  room. 
The  mother-water  will  be  gradually  absorbed  by  the  brick,  and  as  soon 
as  the  crystals  are  dry  they  are  transferred  to  a  close  vessel. 

Intermediate  Crystallization  is  a  term  used  to  define  the  process 
of  crystallizing  a  substance  which  is  comparatively  insoluble  in  simple 
solvents,  by  causing  it  to  dissolve  in  a  hot  solution  of  another  substance. 
Of  course  the  latter  should  be  very  soluble  :  the  whole  of  the  ordinarily 
insoluble  salt  will  entirely  crystallize  out  at  the  first  attempt.  Mer- 
curic iodide  may  be  made  to  crystallize  in  this  way  in  brilliant  scarlet 
crystals  by  dissolving  it  in  a  hot  solution  of  sodium  chloride,  potassium 
iodide,  or  mercuric  nitrate. 


QUESTIONS  ON  CHAPTER  XV. 

CRYSTALLIZATION. 

What  is  crystallization? 

What  are  non-crystallizable  substances  called  ? 

In  ihe  classilication  of  crystals,  how  many  systems  are  recognized? 

What  is  meant  by  the  centre  of  a  crystal  ? 

What  is  meant  by  the  axes  of  a  crystal  ? 

What  are  substances  called  that  crystallize  in  two  forms  ?  In  three  forms  ? 
In  more  than  three  forms  ? 

What  are  prismatic  crystals  ?  Tabular  crystals ?  Laminar  crystals?  Acicular 
crystals  ? 

Upon  what  are  the  systems' of  classification  of  crystals  based? 

What  are  those  called  in  which  the  three  axes  intersect  at  right  angles? 

What  are  those  called  in  which  the  angles  caused  by  the  intersection  are 
oblique  ? 

Describe  the  monometric,  or  regular  system.  The  dimetric,  or  quadratic  sys- 
tem. The  trimetric,  or  rhombic  system.  The  hexagonal,  or  rhombohedric  system. 
The  monoclinic,  or  oblique-prismatic  system.  The  triclinic,  or  doubly-oblique  pris- 
matic system.     The  diclinic  system. 

How  can  the  form  of  a  crystal  be  determined,  as  to  which  system  it  belongs? 

What  is  the  instrument  for  measuring  the  angles  of  crystals  called  ? 

What  is  meant  by  cleavage? 

Under  what  circumstances  does  the  process  of  crystallization  generally  take 


place  ? 


Do  solids  ever  become  crystallized  without  becoming  liquefied  ? 

Give  an  example. 

By  what  various  methods  may  crystals  be  obtained  ? 

How  may  crystals  be  formed  by  fusion  ? 

Do  weak  or  strong  solutions  form  crystals  of  the  most  perfect  form  ? 

How  may  large  crystals  be  obtained  ? 

How  may  small  cr3-stals  be  obtained  ? 

Are  crystals  more  readily  deposited  on  rough  or  smooth  surfaces  ? 

How  may  perfect  geometrical  crystals  be  produced  ? 

In  what  cases  is  the  process  of  obtaining  crystals  by  evaporation  useful? 

How  may  gold  and  copper  be  crystallized? 

Give  an  example  of  the  production  of  crystals  by  precipitation. 
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Also  when  two  solutions  are  mixed  together. 

Why  does  the  addition  of  alcohol  to  syrup  cause  the  sugar  to  crystallize  ? 

"What  is  water  of  crystallization  ? 

What  is  interstitial  water? 

What  is  water  of  decrepitation,  and  why  is  it  so  called? 

What  is  efflorescence  ? 

What  is  exsiccation  ? 

What  substances  are  hygroscopic  ? 

What  is  deliquescence  ? 

Give  an  example  of  a  deliquescent  salt. 

What  is  mother-liquor  ? 

What  is  meant  by  fractional  crystallization  ? 

How  should  crystallizing  vessels  be  made  ? 

How  is  alum  usually  crystallized  ? 

On  the  small  scale,  how  may  crystals  be  obtained? 

What  is  meant  by  intermediate  crystallization  ? 


CHAPTEE  XYL 

GRANULATION   AND   EXSICCATION. 

By  granulation  is  meant  the  process  of  heating  the  solution  of  a  chemi- 
cal substance,  with  constant  stirring,  until  the  moisture  has  evaporated, 
and  a  sabulous,  coarse-grained  powder  is  produced.  It  is  a  convenient 
method  of  obtaining  many  substances  in  the  form  of  powder :  indeed, 
the  practical  advantages  of  granulated  powders  are  so  well  recognized 
now  at  the,  prescription-counter,  that  their  use  in  preference  to  large 
crystals  is  rapidly  extending.  This  is  particularly  the  case  with  salts 
which  are  not  very  soluble  in  water,  or  which  are  commonly  found  in 
commerce  in  hard,  tough,  crystalline  lumps  or  masses.  The  process  of 
granulation  is  one  which  requires  care,  but  no  great  amount  of  skill 
The  solution  of  the  substance  is  generally  evaporated  rapidly  until  a 
pellicle  forms  upon  the  surface.  Then  the  heat  is  moderated,  in  order 
to,  prevent  spurting  and  caking :  great  care  must  be  exercised  at  this 
stage  of  the  process  to  stir  the  mass  constantly,  as  the  tendency  to  form 
a  crust  on  the  bottom  is  very  great,  and  when  this  hard  crust  is  broken 
up  by  the  stirrer  it  is  very  difficult  to  avoid  the  formation  of  lumps ; 
but  if  the  crust  is  not  allowed  to  form,  by  keeping  the  bottom  of  the 
dish  clean  through  constant  stirring,  the  salt  will  separate  in  distinct 
grains,  which  will  not  adhere  to  each  other.  Towards  the  end  of  the 
process  the  heat  should  be  very  moderate,  and  the  product  should  be  in- 
troduced at  once  into  a  clean,  warm,  dry  bottle. 

Granulated  Effervescent  Salts  are  made  by  mixing  the  dry  pow- 
ders with  dry  tartaric  acid  and  sodium  bicarbonate  and  moistening  the 
mixture  with  strong  alcohol.  The  pasty  mass  is  passed  through  a  sieve, 
and  the  granules  dried  quickly  in  a  hot  room,  sifted,  and  filled  into  bot- 
tles, which  must  be  hermetically  sealed  to  prevent  the  access  of  moist  air. 

Exsiccation  is  the  process  of  depriving  a  solid  crystalline  substance 
of  its  water  of  crystallization  or  moisture  by  heating  it  strongly. 

The  product  is  usually  a  fine  powder,  and  the  original  crystalline  con- 
dition of  the  substance  may  be  restored  by  redissolving  it  and  evaporating 
the  solution.  The  process  is  conducted  by  exposing  the  crystals  to  the 
air  or  a  warm  temperature  until  they  are  effloresced,  and  then  gradually 
heating,  with  stirring,  until  they  cease  to  lose  weight ;  the  residue  is  then 
powdered  and  kept  in  well-stopped  bottles.  The  object  of  exsiccation  is 
to  increase  the  strength  of  substances  and  thereby  fit  them  for  special 
applications.  For  instance,  exsiccated  sulphate  of  iron  is  preferred  as 
an  ingredient  in  pills,  because  sixty  grains  contain  as  much  ferrous  sul- 
phate as  one  hundred  grains  of  crystallized  ferrous  sulphate,  and  the 
pills  can  therefore  be  made  one-third  smaller.  The  mass  is  also  much 
more  readily  formed  from  the  finely-powdered  exsiccated  salt. 
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DIALYSIS. 

Dialysis  is  the  process  of  separating  crystallizable  substances  from 
those  which  do  not  crystallize,  by  placing  a  mixture  of  their  solutions  upon 
a  porous  diaphragm  which  has  its  under  surface  in  contact  with  water. 
This  remarkable  process  was  discovered  by  Graham  in  1861.  He  termed 
the  substances  which  had  the  power  of  passing  through  the  septum  or  dia- 
phragm crystalloids,  because  they  always  have  the  crystalline  form,  and 
those  which  remained  upon  the  diaphragm  colloids,  from  their  resemblance 
to  gelatin  and  because  they  never  crystallize.  He  also  pointed  out  the 
differences  between  the  two  classes.  Crystalline  bodies,  or  crystalloids,  are 
diffusible,  brittle,  hard,  with  clearly-defined  angles  and  flat  faces :  their 
solutions  are  free  from  viscosity,  and  their  reactions  energetic  and  quickly 
effected.  (Example,  sugar.)  Colloidal  bodies,  on  the  other  hand,  are  not 
diffusible  :  they  are  tough,  with  more  or  less  softness  of  texture.  The 
mathematically-arranged  angles  and  faces  of  crystals  are  replaced  in 
colloids  by  rounded,  irregular  outlines,  the  fracture  often  being  curved 
or  conchoidal.  Water  of  crystallization  is  replaced  by  water  of  gela- 
tination,  and  the  solution  of  colloids  is,  when  concentrated,  viscous  or 
gummy,  and  their  reactions  are  sluggish  or  inert.  (Examples,  gum,  glue, 
starch,  dextrin,  gelatin,  albumen,  extractive  matter.) 

A  thin  layer  of  gelatin  interposed  between  two  liquids  offers  no  obstacle 
to  the  passage  of  the  crystalloids  from  one  to  the  other,  while  it  com- 
pletely prevents  the  passage  of  the  colloids :  this  property  belongs  not 
only  to  gelatin,  but  to  other  substances  having  a  similar  molecular  con- 
stitution, as  bladder,  parchment,  etc.,  of  which  the  most  convenient  is 
the  texture  known  as  parchment-paper,  prepared  by  immersing  unsized 
paper  in  a  cold  mixture  of  two  measures  of  sulphuric  acid  and  one  of 
water,  and  subsequently  washing  it  thoroughly  to  free  it  from  acid. 

Upon  the  principles  stated  above  Prof.  Graham  contrived  a  very  simple 
apparatus  which  he  called  the  dialyzer  (see  Fig.  299).  It  consists  of  two 
parts,  one  a  circular  glass  recipient  (6),  about  a  foot  in  diameter  and  six 
inches  deep,  the  other  (a)  a  similar  circular  vessel,  from  six  to  ten  inches 
in  diameter  and  about  two  inches  deep,  the  circumference  of  which  con- 
sists of  a  band  of  gutta-percha  and  the  bottom  of  a  circular  piece  of 
])archment-paper,  the  edges  of  which  are  brought  over  the  lower  rim  of 
tlie  gutta-percha  band  nearly  to  the  top,  and  fastened  outside  of  it  by  a 
string  or  by  a  narrow  hoop  of  gutta-percha.  The  first  part,  or  circular 
basin,  is  to  receive  distilled  water,  and  should  contain  from  five  to  ten 
times  the  quantity  of  the  liquid  that  may  be  introduced  into  the  smaller 
vessel.  The  latter  is  to  float  upon  the  surface  of  the  water  in  the  former, 
and  is  to  receive  the  liquid  to  be  submitted  to  dialysis,  which  should  not 
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be  more  than  half  an  inch  deep  on  the  paper  bottom.  It  is  important 
that  the  parchment-paper  employed  should  have  no  rent  or  ajierture,  and 
should  be  brought  well  up  and  secured  on  the  outside  of  the  gutta-percha 
to  prevent  the  liquid  from  passing  between  them.  If  any  liquid  con- 
taining a  mixture  of  colloid  and  crystalloid  matter  be  placed  in  the 
floating  vessel,  after  some  hours  it  will  be  found  that  a  portion  of  the 
latter  has  passed  through  the  parchment-paper,  and  is  held  in  solution 


Fig.  299. 


Fig.  300. 


Dialyzcr. 


Dialyzer. 


Fig.  301. 


by  the  distilled  water  of  the  larger  vessel,  while  the  colloid  matter  remains. 
The  distilled  water  thus  impregnated  is  called  the  diffusate.  The  parch- 
ment-paper, or  any  similar  material  used  as  the  septum,  is  applicable  to 
the  dialysis  of  substances  held  in  watery  solution  only,  and  will  not 
answer  for  alcoholic  or  ethereal  liquids.  The  hard-rubber  sieve,  which 
has  been  already  noticed  (see  Fig,  300),  makes  an  excellent  dialyzer  if 
floated  upon  pure  Avater  in  an  evaporating  dish 
or  beaker.  Fig.  301  shows  another  form,  in 
which  the  glass  dialyzer  has  its  upper  edge  ex- 
panded into  a  flat  shoulder,  which  rests  upon  the 
upper  edge  of  the  round  dish  ^  containing  the 
water.  This  has  the  advantage  of  keeping  the 
difiiisate  covered  whilst  the  dialysis  is  progress- 
ing. It  is  obvious  that  very  different  arrange- 
ments might  be  made  to  accomplish  the  same 
ends.  Thus,  a  bladder  three-fourths  filled  with  a  mixture,  suspended 
in  a  jar  of  distilled  water,  would  yield  similar  results.  Graham's  appa- 
ratus is  preferable  to  others  only  for  its  convenience. 

The  following  applications  of  the  process  of  dialysis  have  been  made : 
1.  It  facilitates  in  many  instances  to  a  considerable  extent  the  separation 
of  the  active  matter  of  any  artificial  or  natural  mixture  from  the  inert 
and  useless,  the  former  being  very  often  crystalline  and  the  latter  col- 
loidal. Thus,  infusions  or  decoctions  of  medicines,  such  as  opium,  bella- 
donna, aconite,  etc.,  submitted  to  dialysis  might  give  up  more  or  less 
completely  their  crystalline  principles,  such  as  the  salts  of  morphine, 
atropine,  aconitine,  etc.,  to  the  water,  while  the  gummy,  resinoid,  ex- 
tractive, and  coloring  matters,  etc.,  might  remain  behind.     In  effecting 
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the  analysis  of  organic  bodies,  one  of  the  most  embarrassing  problems  is 
to  get  rid  of  the  inert  principles  which  interfere  with  the  action  of 
chemical  reagents,  and  the  process  of  dialysis  may  here  often  be  brought 
to  the  aid  of  the  operator.  2.  In  searching  for  poisons  in  organic  mix- 
tures, as  in  the  contents  of  the  stomach,  in  which  the  application  of 
tests  is  often  rendered  abortive  by  the  colloidal  matter  present,  the 
problem  of  the  presence  of  the  poison  may  sometimes  be  solved  by  sub- 
mitting the  suspected  matter  to  dialysis.  The  poison  will  often  be 
found  in  the  dilfusate  separated  from  the  other  matters,  and  may  then 
be  detected  by  the  ordinary  tests.  3.  In  pharmaceutical  operations  it 
often  happens  that  salts  and  other  crystallizable  substances  are  thrown 
away  as  refuse  matter  because  they  would  not  repay  the  cost  of  time  and 
material  necessary  for  their  recovery.  It  is  possible  that  by  this  simple, 
inexpensive  process  these  substances  may  be  separated  from  the  useless 
matters  and  thus  saved.  4.  An  economical  application  has  been  made  of 
the  process  to  the  restoration  of  salted  meat  to  the  fresh  state.  If  some 
salt  beef  with  its  brine  be  enclosed  in  a  bag  of  material  suitable  for  dialysis, 
as  of  untanned  leather,  and  the  bag  be  immersed  in  sea-water,  in  the 
course  of  some  days  the  beef  and  brine  will  have  been  rendered  sufficiently 
fresh  for  use,  the  salt  having  passed  out  into  the  sea-water.  B.  F.  Mc- 
Intyre,  of  New  York,  gave  a  great  deal  of  attention  to  the  practical 
applications  of  dialysis,  and  introduced  a  class  of  preparations  called 
iJialysates.  These  were  prepared  from  various  drugs  by  dialysis,  and 
it  was  claimed  that  they  contained  the  active  crystallizable  constituents 
in  their  original  combination,  deprived  of  inert  colloidal  substances. 

Dialyzed  iron,  or  Ferrum  Dialysoium,  is  a  colloidal  preparation  made 
by  placing  a  mixture  of  basic  ferric  chloride  and  ammonium  chloride 
upon  a  septum :  the  crystalloids  (ammonium  chloride  and  ferric  chloride), 
with  any  free  acid,  pass  into  the  diffusate,  leaving  the  neutral  colloidal 
liquids  upon  the  septum. 


QUESTIONS  ON  CHAPTERS  XVI.  AND  XVII. 

GRANULATION,  EXSICCATION,  AND   DIALYSia 

What  is  meant  by  granulation  ? 
How  are  granulated  effervescent  salts  prepared  ? 
What  is  exsiccation,  and  what  is  its  object? 
What  is  dialysis  ? 

What  are  crystalloids?     Give  an  example. 
What  are  colloids  ?     Give  examples. 

What  is  the  most  convenient  substance  to  use  for  a  dialyzing  medium  ? 
How  is  it  ])repared  ? 
Describe  Professor  Graham's  dialyzer. 

What  is  the  liquid  called  in  which  crystalloid  matter  is  dissolved,  which  has 
been  passed  through  a  dialyzcr? 

What  applications  of  the  process  of  dialysis  have  been  made? 
What  preparations  have  been  called  dialysates  ? 
What  is  dialyzed  iron? 


CHAPTER  XYIIL 
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Undee  this  head  are  included  those  operations  which  have  for  their 
object  the  separation  of  the  soluble  principles  from  drugs  by  treating 
them  with  a  liquid  capable  of  dissolving  them,  which  is  called  the  men- 
struum. Extraction  differs  from  solution  in  the  fact  that  the  presence 
of  insoluble  matter  is  implied  in  the  former,  and  the  soluble  constituents 
must  therefore  be  extracted  or  separated,  by  appropriate  methods,  from 
those  which  are  insoluble.  The  principal  modes  of  extraction  employed 
in  pharmacy  at  present  are  as  follows:  1.  Maceration  and  expression. 
2.  Percolation.  3.  Digestion.  4.  Infusion.  5.  Decoction.  Macera- 
tion and  expression  are  old  processes,  and  they  will  be  considered  first ; 
percolation  is  much  more  important  and  useful,  and  will  be  treated  of 
in  a  separate  chapter ;  digestion  is  merely  a  modified  form  of  macera- 
tion. Infusion  and  decoction  are  processes  which  are  used  in  producing 
separate  classes  of  official  preparations  :  hence  they  will  be  considered 
in  Part  II. 

MACEEATION. 

The  process  of  maceration,  which  is  of  ancient  origin,  consists  simply 
in  soaking  the  properly  comminuted  drug 
or  substance  in  the  menstruum  until  it  is 
thoroughly  penetrated  and  the  soluble  por- 
tions softened  and  dissolved.  The  usual 
method  is  to  introduce  the  drug  or  sub- 
stance into  a  bottle  with  the  menstruum, 
cork  it  tightly,  and  agitate  it  occasionally 
for  a  period  ranging  from  two  to  four- 
teen days ;  then  to  pour  off  the  liquid, 
exprass  the  residue  to  avoid  waste,  and 
filter  the  mixed  liquids.  An  advan- 
tage is  sometimes  gained  by  suspending 
the  ground  drug,  tied  in  a  bag,  in  the 
upper  part  of  the  menstruum  (see  Fig. 
302) :  this  is  sometimes  termed  circulor- 
iary  displacement.  Maceration  is  the 
process  directed  by  the  German  Pharma- 
copoeia exclusively  in  preparing  tinctures : 
the  drugs  are  ordered  in  all  cases  to  be 
macerated  in  definite  weights  of  alcohol 
for  a  week  in  a  closed  bottle,  in  a  shady  place,  with  frequent  agitation, 
at  a  temperature  of  about  15°  C.     The  liquid  is  then  separated  by  strain- 
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ing  or  expressing  from  the  insoluble  residue,  and,  after  having  been 
allowed  to  settle,  it  is  filtered.  Evaporation  during  filtration  is  to  be 
avoided  as  much  as  possible.  Maceration  has  no  advantages  over  per- 
colation in  making  the  greater  number  of  liquid  preparations  from  drugs, 
except  in  the  hands  of  the  careless  or  unskilful.  If  an  operator  pos- 
sesses no  knowledge  whatever  of  the  process  of  percolation,  it  is  safer  to 
trust  to  maceration,  for  here  no  particular  skill  or  judgment  is  neces- 
sary ;  the  soaking  process  is  completed  in  due  time,  and  the  separation 
of  the  absorbed  liquid,  whilst  laborious  and  uncleanly,  has  at  least  the 
merit  of  leaving  the  tincture  uniform  in  strength ;  if  the  process  of  ex- 
pression is  not  thoroughly  performed,  pecuniary  loss  results,  but  the 
finished  preparation  is  uniform.  On  the  other  hand,  in  percolation,  if 
the  operator  has,  through  careless  packing,  failed  to  exhaust  thoroughly 
the  drug  with  the  amount  of  menstruum  used,  a  portion  of  the  activity 
of  the  drug  remains  in  the  residue,  which  is  thrown  out,  and  the  prepara- 
tion is  thus  deficient  in  strength.  In  making  tinctures  by  maceration, 
the  practice  of  weighing  liquids,  as  directed  in  the  German  Pharmaco- 
poeias, is  seen  to  the  best  advantage,  although,  of  course,  the  principal 
objection  to  preparations  made  from  weighed  liquids  still  exists, — the 
necessity  for  a  calculation  to  determine  the  dose  as  compared  with  that 
of  the  drug.  The  tincture  must  always  be  administered  by  measure, 
and  hence  a  teaspoonful  or  a  fluidrachm  should  bear  a  certain  relation 
to  the  drug,  which  is  readily  ascertained  without  resorting  to  a  problem 
in  specific  gravity. 

Digestion  is  that  form  of  maceration  which  consists  in  the  applica- 
tion of  a  gentle  heat  to  the  substance  which  is  being  treated.  It  is 
used  in  those  cases  where  a  moderately  elevated  temperature  is  unobjec- 
tionable, the  heat  increasing  the  solvent  powers  of  the  menstruum. 


QUESTIONS  ON  CHAPTER  XVIII. 

MACERATION. 

What  is  meant  by  extraction  ? 

What  is  meant  by  menstruum  ? 

What  are  the  principal  modes  of  extraction  employed  in  pharmacy? 

What  is  meant  by  maceration? 

What  is  meant  by  circulatory  displacement? 

How  are  all  tinctures  directed  to  be  prepared  by  the  German  Pharmacopoeia  ? 

Which  is  the  better  process  in  unskilled  hands,  maceration  or  percolation, 
and  why  ? 

What  is  the  principal  objection  to  preparations  made  from  weighed  instead 
of  measured  liquids  ? 

Define  digestion. 


\ 


CHAPTEK  XIX. 

EXPRESSION. 

Expression  is  the  process  of  forcibly  separating  liquids  from  solids. 
It  is  generally  effected  by  the  use  of  a  press,  although  for  many  phar- 
maceutical operations,  upon  the  small  scale,  the  use  of  straining-cloths 
with  hand-pressure  suffices.  Pressing-cloths  are  generally  employed,  but 
they  are  troublesome,  and  of  late  years  strong  efforts  have  been  made 
to  construct  presses  which  could  be  used  without  them.  At  least  six 
mechanical  principles  are  recognized  in  the  operation  of  expression  as 
now  practised  :  namely,  by  the  use  of — 1.  The  spiral  twist  press.  2.  The 
screw  press.  3.  The  roller  press.  4.  The  wedge  press.  5.  The  lever 
press.     6.  The  hydraulic  press. 

1.  The  Spiral  Twist  R:ess. — The  principle  of  this  press  is  best  and 
most  practically  illustrated  in  the  usual  process  of  expressing  a  sub- 
stance contained  in  a  cloth  with  the  hands.  The  mixture  to  be  ex- 
pressed is  placed  in  a  bag  or  a  cloth  held  in  one  hand  by  the  four  corners, 
which  are  gathered  together,  and  the  lower  portion,  or  bag,  is  rotated 
with  the  other  liand,  so  that,  beginning  at  the  top, 

the  point  of  smallest  diameter,  the  strainer  is  ^^^-  ^^^'  ■^^°-  ^0^- 
spirally  twisted,  the  pressure  forcing  the  liquid 
between  the  meshes  of  the  cloth.  Figs.  303  and 
304  show  Gigot's  press,  in  which  this  principle 
is  used  upon  a  larger  scale.  Upon  the  left  hand  is 
shown  a  sectional  view  of  the  press  as  it  appears 
when  filled  with  material.  The  perforated  cone, 
d,  forms  the  bottom  of  a  conical  strong  cloth  tube; 
the  upper  end  is  connected  with  a  funnel,  /,  which 
is  so  constructed  that  none  of  the  material  that 
has  passed  down  into  the  bag  can  leak  back. 
The  lower  portion  of  the  cloth  is  secured  to  a  Gigot's  press. 

ring,  which  may  be  fastened,  so  that  it  will  not 

rotate  when  the  press  is  used.  If  the  upper  end  of  the  cloth  is  twisted, 
the  space  occupied  by  the  material  is  contracted,  and  the  liquid  oozes 
through  the  meshes  of  the  cloth.  The  dry  residue  is  discharged  by  un- 
twisting the  cloth  and  unhinging  the  bottom,  which  opens  downwards. 

2.  The  Screw  Press  is  the  most  useful  of  all  forms  for  pharma- 
ceutical work  where  very  great  power  is  not  desired.  The  screw  is 
always  used  in  combination  with  one  or  more  levers,  and  this  form 
of  press  is  employed  in  great  variety  to  accomplish  special  purposes. 
There  are  two  forms  of  screw  presses :  1.  Single-screw  presses.  2. 
Double-screw  presses.     Each  of  these  forms  may  be  subdivided  into 
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those  in  which  the  position  of  the  screw  or  screws  is  vertical,  and  those 
in  which  the  position  of  the  screw  or  screws  is  horizontal. 

1.  Single-Screw  Presses. — In  this  form  of  press  the  single  screw  is 
generally  used  in  a  vertical  position,  and  operated  with  a  lever  or  a  com- 
bination of  levers.  It  is  the  simplest  kind  of  press,  and  if  well  made 
will  admirably  answer  the  general  purposes  of  the  pharmacist.  The 
screw  should  have  a  square-faced  thread,  and  be  well  made.  The 
plunger  should  be  disconnected  from  the  end  of  the  screw,  or  else  move 
freely  around  it.  The  parts  of  the  press  which  come  in  direct  contact 
with  the  material  to  be  pressed  should  be  coated  with  tin  or  porcelain, 
so  that  liquids  containing  acid  or  tannin  shall  not  be  affected  injuriously. 
Fig.  305  shows  a  press  of  this  description,  made  by  H.  Troemner,  of 
Philadelphia.  A  perforated  tin  case  accompanies  the  press.  This  may 
be  used  when  pressing  bulky 
drugs,   like   arnica   flowers,  and  Fig.  306. 

press-cloths  may  be  abandoned.  ^^  L 

The  best  material  for  press-cloths 

"  '~  :i"G 

Fig.  305. 


Troemner's  press. 


German  single-screw  press. 


is  that  which  is  especially  made  for  the  purpose.  It  is  twilled  and  elastic 
in  one  direction,  and,  if  proper  care  be  taken  when  enveloping  the  mate- 
rial and  introducing  it  into  the  press,  the  same  cloth  may  be  used  many 
times,  as  the  pressure  causes  the  meshes  to  open  without  breaking  the 
threads.  The  manufacturers  of  linseed  oil  use  press-cloth  largely. 
For  small  operations,  in  the  absence  of  press-cloth,  which  is  very  expen- 
sive, new  Russia  crash  may  be  used.  The  press-cloth  should  be  moist- 
ened, if  possible,  with  some  of  the  same  liquid  expressed  at  a  previous 
operation.  Water  answers  very  well  if  the  liquid  is  aqueous.  The 
substance  to  be  pressed  is  laid  upon  the  cloth,  and  one  corner  of  the  cloth 
laid  over  it.  The  opposite  corner  is  then  placed  upon  the  first ;  next  one 
of  the  remaining  corners  is  laid  in  the  same  way  upon  the  first  two, 
followed  by  its  opposite.  The  corners  should  be  folded  over  so  that  a 
square,  somewhat  flat  package  is  produced,  in  size  somewhat  smaller 
than  the  press-plate,  especial  care  being  observed  to  suit  the  quantity  of 
material  to  the  capacity  of  the  press.  If  too  much  is  taken,  the  press-cloth 
will  be  too  small  to  permit  of  folding  it  over  sufficiently ;  the  corners 
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of  the  package  will  therefore  not  withstand  the  pressure,  portions  of  the 
material  itself  will  ooze  out,  and  the  whole  operation  must  be  repeated. 
The  principal  objection  to  the  single-screw  press  is,  that  unless  the 
material  in  the  press  is  nearly  homogeneous,  so  that  the  press-cake  is 
equally  pressed  upon  at  all  points,  unequal  action  results,  the  press- 
block  is  pressed  against  one  side  of  the  case,  causing  violent  friction  and 
and  resistance,  and  the  thread  of  the  screw  binds  upon  one  side,  full 
pressure  thus  being  defeated ;  whilst  the  main  objection  to  the  vertical 
screw  is,  that  the  press-block  and  plate  must  be  in  a  horizontal  position, 
so  that  the  liquid  pressed  out  adheres  to  the  cloth,  and  cannot  be  col- 
lected readily  without  tilting  the  press.  Fig.  306  is  an  illustration  of 
a  German  single-screw  press  which  is  well  adapted  for  pressing  the 
residues  from  macerated  tinctures.  The  large  lip  of  the  containing  ves- 
sel is  a  practical  convenience,  whilst  the  lever,  L,  in  combination  with 
the  catch,  C,  gives  unusual  power  and  ease  in  working,  for  a  small  press. 
In  the  horizontal  screw  press,  the  jaws  being  vertical,  there  can  be  no 
obstruction  to  the  dropping  of  the  expressed  liquid,  which  may  be 
caught  in  a  vessel  placed  immediately  under  it.  Oberdoffer,  of  Hamburg, 
Germany,  makes  a  very  powerful  horizontal  screw  and  compound  lever 
press.  Fig.  307  illustrates  a  novel  horizontal  screw  press,  made  by  the 
Enterprise  Manufacturing  Company,  of  Philadelphia,  which  is  operated 
without  a  press-cloth.     It  consists 

essentially  of  a   tapering  cylinder,  Fig.  307. 

with  a  hopper  on  the  upper  side  at 
its  large  end,  and  a  strong  screw 
fitting  closely  to  the  inner  sur- 
face of  the  case,  the  thread  of  which 
diminishes  in  size  as  the  screw  be- 
comes smaller.  Along  the  under 
side  of  the  cylinder  is  formed  a 
channel  adapted  to  receive  a  per- 
forated   brass    plate.       This    latter 

has   a   transverse   concavity    corre-  Enterprise  presT 

sponding  to  that  of  the  inner  surface 
of  the  cylinder,  and  the  perforations  allow  the  escape  of  the  expressed 
fluids  into  the  channel  or  gutter  beneath,  from  which  it  escapes  by  a 
proper  outlet.  The  substance  to  be  expressed  is  placed  in  the  hop- 
per, and,  the  crank  attached  to  the  screw  being  turned  in  the  proper 
direction,  the  thread  of  the  screw  compresses  the  substance  into  a 
smallei*  and  smaller  space,  until  finally  it  is  discharged  at  the  farther 
end  of  the  cylinder  in  a  comparatively  dry  state.  A  large  screw,  passing 
through  a  removable  end  of  the  conical  cylinder,  regulates  the  size 
of  the  outlet,  and  serves  to  increase  or  diminish  the  amount  of  press- 
ure to  which  the  mass  is  subjected  by  the  screw.  Tiie  brass  plate  in 
the  bottom  of  the  machine  can  be  replaced  by  otliers  having  perfora- 
tions of  difPeront  sizes.  Clogging  of  the  holes  by  bits  of  wood,  stems, 
or  seeds  is  ])reventcd  by  the  shear-like  action  of  the  edge  of  the  screw- 
thread,  which  shaves  off  the  protruding  fragment,  while  the  rest  is 
forced  through  the  perforation.  To  increase  the  power  of  the  press 
upon  sli2)pery  substances,  the  inside  of  the  casing  has  a  few  longitudinal 
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or  spiral  grooves  at  a  greater  or  less  angle  to  the  direction  of  the  screw- 
thread.     Arrangements  are  provided  for  detaching  the  casing  from  the 

screw,  and  for  at- 
taching the  whole 
to  the  edge  of  a 
table  or  bench. 
Fig.  308  shows 
the  press  as  taken 
apart. 

2.  Double-Screw 
Presses  are  pre- 
ferred by  many. 
These  are  always 
of  the  horizontal 
screw  form,  and  in 
Fig.  309  is  shown 
one  made  as  pro- 
posed by  Chas. 
T.  George,  of 
Harrisburg,  Pa. 
A  strong  and  substantial  framework,  made  of  ash  wood,  forms  the  base. 
Two  pieces  of  timber  rest  upon  this  frame,  one  firmly  attached  by  an 

Fig.  309. 


Enterprise  press. 


George's  double  screw  press. 


iron  rod  and  keepers  to  one  end  of  the  frame  or  table,  and  the  other  free 
or  movable,  both  blocks  being  bored  at  the  same  distance  from  the  end 
with  smooth  holes  to  receive  the  two  iron  screws. 
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Upon  the  movable  block,  and  opposite  the  holes,  a  female  nut  of  bell- 
raetal  is  firmly  fixed.  Upon  the  inner  face  of  the  two  timber  blocks, 
iron  castings,  saddle-shaped  and  hollow,  are  inserted,  flush  with  the 
face  of  the  block,  each  capable  of  holding  six  pints  of  boiling  water, 
and  each  casting  having  a  hole  on  top  to  receive  hot  water  or  steam  :  a 
brass  pet-cock  is  fixed  at  the  bottom  to  discharge  the  chilled  water. 

The  two  iron  screws  pass  through  the  holes  of  both  blocks  of  timber, 
the  head  of  each  screw  having  an  iron  cog-wheel  attached  to  it ;  into 
the  cogs  of  each  wheel  a  pinion-wheel  is  firmly  fixed,  which  in  turn  is 
fastened  to  a  short  shaft  having  at  its  end  an  iron  fly-wheel. 

By  turning  this  wheel  both  screws  are  evenly  and  rapidly  rotated 
without  danger  of  bending  or  breaking,  and  consequently  one  block  is 
drawn  surely  and  with  great  power  against  the  other,  thus  expressing 
whatever  drug  may  be  placed  in  a  sack  of  strong  linen  towelling  be- 
tween the  two  blocks  of  timber. 

It  is  apparent  that  the  double-screw  press  is  very  powerful,  and,  the 
pressure  being  equalized,  good  results  are  obtained. 

3.  Tlie.  Roller  Press  is  used  upon  the  large  scale  for  pressing  oily 
seeds,  fatty  substances,  etc.  Its  principle  is  thoroughly  shown  in  the 
well-known  clothes-wringer,  which,  although  made  for  the  laundry, 
serves  as  a  very  efficient  press  for  many  substances.  Care  must  be  taken 
to  apply  the  force  gradually  to  the  bag  containing  the  berries  or  other 
material  to  be  pressed,  and  not  to  use  it  upon  substances  which  will 
soflen  or  dissolve  the  rubber  rollers. 

4.  The  Wedge  Press. — This  form  of  press  is  powerful,  economical, 
and  inexpensive.  It  is  objectionable  principally  on  account  of  the  noise 
necessarily  made  in  driving  the  wedges.  Fig.  310,  taken  from  Knapp's 
Technology,  illustrates  the  wedge  press.  The  filled  cloths  are  laid 
between  strong  plates,  h  and  g,  and  placed  in  a  square  space  cut  in  a 
solid  block  of  oak  wood  or  in  a  cast-iron  case,  6,  and  the  plates  are  forced 
nearer  and  nearer  to  each  other  by  driving  in  the  wooden  wedges  which 
occupv  the  remainins:  space.    One 

of  these  wedges,  a,  serves  to  facili-  _      r  t .  diu. 

tate  the  disconnection  of  the  appa- 
ratus ;  the  strokes  which  driv^e  in 
the  wedge  i  tending,  from  the  re- 
verse position  of  a,  to  drive  the  lat- 
ter out ;  c,  e,  and  d  are  intermediate 
pieces  to  prevent  the  wedges  from 
coming  into  immediate  contact. 
The  pressing-plates  are  each  pro- 
vided with  three  side  ribs :  the  immovable  ones,  g,  g,  press  against  the 
sides  of  the  case,  and  the  movable  ones,  h,  h,  against  the  intermediate 
wedges,  c,  e,  and  are  pierced  with  numerous  holes  to  allow  the  liquid 
to  flow  out  more  easily.  On  filling  the  press,  the  wedge  a  must  be 
suspended  (by  a  string)  at  a  distance  from  the  bottom,  so  that  the  appa- 
ratus may  be  easily  taken  to  pieces.  The  liquid  trickles  from  the  press- 
ing-plates through  the  piercxl  horizontal  plates,  n,  n,  upon  which  these 
rest,  into  the  pipe  o.  Both  a  and  i  are  driven  by  separate  stampers, 
which  are  raised  by  a  toothed  wheel,  or  mallets  may  be  used. 


Wedge  press. 


260 


EXPRESSION. 


5.  The  Lever  Press. — The  only  advantages  possessed  by  this  press  over 
those  previously  noticed  are  its  cheapness,  and  that  it  may  be  made  by  any 
one  possessed  of  even  moderate  mechanical  abilities.  Prof.  Procter 
recommended  the  following  method  of  construction.  "  A  piece  of  timber 
twelve  feet  long,  and  with  lateral  dimensions  sufficiently  great  to  be 
inflexible  with  the  force  to  be  applied  to  it,  has  one  of  its  ends  securely 
attached  to  a  wall  or  upright  post  in  such  a  manner  as  to  admit  of  the 
motion  of  the  other  end.  The  pressing-box  being  placed  about  one 
foot  from  the  fixed  end,  on  a  firm  block  of  wood,  is  subjected  to  the 
action  of  the  lever  by  placing  a  piece  of  wood  vertically  between  the 
piston-block  of  the  pressing-box  and  the  lever.  It  is  obvious  that  a 
weight  of  one  hundred  pounds  at  the  opposite  end  causes  a  downward 
pressure  equal  to  eleven  hundred  pounds  at  the  box.  The  pressing-box 
most  usually  employed  is  a  cylinder,  closed  at  one  end,  made  of  thick 
tinned-iron,  secured  with  bands  of  the  same  material,  which  are  soldered 
on,  and  between  these,  numerous  holes  are  perforated.  This  cylinder  is 
set  in  a  tin  dish  with  a  lateral  spout.  The  piston-block  is  constructed 
of  hard  oak  wood  with  the  grain  running  transversely  to  its  axis." 
The  objection  to  this  press  is  that,  compared  with  other  presses,  it  yieL.is 
but  little  power  in  proportion  to  the  space  occupied ;  but  as  an  offset  to 
this  it  can  be  made  to  work  simply  and  quickly. 

6.  The  Hydrostatic  or  Hydraulic  Press, — Of  the  presses  heretofore 
mentioned,  each  has  some  especial  advantage  or  use,  but  each  has  also 
some  fault  or  objectionable  feature.  The  spiral  twist  is  not  powerful, 
and  its  action  is  limited.  The  screw  presses  of  both  varieties  have 
friction  to  contend  with.  The  friction  of  a  screw  increases  with  the  in- 
tensity of  the  pressure  applied,  and  when  a  certain  limit  is  reached  all 
further  force  applied  is  wasted,  and,  if  persisted  in,  involves  the  destruc- 
tion of  the  press.     The  roller  press  is  very  limited  in  its  action  ;  the  lever 

press  is  unwieldy  and  not  pow- 
erful ;  the  wedge  press  is  noisy 
and  can  be  used  only  for  spe- 
cial purposes.  The  hydrostatic 
press  is  costly,  but  after  the  first 
cost  it  is  the  most  economical, 
because  the  greatest  power  is 
obtained  at  the  expense  of  the 
least  labor.  The  principle  is 
shown  in  Fig.  311.  It  must 
be  remembered  that  the  mole- 
cules of  fluids  move  freely  in 
contact  with  one  another  almost 
without  friction,  and,  according 
to  Pascal's  law,  *'  Pressure  ex- 
erted anywhere  upon  a  mass 
of  liquid  is  transmitted  un- 
diminished in  all  directions,  and  acts  with  the  same  force  on  all  equal 
<4urfacos  and  in  a  direction  at  right  angles  to  those  surfaces." 

Althougli  it  has  been  proved  that  liquids  are  to  a  slight  extent  com- 
pressible, it  has  also  been  shown  that  they  are  'perfectly  elastic :  so  that 


Fig.  311. 
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if  a  plug  be  forced  into  a  liquid  which  entirely  fills  a  vessel,  the 
pressure  is  felt  equally  upon  every  square  incii  of  the  surface  of  the 
vessel  and  upon  every  square  inch  of  the  surface  of  any  body  immersed 
in  the  liquid,  and  if  the  pressure  is  removed  from  the  plug  it  will  be 
immediately  forced  out  of  the  vessel  and  the  liquid  will  at  once  regain  its 
original  volume.  Now,  if  a  vessel  is  constructed  having  two  columns 
communicating  at  the  bottom,  as  in  Fig.  311,  and  if  water  or  other  fluid 
is  placed  in  it,  it  will  be  found  that  a  pressure  of  one  pound  applied  at 
the  piston  in  the  tube,  B,  will  be  conmiunicated  to  every  portion  of  the 
lower  surface  of  tiie  ram,  R.  If  the  area  of  R  is  ten  times  greater  than 
that  of  B,  it  follows  that  a  pressure  of  one  hundred  j)ounds  on  A,  conveyed 
through  the  lever,  exerts  an  upward  pressure  of  one  thousand  pounds 
on  R.  By  increasing  the  area  of  the  ram  the  power  may  be  greatly 
multiplied,  so  that  pressure 
applied  by  one  man  on  the 
lever  may  be  communicated 
to  the  liquid  and  made  to 
exert  an  upward  pressure 
of  several  tons.  Fig.  312 
shows  a  pharmaceutical  press 
made  by  R.  Dudgeon,  of 
New  York,  constructed  on 
the  principle  of  hydrostatic 
pressure.  In  order  to  econo- 
mize space,  by  an  ingenious 
system  of  valves  one  of  the 
cylinders  is  contained  within 
the  other,  and  by  pumping 
the  oil  into  the  outer  vessel 
the  ram  carrying  the  platen  is 
forced  upward.  The  platen 
has  a  groove  around  its  edge 
communicating  with  a  spout 
for  carrying  off  the  expressed 
liquid.  Press-cloths  may  be 
used  to  contain  the  material 
to  be  pressed,  or  a  very  strong 
perforated  case  is  supplied. 
The  upper  plate  is  very 
strongly  secured  by  bolts 
and  nuts,  and  press-blo  ;ks 
covered  with  tinned  iron  are  employed  to  fit  into  the  perforated  case  if 
desired.  The  weight  of  one  man,  one  hundred  and  fifty  pounds, 
applied  to  the  end  of  the  lever  will  produce  an  upward  pressure 
equivalent  to  ten  tons.  Tliis  is  the  most  powerful  press  available  for 
pharmaceutical  purposes,  and,  although  expensive,  its  first  cost  will 
be  more  than  offset  by  its  durability  and  by  its  economy  of  power 
whenever  pressure  greater  than  that  afforded  by  the  smaller  presses  is 
needed. 

The  following  maxims  should  be  observed  in  operating  presses : 


Dudgeon's  press. 
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1.  All  moving  parts  of  the  press  should  be  well  lubricated  before 
attempting  expression. 

2.  Pressure  should  be  gradually  increased ;  sudden  strains  should 
always  be  avoided.  If  this  precaution  is  neglected,  either  the  press- 
cloth  or  press-bag  will  burst,  the  finer  solid  particles  will  be  forced 
through  the  meshes,  or  breakage  of  ])ress-plates  or  press  will  result. 

3.  Pressure,  to  secure  the  best  results,  should  be  unrelaxed,  but  inter- 
mittent. After  apparently  reaching  the  limit  of  compression,  the  action 
of  the  press  should  cease,  and  if  the  pressure  be  maintained  unrelaxed 
it  will  be  found  that  in  a  short  time  further  pressure  may  be  applied  and 
more  liquid  separated.  In  this  way,  l)y  alternately  exerting  pressure 
and  resting,  the  utmost  limit  of  the  power  of  the  press  may  be  gradually 
reached  without  undue  strain.  Screw  presses  have  more  ability  to  re- 
tain pressure  than  hydraulic  presses :  the  valves  of  the  latter  frequently 
leak  slightly,  and  the  pressure  has  to  be  continually  renewed. 


QUESTIONS  ON  CHAPTER  XIX. 

EXPRESSION. 

What  is  expression  ? 

How  many  mechanical  principles  are  recognized  in  the  operation  of  expres- 
sion, and  what  are  they  ? 

What  is  the  principle  of  the  spiral  twist  press? 

What  press  is  most  useful  in  pharmaceutical  operations,  where  very  great 
power  is  not  desired  ? 

How  many  forms  of  screw  presses  are  there  ? 

Describe  a  single  screw  press. 

What  is  the  best  material  for  press  cloths  ? 

What  is  the  principal  objection  to  the  screw  press  ? 

Describe  the  Enterprise  Co.'s  horizontal  screw  press? 

Describe  the  double  screw  press  as  proposed  by  Mr.  Charles  T.  George. 

What  is  the  principle  of  the  roller  press  ? 

Describe  the  we<lge  press.  ' 

What  objection  is  there  to  it? 

Describe  the  lever  press.' 

What  are  its  advantages  ? 

What  is  an  objection  to  it  ? 

What  is  the  principle  of  the  hydrostatic  or  hydraulic  press? 

What  are  its  special  advantages? 

In  operating  presses,  what  maxims  should  be  observed? 

Which  can  retain  pressure  most  eti'ectually,  screw  presses  or  hydraulic  presses, 
and  whv  ? 


CHAPTER   XX. 

PERCOLATION. 

Percolation,  or  Displacement,  is  the  process  whereby  a  powder 
contained  in  a  suitable  vessel  is  deprived  of  its  soluble  constituents  by 
the  descent  of  a  solvent  through  it.  The  importance  of  this  process 
cannot  be  overestimated,  as  the  progress  made  in  pharmacy  in  America 
during  the  last  half-century  is  largely  due  to  the  study  and  development 
of  percolation,  and  the  introduction  of  preparations  which  are  the  direct 
outgrowth  of  the  process. 

History. — The  practice  of  exhausting  wood-ashes  of  their  soluble 
constituents  by  pouring  water  upon  them  after  their  introduction  into  a 
conical-shaped  wooden  vessel  called  a  lye-hopper  is  an  ancient  one,  and 
the  process  is  still  practised  and  known  as  lixiviation.  The  first  attempt 
on  record  to  apply  the  principle  to  powdered  drugs  was  made  by  Count 
Real,  who  about  the  year  1815  invented  a  press  which  consisted  of  a 
metallic  cylinder  with  a  stop-cock  in  the  bottom  and  containing  a  perfo- 
rated diaphragm  for  supporting  the  substance,  and  with  a  tight  cover  at 
the  top,  to  which  was  attached  an  upright  tube,  ten  or  twelve  feet  high, 
having  a  funnel  soldered  to  its  upper  extremity  :  the  cylinder  was  packed 
with  the  coarsely-ground  drug,  and  water  poured  into  the  tube.  The 
pressure  of  the  column  of  water  was  so  great,  however,  that  the  princi- 
pal difficulty  in  using  the  apparatus  was  in  securing  tight  joints,  and 
in  preventing  the  incomplete  exhaustion  of  the  drug  on  account  of  the 
too  rapid  passage  of  the  water  through  it.  M.  Robiquet  subsequently 
made  some  experiments  to  determine  the  power  of  ether  as  a  solvent  in 
extracting  the  fixed  oil  from  the  bitter  almond  :  he  observed  that  ether 
poured  on  powdered  bitter  almond  displaced  the  fixed  oil  without  mixing 
materially  with  it,  and  he  published  his  observation.  It  was  reserved, 
however,  for  the  Boullay  brothers,  of  Paris,  in  1833,  to  apply  the  ideas 
of  Real  and  Robiquet  to  drugs  and  medicinal  substances  in  general,  and 
to  them  belongs  the  credit  of  first  demonstrating  th^  value  of  the  pro- 
cess of  percolation  in  its  pharmaceutical  applications.  The  researches  of 
the  Boullays  at  once  attracted  the  attention  of  American  pharmacists,  and 
the  labors  of  Duhamel,  Procter,  Grahame,  Squibb,  and  others  during  the 
last  half-century,  and  the  adoption  of  the  procx3Ss  in  the  Pharmacopoeias 
of  1840,  1850,  1860,  1870,  and  1880,  sufficiently  show  the  character  of 
the  growth  in  ftivor  of  percolation.  In  Great  Britain,  France,  and 
Germany  the  ])r()cess  is  well  known  and  is  practised  to  some  extent,  but 
maceration  still  holds  in  these  countries  the  chief  place  as  a  means  of 
extracting  the  soluble  principles  of  drugs. 
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Principle  of  Action. —  When  a  powder  placed  in  a  cylindrical  vessel 
with  a  p>orous  diaphragm  below,  is  treated  from  above  with  a  liquid  ca- 
pable of  dissolving  a  portion  of  its  substance,  that  portion  of  the  fluid  first 
in  contact,  in  passing  downward,  exercises  its  solvent  power  on  the  succes- 
sive layers  of  the  powder  until  saturated,  and  is  impelled  downward  by  the 
combined  force  of  its  own  gravity  and  that  of  the  column  of  liquid  above 
it,  minus  the  capillary  force  with  which  the  powder  tends  to  retain  it.  If 
the  quantity  of  liquid  added  is  not  more  than  enough  to  satisfy  the  cap- 
illarity of  the  powder,  no  liquid  will  pass  the  diaphragm  ;  but  the  careful 
addition  of  liquid  upon  the  top  displaces  that  absorbed  in  the  powder 
without  mixing  materially  with  it,  and  takes  its  place,  to  be  in  turn  dis- 
placed by  a  fresh  portion  of  liquid.  The  instrument  used  to  hold  the 
powder  is  cai\\e.A  a.  percolator  ;  the  liquid  poured  on  top  of  the  powder,  the 
menstruum;  the  liquid  coming  from  the  percolator  impregnated  with  the 
soluble  principles,  the  percolate.  In  order  thoroughly  to  understand  the 
process  of  percolation  as  applied  to  powdered  drugs,  it  must  be  remem- 
bered that  the  soluble  principles  of  vegetable  substances  are  in  a  hard 
and  dry  condition,  and  are  generally  contained  in  cells  which  are  more 
or  less  disintegrated  by  the  process  of  grinding :  if  the  soluble  princi- 
ples could  be  perfectly  separated  from  the  insoluble  cellular  substance 
by  any  means,  and  be  deposited  in  the  interstices  of  the  ground  parti- 
cles, percolation  would  indeed  be  a  rapid  process,  for  the  descending 
column  of  liquid  would  immediately  dissolve  the  soluble  principles, 
which  would  be  found  in  the  receiving  vessel,  while  the  insoluble  sub- 
stances would  remain  in  the  percolator,  and  the  separation  would  then  be 
easily  accomplished.  But  the  powdering  of  the  drug  very  partially  sepa- 
rates the  soluble  principles  from  the  insoluble,  and  the  finest  dust  of  the 
powder  always  contains  a  larger  proportion  of  the  soluble  principles 
than  of  the  insoluble  substance,  because  the  latter,  often  being  largely 
ligneous,  offers  the  greatest  amount  of  resistance  to  disintegration : 
hence  the  first  portion  of  the  percolate  is  always  the  most  dense,  the 
most  highly  colored,  and  contains  the  largest  proportion  of  the  soluble 
principles,  because  the  first  portion  of  menstruum,  in  its  descent  through 
the  powder,  has  the  first  opportunity  to  come  in  contact  with  the  largest 
proportion  of  the  soluble  principles,  which  are  to  be  found  in  the  finer 
dust  scattered  through  the  powder,  and  in  the  thoroughly  disintegrated 
particles,  which  offer  but  slight  resistance  to  the  passage  of  the  men- 
struum. In  every  well-conducted  experiment  in  percolation  it  will  be 
noticed  that,  as  the  operation  proceeds,  each  succeeding  portion  of  per- 
colate is  less  highly  colored  and  less  active  than  the  one  preceding  it ; 
and  in  the  case  of  drugs  containing  easily-dissolved  coloring-matter,  an 
examination  of  the  percolate  will  show  that  the  shading  is  very  marked, 
the  lowest  portion  being  very  dense  and  dark-colored,  the  upper  portion 
almost  colorless,  whilst  in  the  intermediate  liquid  the  gradations  of  the 
tint  are  clearly  perceptible. 

The  directions  of  the  United  States  Pharmacopoeia  upon  percolation 
are  as  follows : 

The  process  of  percolation,  or  displacement,  directed  in  this  Phar- 
ma<X)poeia,  consists  in  subjecting  a  substance  or  substances,  in  powder, 
contained  in  a  vessel  called  a  percolator,  to  the  solvent  action  of  succes- 
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sive  portions  of  menstruum  in  such  a  manner  that  the  liquid,  as  it 
traverses  the  powder  in  its  descent  to  the  recipient,  shall  be  charged 
with  the  soluble  portion  of  it,  and  pass  from  the  percolator  free  from  in- 
soluble matter. 

When  the  process  is  successfully  conducted,  the  first  portion  of  the 
liquid,  or  percolate,  passing  through  the  percolator  will  be  nearly  satu- 
rated with  the  soluble  constituents  of  the  substance  treated  ;  and  if  the 
quantity  of  menstruum  be  sufficient  for  its  exhaustion,  the  last  portion 
of  the  percolate  will  be  destitute  of  color,  odor,  and  taste,  other  than 
that  possessed  by  the  menstruum  itself. 

The  percolator  most  suitable  for  the  quantities  contemplated  by  this 
Pharmacopoeia  should  be  nearly  cylindrical,  or  slightly  conical,  with  a 
funnel-shaped  termination  at  the  smaller  end.  The  neck  of  this  funnel- 
end  should  be  rather  short,  and  should  gradually  and  regularly  become 
narrower  toward  the  orifice,  so  that  a  perforated  cork,  bearing  a  short 
glass  tube,  may  be  tightly  wedged  into  it  from  within  until  the  end  of 
the  cork  is  flush  with  its  outer  edge.  The  glass  tube,  which  must  not 
protrude  above  the  inner  surface  of  the  cork,  should  extend  from  one 
and  one-eighth  to  one  and  one-half  inch  (3  to  4  centimeters)  beyond  the 
outer  surface  of  the  cork,  and  should  be  provided  with  a  closely  fitting 
rubber  tube,  at  least  one-fourth  longer  than  the  percolator  itself,  and 
ending  in  another  short  glass  tube,  whereby  the  rubber  tube  may  be  so 
suspended  that  its  orifice  shall  be  above  the  surface  of  the  menstruum. 

The  shape  of  a  percolator  should  be  adapted  to  the  nature  of  the 
drug  to  be  operated  upon.  For  drugs  which  are  apt  to  swell,  particu- 
larly when  a  feebly  alcoholic  or  an  aqueous  menstruum  is  employed,  a 
conical  percolator  is  preferable.  A  cylindrical  or  only  slightly  taper- 
ing percolator  may  be  used  for  drugs  which  are  not  liable  to  swell, 
and  when  the  menstruum  is  strongly  alcoholic,  or  when  ether  or  some 
other  volatile  liquid  is  used  for  extraction.  The  size  of  the  percolator 
selected  should  be  in  proportion  to  the  quantity  of  drug  extracted. 
When  properly  packed  in  the  percolator,  the  drug  should  not  occupy 
more  than  two-thirds  of  its  height.  The  percolator  is  best  constructed 
of  glass  or  stoneware,  and  is  prepared  for  percolation  by  gently  press- 
ing a  small  tuft  of  cotton  into  the  space  of  the  neck  above  the  cork, 
a  small  layer  of  clean  and  dry  sand  being  then  poured  upon  the  sur- 
face of  the  cotton  to  hold  it  in  place. 

The  powdered  substance  to  be  percolated  (which  must  be  uniformly 
of  the  fineness  directed  in  the  fornmla,  and  should  be  perfectly  air-dry 
before  it  is  weighed)  is  put  into  a  basin,  the  specified  quantity  of  men- 
struum is  poured  on,  and  it  is  thoroughly  stirred  with  a  s})atula,  or  other 
suitable  instrument,  until  it  appears  uniformly  moistened.  The  moist 
powder  is  then  passed  through  a  coanse  sieve — No.  40  ]iowders,  and  those 
which  are  finer,  requiring  a  No.  20  sieve,  whilst  No.  30  powders  require 
a  No.  15  sieve  for  this  purjwse.  Powders  of  a  less  degree  of  fineness 
usually  do  not  require  this  additional  treatment  after  the  moistening. 
The  moist  powder  is  now  transferred  to  a  sheet  of  thick  paper,  and  the 
whole  quantity  poured  from  it  into  the  percolator.  It  is  then  shaken 
down  lightly  and  allowed  to  remain  in  that  condition  for  a  period  vary- 
ing from  fifteen  minutes  to  several  hours,  unless  otherwise  directed; 
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Fig.  313. 


Fig.  313a. 


after  which  the  powder  is  pressed,  by  the  aid  of  a  plunger  of  suitable 
dimensions,  more  or  less  firmly,  in  proportion  to  the  character  of  the 
powdered  substance  and  the  alcoholic  strength  of  the  menstruum ; 
strongly  alcoholic  menstrua,  as  a  rule,  permitting  firmer  packing  of  the 
powder  than  the  weaker.  The  percolator  is  now  placed  in  position  for 
percolation,  and,  the  rubber  tube  having  been  fastened  at  a  suitable 
height,  the  surface  of  the  powder  is  covered  by  an  accurately  fitting  disk 
of  filtering-paper,  or  other  suitable  material,  and  a  sufficient  quantity 
of  the  menstruum  poured  on  through  a  funnel  reaching  nearly  to  the 
surface  of  the  paper.  If  these  conditions  are  accurately  observed,  the 
menstruum  will  penetrate  the  powder  equally  until  it  has  passed  into 

the  rubber  tube  and  has  reached,  in  this, 
the  height  corresponding  to  its  level 
in  the  percolator,  which  is  now  closely 
covered  to  prevent  evaporation,  and  the 
apparatus  allowed  to  stand  at  rest  for 
the  time  specified  in  the  formula. 

To  begin  percolation,  the  rubber 
tube  is  lowered  and  its  glass  end  intro- 
duced into  the  neck 
of  a  bottle  previ- 
ously marked  for 
the  quantity  of  liq- 
uid to  be  percolated, 
if  the  percolate  is  to 
be  measured,  or  of  a 
tared  bottle,  if  the 
percolate  is  to  be 
weighed ;  and  by 
raising  or  lowering 
this  recipient,  the 
rapidity  of  percola- 
tion may  be  in- 
creased or  lessened 
as  may  be  desirable, 
observing,  however, 
that  the  rate  of  per- 
colation, unless  the  quantity  of  material  taken  in  operation  is  largely 
in  excess  of  the  pharmacopoeial  quantities,  shall  not  exceed  the  limit  of 
ten  to  thirty  drops  in  a  minute.  A  layer  of  menstruum  must  constantly 
be  maintained  above  the  powder,  so  as  to  prevent  the  access  of  air  to  its 
interstices,  until  all  has  been  added,  or  the  requisite  quantity  of  perco- 
late has  been  obtained.  This  is  conveniently  accomplished,  if  the  space 
above  the  powder  will  admit  of  it,  by  inverting  a  bottle  containing  the 
entire  quantity  of  menstruum  over  the  percolator  in  such  a  manner  that 
its  mouth  may  dij)  beneath  the  surface  of  the  liquid,  the  bottle  being  of 
Buch  shape  that  its  shoulder  will  serve  as  a  cover  for  the  percolator. 

Fig.  313a  illu.strates  an  official  percolation  (U.  S.  1880),  the  shape 
of  the  })('rc(jlator  and  the  arrangement  of  the  exit-tubes  being  strictly 
accordiu<>:  to  the  directions. 


Official  percolation. 


PERCOLATION. 


267 


Plain  percolator. 


Conical  percolator. 


Shape  of  the  Percolator. — lu  the  U.  S.  Pharm.  1880  the  shape  and 
size  of  the  cylindrical  percolator  preferred  for  pharmacopoeial  operations 
were  definitely  fixed  (see  Fig.  313).  There  can  be  no  question  that  the 
glass  cylindrical  percolators  (see  Fig.  314)  commonly  furnished  by  the 

manufacturers  are  proportionally  too  broad 
^lo.  314.  for  use  in  percolating  drugs  for  fluid  extracts 

Fig.  315.    -^yhere  the  quantity  of  drug  is  large  in  pro- 
portion to  the  quantity 
Fig.  316.  of  menstruum  ;  but  for 

ordinary  tinctures,  where 
the  conditions  are  re- 
versed, they  answer  ad- 
mirably. The  inference 
then  is  obvious,  the  phar- 
macist should  have  per- 
colators not  only  of  dif- 
ferent sizes,  but  also  of 
different  shapes.  Fig. 
315  shows  the  narrow 
percolator  recommended 
by  Prof.  Oldberg.  It  is 
narrower  than  the  cylin- 
drical percolator  directed  by  the  U.S.  Pharm.  1880.  The  studies  on 
percolation  during  the  last  half-century  have  been  directed  towards  sim- 
plifying the  process,  and  the  elaborate  apparatus  of  Count  Real  and 
others  has  been  replaced  by  the  ordinary  percolator  and  funnel.  The 
conical  percolator  of  the  Pharmacopoeia  is  understood  to  be  a  glass 
funnel  (see  Fig.  316). 

Judgment  is  required  in  selecting  a  percolator  for  an  operation.  In 
making  a  fluid  extract  a  comparatively  narrow  percolator  should  be 
chosen,  because  it  is  desirable  that  tlie  menstruum  should  traverse  a 
higher  column  of  powder,  for  every  drop  of  the  menstruum  must  be 
economically  applied.  The  rate  of  flow  of  the  percolator  is  thereby 
proportionally  diminished,  the  percolate  becomes  saturated  more  ra]>- 
idly,  and  thus  the  operation  is  more  easily  controlled,  provided  tlie  limit 
has  not  been  exceeded.  The  character  of  the  drug  influences  the  limit. 
For  instance,  one  which  contains  a  large  quantity  of  soluble  matter,  like 
kino,  could  not  be  successfully  percolated  in  a  narrow  percolator,  because 
the  percolate  would  soon  become  so  dense  that  it  would  cease  to  de- 
scend. In  making  tinctures  and  weaker  preparations,  a  wider  perco- 
lator is  to  be  preferred,  because  the  quantity  of  menstruum  is  greatly  in 
excess  of  the  quantity  necessary  to  exhaust  the  drug,  and  more  rapid 
action  is  desirable.  Figs.  317,  318,  and  319  show  three  percolators  of 
the  same  height,  but  of  very  different  shapes.  Exactly  the  same  weight 
of  powder  is  represented  in  each.  The  great  difference  in  the  height 
of  the  columns  of  powder  will  be  readily  noticed,  and  illustrates  the 
necessity  for  judgment  in  selecting  percolators.  If  a  fluid  extract  from 
the  drug  is  to  be  made,  the  tall  percolator,  Fig.  317,  should  be  chosen  ; 
if  a  strong  tincture,  Fig.  318  indicates  the  sha])e ;  whilst  for  a  weak 
tincture,  the  funnel  shown  in  Fig.  319  would  be  preferred;  it  being 
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understood  that  in  each  case  the  drug  chosen  is  not  an  exceptionally 
difficult  one  to  percolate. 

The  Degree  of  Comminution  proper  for  each  Substance  must 
depend  upon  the  physical  structure  of  the  drug,  the  ease  with  which 
the  menstruum  dissolves  the  active  or  desirable  constituents,  the  length 


Fig.  317. 


Fig.  318. 


Fig.  319. 


Narrow  percolator, 
16  oz.  powder. 


Ordinary  percolator, 
IG  oz.  powder. 


Conical  percolator,  16  oz.  powder. 


of  time  required  to  exhaust  the  powder,  and  the  relative  proportion 
of  menstruum  to  drug.  Nux  vomica  and  ignatia  are  drugs  having  a 
tough,  horny  structure,  in  which  the  soluble  constituents  are  embedded. 
If  these  drugs  are  to  be  quickly  exhausted  of  their  soluble  principles, 
they  must  be  in  fine  powder.  On  the  other  hand,  gentian  and  rhubarb 
are  drugs  which  part  easily  with  their  active  constituents,  because  their 
structure  is  loose  and  quickly  penetrated  by  the  menstruum  :  there- 
fore these  may  be  readily  exhausted  when  in  coarse  powder.  The  rela- 
ti  ^'^e  proportion  of  menstruum  to  drug  also  has  a  bearing  in  determining 
tie  fineness  of  the  powder,  for  it  is  clear  that  if  a  fluid  extract  is  to  be 
made  in  which  one  hundred  volumes  shall  represent  one  hundred  parts 
by  weight  of  the  drug,  the  powder  should  be  a  finer  one  than  would 
be  required  for  a  tincture  where  one  hundred  volumes  are  used  to 
exhaust  ten  parts  by  weight  of  the  drug.  In  all  cases,  whether  coarse 
or  fine  powder  is  directed,  the  powder  should  be  uniformly  divided  ;  and 
where  the  degree  of  fineness  is  specified,  but  a  small  proportion  of  the 
powder  should  be  capable  of  passing  through  a  sieve  of  the  next  higher 
grade  of  fineness,  and  this  small  proportion  should  be  thoroughly  dis- 
tributed through  the  })owder.  The  object  of  this  is  to  permit  the  uni- 
form descxint  of  the  liquid,  for  fine  particles  offer  more  resistance  to  the 
passage  of  the  menstruum  than  coarse  ones ;  and  if  the  powder  is  not 
uniform,  and  the  finer  particles  are  deposited  upon  one  side  of  the  per- 
colator, imperfect  exhaustion  may  occur,  through  the  passage  of  the 
greater  portion  of  the  menstruum  upon  the  side  of  least  resistance, — 
i.e.,  through  the  coarser  particles.  After  the  powdered  drug  is  moist- 
ened, it  should  be  passed  through  a  riddle  or  coarse  sieve  several  times, 
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to  render  it  uniform.  The  little  sifter  shown  in  Fig.  218  has  been 
found  very  efficient  for  this  purpose. 

Moistening  of  the  Powder. — The  general  rule  in  percolation  is  to 
moisten  the  powder,  and  there  are  very  few  instances  in  the  official 
processes  where  it  is  not  directed.  The  object  of  moistening  the  powder 
is  very  apparent.  If  a  perfectly  dry  sponge  is  held  in  the  hand  and  a 
gentle  stream  of  water  poured  upon  it,  it  will  be  noticed  that  very  little 
water  is  absorbed  by  it ;  but  if  the  sponge  is  thoroughly  soaked,  and 
all  the  water  squeezed  out  that  possibly  can  be,  it  will  be  found  that 
it  will  greedily  absorb  w^ater.  Most  drugs  are  vegetable  substances 
which  in  their  natural  state  were  moist.  The  process  of  desiccation  has 
hardened  and  dried  the  tissues,  so  that,  like  the  sponge,  they  do  not  ab- 
sorb moisture  quickly,  and  when  compressed,  as  they  are  Mdien  packed  in 
a  percolator,  the  resistance  is  still  greater.  If  a  dry  powder,  like  ground 
orange-peel,  is  tightly  packed  in  a  glass  percolator  and  water  poured 
upon  it,  it  will  be  noticed  that  the  water  will  penetrate  the  powder  but 
a  short  distance.  Its  further  passage  is  prevented  by  the  particles  which 
are  immediately  in  contact  with  the  water,  which  have  become  swollen 
to  such  a  degree  that  they  press  tightly  against  the  sides  of  the  perc(/- 
lator,  and  thus  entirely  overcome  the  gravitating  force  and  penetrating 
power  of  the  water.  If,  on  the  other  hand,  the  powdered  orange-peel 
is  moistened  with  sufioient  water  to  satisfi/  its  tendency  to  swell,  before  it 
is. packed  in  the  percolator,  the  addition  of  water  is  followed  by  its  slow 
percolation  through  the  mass  without  stoppage,  and  the  utility  of  moist- 
ening the  powder  is  thus  proved. 

The  special  cases  in  which  the  powder  should  not  be  moistened  are 
those  in  which  the  addition  of  menstruum  would  produce  adhesiveness 
and  cause  the  powder  to  form  lumps  that  could  not  be  easily  penetrated, 
those  in  which  the  moistened  powder  would  offer  too  little  resistance 
to  the  passage  of  the  menstruum,  and  those  in  which  the  menstruum 
is  too  volatile  or  too  inflammable  to  render  moistening  desirable  or  safe. 
An  instance  of  the  first  case  is  found  in  the  so-called  cold  perco- 
lation of  sugar  in  making  syrups ;  instances  of  the  second  and  third 
cases,  in  the  preparation  of  the  oleoresins  where  ether  is  used  as  the 
menstruum. 

Packing  the  Powder. — The  official  directions  with  regard  to  this 
important  part  of  the  process  of  percolation  vary  continually.  Where 
the  degree  of  pressure  is  innuaterial,  no  special  directions  are  given. 
Where  there  is  a  likelihood  of  too  much  pressure  being  exei-tcd,  so  that 
percolation  would  cease  before  it  should,  the  directions  are,  "  pack  it 
moderately ;"  on  the  other  hand,  if  there  is  danger  of  the  operator 
allowing  tiie  menstruum  to  pass  through  too  rapidly,  so  that  the  drug 
would  not  be  exhausted  of  its  activity,  the  directions  are,  "  pack  it 
firmly."  The  proper  degree  of  pressure  can  be  judged  only  from  the 
character  of  the  drug  and  the  nature  of  the  menstruum.  If  a  porous, 
spongy  drug  is  to  be  percolated  with  a  menstruum  largely  aqueous,  it 
must  be  moderately  packed  ;  but  if  the  menstruum  is  alcoholic,  it  must 
be  firmly  packed.  Before  beginning  to  pack  the  powder,  the  throat  of 
the  funnel  or  of  the  percolator  must  be  obstructed  by  a  loose  plug  of 
absorbent  cotton  or  a  deeply-notched  cork  (see  Fig.  320),  or  by  some 
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Fia.  322. 


Tig.  3-20 


Notched  cork. 


Scored  paper. 


other  method.  The  manner  of  inserting  this  obstruction  is  not  very 
material.  Tlie  cotton,  however,  should  be  dry  and  loosely  inserted,  and 
the  cork  eitlier  dry  or  moistened  with  the  menstruum,  care  being  taken 
not  to  moisten  the  cotton  or  cork  with  water  unless  the 
menstruum  is  aqueous,  because  if  the  drug  to  be  percolated 
is  resinous,  the  first  portions  of  percolate  which  come 
through  will  be  precipitated  by  the  water  in  the  cotton  or 
on  the  cork.  Instances  have  occurred  where  the  percola- 
tion has  been  stopped  from  this  cause.  The  direction  of 
the  Pharmacopoeia  to  pour  a  small  layer  of  sand  upon  the 
top  of  the  cotton,  to  keep  it  in  place,  is,  in  our  opinion, 
unnecessary.  Where  the  notched  cork  is  used,  it  is  well 
to  place  over  the  top  of  the  cork,  when  it  is  in  place,  a 
small  circle  of  scored  filtering-paper  (see  Fig.  321).  This 
is  slightly  larger  in  diameter  than  the  cork,  and  the  edges 
are  therefore  reflected  up 
the  sides.  A  small  quantity 
of  the  moistened  powder 
will  keep  the  cotton  or  the 
filtering-paper  and  cork  in 
place  just  as  well  as  the 
sand. 

The  moistened  powder 
should  be  carefully  de- 
posited in  the  percolator  in  layers,  each  succeeding  layer  being  packed 
according  to  the  directions,  "  moderately"  or  "  firmly,"  as  the  case  may 
be,  care  being  taken  to  use  the  same  degree  of  pressure  with  each  layer. 

Fig.  322  shows  a  convenient  utensil 
for  packing  a  percolator.  It  should 
be  made  of  hard  wood,  preferably 
lignum-vitffi.  The  skill  used  in  this 
part  of  the  process  will  be  proved  by 
the  manner  in  which  the  menstruum 
permeates  the  moistened  powder.  If 
the  descent  is  regular  and  uniform,  it 
is  shown  in  a  glass  percolator  by  the 
line  marking  the  descent  of  the  men- 
struum being  perfectly  horizontal.  If 
the  line  is  irregular,  it  is  easy  to  point 
out  just  where  the  pressure  was  in- 
sufficient or  too  great.  Fig.  323  shows 
loose  and  irregular  packing,  too  much 
pressure  being  made  on  the  right  side, 
the  menstruum  descending  upon  the 
left  side  unequally  and  escaping  un- 
saturated. Fig.  324  illustrates  a  perco- 
lator which  has  been  properly  packed, 
the  liquid  descending  unifi>rmly. 
Adding  the  Menstruum. — When  the  last  portion  of  moistened 
powder   is    introduced  into  the  percolator,  a  sheet  of  filtering-paper, 
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Imperfect  packing. 


Propor  packing. 


PERCOLA  TIOX. 


271 


Fig.  325. 


Percolating  weight. 


gcored  at  the  edges  and  sliglitly  larger  in  diameter  than  the  surface  of 
the  powder,  should  be  laid  upon  it,  for  the  purpose  of  causing  the  even 
distribution  of  the  menstruum.  A  weight  of  some  kind  is  usually 
placed  upon  the  paper,  to  keep  it  from  floating  out  of  place.  Clean 
pebbles,  a  bottle-stopj^er,  or  a  glass  funnel  may  be  used,  but  in  Fig.  325 
is  shown  a  glass  tripod  percolating  weight,  which  has  been  made  for  this 
purpose  by  Whitall,  Tatum  &  Co. 
It  is  easily  cleaned,  is  not  readily 
broken,  and  does  not  take  up  much 
room,  \yhere  the  percolator  is  large 
enough  to  hold  the  whole  of  the 
menstruum,  it  may  be  at  once  added 
carefully.  When  this  is  not  the  case, 
and  the  menstruum  must  be  added 
in  divided  portions,  care  must  be 
observed  to  follow  with  the  suc- 
ceeding portion  before  the  first  has 
entirely  disappeared,  or  otherwise 
fissures  may  appear  in  the  powder, 
and  the  menstruum  will  of  course 
then  seek  the  outlet  offering  the  least  obstruction,  and  will  leak  through 
the  fissures  instead  of  percolating  through  the  powder.  This  is  more 
apt  to  occur  in  percolating  very  fine  powders  than  in  percolating  coarse 
ones,  although  liable  to  take  place  in  either.  Where  a  large  quantity 
of  men.struum  is  required,  a  contrivance  for  continually  supplying  the 
menstruum  should  be  used,  in  the  form  of  an  inverted  bottle  or  flask 
(see  Fig.  329),  or  any  of  the  methods  for  continuous  filtration  (see 
Figs.  228  and  229)  may  be  employed. 

Previous  Maceration  is  recommended  when  the  structure  of  the 
powder  is  tough,  when  the  soluble  principles  are  not  easily  extracted  by 
the  men.struum,  or  when  a  comparatively  large  quantity  of  powder  is  to 
be  exhausted  by  a  small  quantity  of  menstruum.  It  is  obvious  that 
maceration  is  going  on  constantly  whilst  the  menstruum  is  traversing  the 
powder  during  its  gradual  descent,  and  when 
the  amount  of  menstruum  is  more  than  suf- 
ficient to  exhaust  the  drug,  previous  macera- 
tion is  merely  a  waste  of  time.  Nevertheless, 
the  framers  of  the  Pharmacopoeia,  in  order 
to  prevent  the  possibility  of  an  unskilful  or 
ignorant  operator's  failing  to  exhaast  a  drug 
with  the  quantity  of  menstruum  directed,  have  adopted  in  most  cases 
the  precaution  of  ordering  previous  maceration  for  a  shoit  time.  This 
is  best  performed  by  moistening  the  drug,  introducing  it  loosely  into 
the  percolator,  and  covering  it  closely  to  prevent  loss  by  evaporation. 
This  course  has  the  additional  advantage  of  allowing  the  drug  to  swell 
at  the  same  time.  A  cover  made  of  sheet-rubber  (see  Fig.  32G),  with 
a  circular  opening,  is  very  useful  in  this  connection.  No  attempt 
should  ever  be  made  to  produce  fluid  extracts  on  the  small  scale  with- 
out previous  maceration. 

Finishing    the    Process. — The   official    directions   are    frequently 
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Sheet-rubber  cover. 
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definite  in  fixing  the  quantity  of  percolate  to  be  received  from  a  given 
quantity  of  powder,  but  the  oft-repeated  direction  to  "  add  the  men- 
struum until  the  substance  is  exhausted"  at  once  raises  the  question, 
When  is  a  drug  exhausted  of  its  activity  ?  This  question  can  be  prop- 
erly answered  only  by  knowing  beforehand  what  the  active  principles  of 
the  drug  are.  A  few  examples  will  sufficiently  illustrate  this.  The 
activity  of  nux  vomica,  opium,  and  cinchona  resides  in  the  bitter  alka- 
loids :  hence  the  absence  of  bitterness  in  the  percolate  in  such  cases  in- 
dicates exhaustion.  Cochineal  and  saffron  are  valued  in  pharmacy 
for  nothing  but  the  coloring-matter  contained  in  them  :  hence  the  ab- 
sence of  color  in  the  percolate  indicates  exhaustion.  Catechu,  galls, 
kino,  krameria,  etc.,  contain  tannin,  and  this  is  the  only  valuable  prin- 
ciple :  the  absence  of  astringency  in  the  percolate  in  these  cases,  therefore, 
indicates  exhaustion.  The  exhaustion  of  resinous  drugs  may  be  known 
by  the  absence  of  precipitation  when  the  percolate  is  dropped  into  water. 
Where  two  or  more  active  principles  exist  in  a  drug,  the  latter  is  not 
exhausted  until  the  percolate  is  free  from  all  of  them.  The  intelligent 
practice  of  the  process  of  percolation,  therefore,  requires  an  accurate  knowl- 
edge of  the  constituents  and  physical  jyroperties  of  medicinal  substances. 

Choice  of  Menstrua. — Much  labor  has  been  bestowed  by  investiga- 
tors in  ascertaining  the  exact  proportions  of  the  usual  solvents — water, 
alcohol,  glycerin,  etc. — that  are  best  adapted  for  depriving  drugs  of  such 
of  their  soluble  principles  as  are  desirable,  and  at  the  same  time  leaving 
untouched  in  the  residue  those  principles  which  are  either  inert  or 
objectionable.  The  special  menstruum  which  is  exactly  adapted  to  the 
peculiar  characteristics  of  the  drug,  and  which  will  cause  the  retention 
of  the  soluble  principles  in  a  permanent  form  under  the  varying  con- 
ditions of  climate,  and  at  the  same  time  permit  exposure  to  light,  heat, 
and  air  without  injury,  can  be  determined  only  by  experiment  and 
experience.  When  new  galenical  preparations  are  proposed,  the  men- 
struum selected  must  therefore  be  merely  tentative,  and  general  principles 
must  guide,  until  positive  knowledge  is  secured.  Alcohol  Mould  be 
indicated  for  active  resinous  drugs,  diluted  alcohol  for  simple  bitter 
tonics,  cathartics,  etc.,  and  diluted  alcohol  with  glycerin  for  astringent 
drugs,  etc.  The  selection  of  proper  menstrua  will  be  noticed,  as  occasion 
demands,  in  the  chapters  upon  infusions,  tinctures,  extracts,  fluid 
extracts,  etc. 

Absorbed  Menstruum. — The  amount  of  menstruum  which  a  powder 
will  absorb  and  retain  after  percolation  ceases  can  never  be  accurately 
predetermined.  If  it  is  important  to  know  beforehand  the  percentage 
of  menstruum  capable  of  being  absorbed,  a  practical  trial  should  be  made 
upon  the  small  scale,  using  the  same  powder  and  menstruum. 

Substances  possess  very  different  capacities  for  retaining  menstruum  : 
those  having  a  light,  spongy  structure  hold  more  than  hard  ligneous 
drugs,  and  even  the  same  drug  will  often  vary  in  its  capacity  in  this  re- 
spect, Avhilst  the  amount  of  moisture  present  in  the  drug  before  it  is  per- 
colated is  never  a  constant  quantity,  varying  sometimes  as  much  as  eight 
to  twenty  per  cent.  The  advantages  of  percolation  over  maceration  are 
very  apparent  in  respect  to  the  character  of  the  liquid  left  in  the  residue : 
in  maceration  the  liquid  left  in  the  residue  is  finished  tincture ;  in  per- 
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eolation  it  is  merely  menstruum,  the  active  portions  of  the  drug  having 
been  dissolved  in  the  preceding  percolate.  In  large  operations,  from  an 
economical  point  of  view,  it  is  desirable  to  recover  absorbed  menstrua 
when  the  residues  contain  sufficient  alcohol  to  make  it  worth  the  neces- 
sary time  and  labor.  Distillation  is  then  resorted  to,  or  the  residue  is 
treated  with  w^eak  alcohol  and  subsequently  with  water.  Where  water 
causes  swelling  of  the  substance  and  a  stoppage  of  the  percolation,  the 
residue  may  be  mixed  with  clean  sawdust,  rice  chaff,  or  other  inert  dry 
substance,  and  then  percolated  with  water.  Recovered  distilled  alcohol 
may  be  purified  by  treating  it  with  potassium  permanganate ;  twelve 
grains  dissolved  in  a  gallon  of  the  percolate,  and  allowed  to  stand  a  few 
days,  are  usually  sufficient :  the  j)urified  alcohol  may  be  decanted  or 
filtered.  Care  must  always  be  taken  not  to  use  unpurified  recovered 
alcohol  which  is  odorous  on  account  of  containing  volatile  oil  obtained 
from  a  drug,  or  which  may  be  otherwise  impure. 

Controlling  the  Flow  of  the  Percolate. — The  necessity  for  some 
method  of  controlling  the  flow  of  the  percolate  is  apparent.  In  simple 
percolation  this  is  effected  by  the  degree  of  pressure  used  in  packing 
the  moistened  drug,  as  has  been  previously  explained.  Judgment  and 
experience  are  absolutely  necessary  to  guide  the  operator.  Various 
mechanical  expedients  have  been  used  to  accomplish  the  same  purpose. 
In  official  percolation  (see  Fig.  313)  the  flow  of  the  percolate  is  regU' 
lated  by  increasing  or  decreasing  the  difference  in  height  between  the  end 
of  the  rubber  delivery-tube  and  the  height  of  the  liquid  in  the  percolator. 
In  metallic  percolators  stop-cocks  have  been  employed,  but,  owing  to  the 
difficulty  of  thoroughly  cleaning  them,  their  use  has  been  almost  en- 
tirely abandoned.  In  the  following  descriptions  of  special  percolators 
it  will  be  observed  that  the  control  of  the  flow  of  the  percolate  is  one 
of  the  principal  objects  sought. 

SPECIAL   PEKCOLATORS. 

Stoppered  Percolator. — Many  modifications  in  the  ordinary  cylin- 
drical or  conical  percolator  have  been  suggested  from  time  to  time  to  suit 
special  requirements.  In  Fig.  327  is  shown  a  glass  percolator  proposed 
by  Dursse,  the  special  merit  of  which  lies  in  the  manner  in  which  evapo- 
ration is  prevented.  This  is  effected  by  means  of  the  ground-glass  cover : 
the  upper  part  of  the  percolator,  R,  is  strengthened  by  a  deep  band ;  the 
glass  cover,  C,  is  carefully  ground  so  as  accurately  to  fit  the  percolator 
and  make  a  nearly  tight  joint,  which  can  be  improved  by  moistening  the 
edge  with  glycerin.  If  the  percolate  should  flow  too  freely,  it  can  gen- 
erally be  checked  by  screwing  in  the  cover  of  the  percolator ;  should  it 
flow  too  slowly,  a  small  piece  of  twine  inserted  between  the  cover  and 
the  side  will  permit  the  necessary  pressure  of  the  atmosphere.  The 
graceful  outlines  of  this  percolator,  and  the  evident  care  used  in  its 
manufacture,  may  be  mentioned  as  points  in  its  favor. 

Well-tube  Percolator. — An  excellent  method  of  percolation  w^hich 
has  been  used  by  Dr.  E.  R.  Squibb  for  a  number  of  years,  and  is  still 
employed,  is  shown  in  Fig.  328.  It  is  based  upon  the  principle  of 
drawing  water  from  a  well  automatically  as  fast  as  it  accumulates.    Thia 
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Fig.  327. 


is  effected  by  the  use  of  a  well-tube  placed  in  the  centre  of  an  ordinary 
jar  or  pot  and  held  in  its  place  by  the  powdered  drug  which  is  packed 
around  it.  The  menstruum  is  poured  upon  the  drug,  and,  after  perco- 
lating through,  collects  in  the  well-tube,  from  which 
it  is  drawn  off  by  an  ingeniously -constructed  syphon. 
The  practical  value  of  this  method  warrants  a  detailed 
description.  It  may  be  used  for  either  large  or  small 
operations. 

The  percolator  is  a  stone- ware  pot  of  about  two  gal- 
lons' capacity,  capable  of  holding  six  pounds  of  most 
drugs,  and  mounted  on  a  suitable  stand.  A  disk  of 
blanket,  6,  is  cut  of  such  a  size  and  shape  as  to  lie  flat 
upon  the  bottom  and  cover  it  entirely.  Another  disk, 
c,  of  the  same  material,  but  a  little  larger,  is  made 
with  a  crucial  incision  (  X)  in  the  centre,  so  that  it  may 
be  stretched  over  the  end  of  the  well-tube,  e.  This  is  a 
piece  of  glass  tube  about  twelve  inches  long,  having 
an  internal  diameter  of  half  an  inch,  and  irregularly 
notched  or  gnawed  off  obliquely  at  the  lower  end. 
One  end  of  this  well-tube  is  pushed  through  the 
crucial  cut  in  the  centre  of  the  upper  disk  of  blanket, 
and  this  blanket  is  pushed  to  Uie  other  end  of  the 
tube,  so  that  the  corners  made  by  the  crucial  cut  are 
reflected  up  against  the  outside  of  the  tube.  These 
corners  are  then  tied  firmly  to  the  tube  by  passing 
twine  around  them,  or  are  secured  by  a  stout  rubber 
band,  g,  made  of  a  section  of  rubber  tubing  of  proper 
size.  A  disk  of  filtering-paper,  d,  larger  than  the  upper  blanket,  c, 
with  a  crucial  cut  in  the  centre,  and  scored  round  the  edge  so  as  to  lie 
flat  against  the  sides  of  the  percolator  where  reflected  up  against  them, 
is  pushed  down  upon  the  upper  blanket,  the  well-tube  passing  through 
the  cut  in  the  centre.  If  now  a  cork  be  temporarily  stuck  into  the 
well-tube  to  keep  out  the  moistened  powder,  the  percolator  is  ready 
to  receive  its  charge,  which  is  packed  around  the  well-tube  and  upon 
the  disks  of  paper  and  blanket  so  as  to  occupy  the  main  body  of  the 
percolator,  /i,  up  to  about  the  position  of  i.  When  the  charge,  having 
been  properly  moistened,  rubbed,  and  sifted,  so  as  to  be  entirely  uniform 
and  free  from  wet  lumps,  is  packed  around  the  well-tube  loosely  or 
firmly  according  to  the  nature  of  the  substance  and  the  menstruum,  its 
surface  is  covered  by  a  disk  of  muslin  or  paper,  i,  cut  so  as  to  lie  flat 
and  smoothly  upon  the  surface.  The  object  of  this  is  to  distribute  the 
menstruum  as  it  is  poured  on,  and  to  prevent  the  stream  from  breaking 
up  and  deranging  the  surface.  Should  this  paper  disk  show  a  tendency 
to  float  in  the  stratum  of  menstruum,  it  may  be  held  down  by  a  few 
fragments  of  glass.  The  percolator  is  then  ready  to  receive  the  men- 
struum or  weak  percolate,  and  a  stratum  of  the  liquid  should  be  care- 
fully kept  covering  the  entire  surface  until  the  whole  mass  of  the 
substance  to  be  percolated  is  saturated.  The  cork  is  to  be  taken 
from  the  well-tube  before  the  liquid  is  poured  on,  and  then  the  liquid 
will  flow  down  into  the  substance  like  a  piston,  pushing  the  interstitial 
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air  before  it,  the  air  passing  out  through  the  blankets  and  the  well- 
tube  ;  finally  the  liquid  will  rise  in  the  well-tube  until  its  surface  is  within 
an  inch  or  so  of  the  surface  of  the  liquid  outside. 

The  whole  substance  is  now  in  a  perfect  condition  for  maceration,  and 
the  surface  should  be  left  covered  with  the  licjuid  to  the  depth  of  at  least 
half  an  inch.  A  short  section  of  rather  thick  rubber  tubing,  o,  should 
be  stretched  over  the  upper  end  of  the  well-tube,  and  slipped  down 
60  as  to  support  the  centre  of  the  cover.     A  tightly-fitting  cover,  j,  made 


Fig.  328. 


Well-tube  percolator  (Squibb). 

of  sheet-rubber  a  quarter  of  an  inch  thick,  with  a  hole  in  the  centre  for 
the  well-tube,  is  then  put  on.  The  syphon,/,  is  made  of  glass  tubing 
of  about  an  eighth  of  an  inch  bore,  bent  twice  at  right  angles,  the  two 
legs  being  each  about  twelve  inches  long.  The  outer  leg  is  a  little 
longer  than  the  inner  one,  and  turned  up  upon  itself  for  about  three- 
quarters  of  an  inch,  as  shown  in  Fig.  328.  The  legs  should  have  only 
such  a  difference  in  length  that  the  inner  one  will  reach  the  bottom 
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of  the  well-tube  when  required,  and  when  measured  upon  the  outer  one 
will  reach  to  about  midway  of  its  turned-up  end. 

This  construction  prevents  the  syphon  from  emptying  itself  at  any 
time,  for  when  the  liquid  is  drawn  over  by  tlie  syphon  until  the  surface 
of  liquid  in  the  well-tube  falls  to  a  level  with  the  end  of  the  turned-up 
portion,  as  shown  by  the  lines  in  Fig.  328,  the  columns  of  liquid  in  the 
syphon  will  be  of  equal  length  and  will  counterbalance  each  other, 
and  the  flow  will  cease  without  emptying  the  syphon.  But  as  soon 
as  the  level  of  the  liquid  in  the  well  is  raised  by  fresh  additions  of 
menstruum  on  the  substance,  the  flow  will  recommence  at  a  rate  propor- 
tionate to  the  difference  of  levels,  and  may  be  readjusted  to  the  required 
rate  by  slipping  the  syphon  up  or  down  in  the  cork,  k,  in  the  upper  end 
of  the  well-tube.  This  cork  should  be  bored  to  fit  the  syphon  so  tightly 
as  to  hold  it  in  any  position,  and  should  have  a  groove  filed  longi- 
tudinally on  its  outer  side,  to  allow  free  exit  of  air. 
.  If  it  is  desirable  at  any  stage  in  the  percolation  to  stop  the  process, 
the  syphon  may  be  gently  lifted  until  the  leg  in  the  well-tube  is  above 
the  level  of  the  percolate  there,  when  the  flow  will  cease.  It  may  be 
started  by  simply  pushing  the  leg  down  into  the  tube  again  :  this  is  a 
practical  convenience  which  is  greatly  appreciated.  If  the  syphon  should 
accidentally  empty  itself,  the  flow  is  easily  started  by  attaching  a  short 
rubber  tube  to  the  curved  end  and  applying  suction. 

Double-tube  Percolator. — This  differs  from  the  well-tube  perco- 
lator just  described  in  the  use  of  an  ordinary  percolator,  the  absence 
of  the  syphon,  and  the  substitution  of  a  simple,  straight  tube  which  is 
free  to  move  up  or  down  inside  of  the  well-tube  at  the  discretion  of  the 
operator.  Fig.  329  illustrates  its  mode  of  action.  A  central  well-tube 
having  the  lower  end  irregularly  broken  is  placed  in  an  ordinary  glass 
percolator,  upon  a  tuft  of  absorbent  cotton,  or,  as  in  Dr.  Squibb's  perco- 
lator, a  circular  piece  of  muslin  is  securely  tied  upon  the  tube  a  short  dis- 
tance from  the  bottom,  as  shown  in  the  small  cut  in  Fig.  329,  and  the 
end  of  the  tube  rests  upon  a  perforated  cork  fitting  tightly  in  the  neck 
of  the  percolator,  as  proposed  by  W.  S.  Thomson  in  his  description  of 
a  similar  apparatus.  The  control  of  the  flow  of  the  percolate  is  effected 
by  raising  or  lowering  the  small  tube  which  passes  into  the  well-tube,  and 
which  is  held  in  place  by  passing  through  the  perforated  cork  in  the  neck 
of  the  percolator  already  mentioned,  or  through  a  perforated  rubber  nip- 
ple slipped  over  the  end,  as  suggested  by  Windolph,  or  through  a  piece 
of  rubber  tubing.  If  previous  maceration  is  directed,  the  narrow  tube 
may  be  pushed  up  until  the  upper  orifice  is  above  the  level  of  the  men- 
struum, and  of  course  above  the  level  of  the  percolate  in  the  well-tube. 
When  it  is  desirable  to  begin  percolating,  the  tube  is  gently  rotated  with 
a  downward  movement  until  the  level  of  the  percolate  is  reached,  and 
then  percolation  proceeds  regularly,  the  course  of  the  menstruum  being 
indicated  by  the  arrows  in  Fig.  329.  The  rapidity  of  the  flow  is  in- 
creased by  lowering  the  tube,  and  decreased  by  raising  it. 

Suspended  Percolator. — In  large  operations  it  is  necessary  to  employ 
means  to  fa('ilitate  not  only  the  percolation,  but  also  the  packing  and 
emptying  and  other  subordinate  but  essential  parts  of  the  process. 
Fig.  330  shows  a  percolator  in  use  by  Hance  Brothers  &  White.     The 
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Fig.  329. 


large  percolator  of  tinned  copper  is  .suspended  by  trunnions,  T,  which 
are  fastened  to  a  stout  band  encircling  the  percolator  slightly  above 
the  centre;  two  steam-pipe  supports  are  secured  to  a  strong  beam,  B, 
above,  and  the  trunnions  rest  in  tees,  which  are  screwed  to  the  end  of  the 

pipe-supports :  the  sliding 
tee,  G,  is  dropped  into  the 
cup-shaped  catch.  A,  when 
it  is  desired  to  retain  the 
percolator  in  an  upright 
position.  The  special  ad- 
vantage in  this  arrangement 
is  observed,  however,  when 
an  operation  is  concluded  : 
a  residue-car  may  then  be 
wheeled  opposite  to  the  per- 
colator, and  the  tee  pushed 
up  so  as  to  permit  the  per- 
colator to  swing  on  the  trun- 
nions :  the  percolator  may 
then  be  turned  upside  down 

Fig.  330. 


.^^=^. 


I 


Double-tubo  percolator. 


Suspended  percolator  (Hance's). 


with  the  greatest  ease,  its  conical  shape  facilitating  the  discharge  of  the 
residue. 

Pressure  Percolators.^  -Within  a  few  years  percolation  by  pressure 
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has  come  into  vogue  in  various  parts  of  the  country,  and  there  are  at 
the  present  time  several  forms  of  pressure  percolators  upon  the  market ; 
each  one  differing  somewhat  from  the  others  in  detail,  but  all  based 
upon  the  same  principle, — that  of  forcing  the  menstruum  through  the 
powder  at  a  greater  rate  of  speed  than  it  would  pass  if  it  depended  alone 
on  the  force  of  gravity. 

The  pressure  is  usually  exerted  through  a  column  of  menstruum 
entering  the  percolator  at  the  top,  the  menstruum  being  supplied  and 
the  column  sustained  from  a  reservoir  of  the 
liquid  suspended  above  it  at  a  height  of  from 
three  to  ten  feet.  It  will  be  noticed  that  Count 
Keal's  apparatus,  invented  in  1815,  was  based 
upon  this  principle  (see  page  263),  and  since 
then  Stearns,  Rosenwasser,  Berry,  Suits,  An- 
derson, and  others  have  advocated  or  introduced 
apparatus  under  various  names  by  which  per- 
colation is  carried  on  under  pressure.  It  must 
suffice  in  this  place  to  describe  briefly  one  of 
the  newer  pressure  percolators,  that  of  Suits, 
full  and  detailed  information  being  readily  ob- 
tained from  the  manufacturers  of  any  of  them. 
Fig.  331  shows  one  of  the  best  forms,  the  glass 
percolator  B,  protected  by  three  iron  bands, 
having  at  the  top  a  tight  cover  made  of  plated 
sheet  copper,  having  two  stop-cocks ;  the  cover 
is  made  air-tight  by  being  clamped  between 
two  flat  sheet-rubber  rings  ;  the  bottom  of  the 
percolator  has  a  stop-cock  cemented  in  it ;  the 
moistened  powder,  F,  is  kept  in  place  and  some 
pressure  exerted  by  means  of  the  porous  metal 
diaphragm,  the  spring  E,  and  the  metal  tube  C 
which  passes  through  an  air-tight  joint  in  the 
top.  The  tripod,  G,  is  not  used  during  the 
percolation,  but  is  useful  in  supporting  the 
percolator  whilst  packing.  It  is  possible  with 
this  apparatus  to  macerate  the  powder  under 
pressure,  and  at  the  end,  after  all  of  the  men- 
struum has  been  run  into  the  percolator  and 
hydrostatic  pressure  is  no  longer  available,  a 
convenient  rubber  bulb  air-pump  may  be  used 
to  force  air  into  the  percolator  to  maintain  the 
pressure.  This  apparatus  may  be  used  to  great 
advantage  in  filtering  oils  under  pressure,  or  as 
a  bottle-filler.  After  an  extended  practical  trial  of  percolation  by  presS' 
ure,  the  author  has  reached  the  conclusion,  that,  whilst  there  are  some 
percolating  operations  in  which  it  can  be  used  with  advantage,  for 
the  great  majority  the  pressure  is  unnecessary,  just  as  perfect  results 
being  reached  by  the  use  of  as  simple  a  percolator  as  a  glass  funnel  or 
cylinder  of  tlie  well-known  form. 

Methods  of  Supporting  Percolators. — The  ordinary  retort-stands 


Pressure  percolator. 


PERCOLA  TION.  279 

are  often  used  to  support  percolators,  but  these  are  generally  flimsy  and 
unsatisfactory.  The  one  shown  in  Fig.  164,  particularly  if  used  with 
split  rubber-tube  sections,  as  seen  in  Fig.  167,  is  much  to  be  preferred. 
The  stand  shown  in  Fig.  332  was  devised  by  the  author  in  1875,  and 
has  been  in  constant  use  since.     It  is  conveniently  fastened  to  the  wall 

Fig.  332. 


Percolation  gtand. 


in  front  of  the  working  counter.  Two  long  strips  having  slots  down 
the  centre  are  supported  on  brackets,  and  short  cross-strips  having  their 
inside  edges  hollowed  out  are  fastened  to  the  long  strips  by  thumb-screws. 
This  arrangement  permits  the  adjustment  of  the  cross-strips  so  that  either 
a  large  or  a  small  percolator  or  funnel  can  be  supported,  as  shown  in  the 
cut,  at  any  desired  height.  This  stand  is  capable  of  enlargement  by 
means  of  additional  brackets  and  strips.  If  a  wall  counter  is  not  avail- 
able, a  frame  may  be  made  extending  over  an  ordinary  counter,  which  will 
serve  as  well  for  a  support,  care  being  taken  that  the  strips  and  frame 
are  heavy  enough  to  bear  without  strain  any  weight  likely  to  be  placed 
upon  the  stand.  The  special  advantage  of  a  percolating  stand  is,  that 
it  enables  all  percolating  and  filtering  operations  to  be  carried  on  with 
convenience  in  one  place,  thus  saving  time  and  labor. 

Percolation  Closet. — The  retort-rings  shown  in  Fig.  164  have 
been  used  by  James  T.  Shinn  in  a  convenient  percolation  closet,  shown 
in  Fig.  333.  Two  lengths  of  ordinary  five-eighths-inch  iron  steam- 
pipe  are  fastened  securely  to  the  top  and  bottom  of  the  closet,  at  a  con- 
venient distance  from  the  shelves.  The  retort-rings  may  be  adjusted  to 
the  desired  height,  and  it  is  thus  possible  to  carry  on  several  percola- 
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tions  or  filtrations  at  the  same  time,  away  from  the  other  operations  of 
the  shop,  in  a  closet  with  a  closed  door. 

Receiving-  Bottles. — A  series  of  bottles  of  various  sizes  should 
be  reserved  for  use  in  re- 
ceiving percolates.  Where  ^°' 
especial  accuracy  is  neces- 
sary, a  flask  with  a  double 
mark  on  the  neck  should 
be  used  (see  Fig.  334). 
Bottles  with  comparatively 
wide  necks  are  to  be  pre- 
ferred for  receiving  bot- 
tles. A  paper  strip  may 
be  pasted  on  the  side, 
and  accurately  measured 
quantities  of  water  poured 
in,  carefully  marking  the 
height  of  each  addition ; 
upon  the  opposite  side  cor- 
responding metric  quanti- 
ties may  also  be  placed 
(see  Fig.  335).  J.  M. 
Maris  &  Co.  furnish  nar- 
row receiving  bottles  (met- 
ric and  old  form,  and  both 
systems  on  the  same  bot- 
tle) (Fig.  336).  The  grad- 
uations are  accurately 
engraved  on  the  glass,  and  arranged,  at  the  author's  suggestion,  to  suit 
the  quantities  of  the  U.  S.  P.  1890.  These,  unlike  the  home-made 
receivers,  are  permanently  marked  and  of  elegant  appearance. 

Fig.  334.  Pig.  335.  Fig.  386. 

s    ? 


C.CE 


Percolation  closet  (Shinn). 


Becoiving  flask. 


Receiving  bottle.  Beoelving  bottle  (all  glass). 

Repercolation,  as  its  name  indicates,  is  the  process  of  percolating 
8ubstanc<;s  with  percolates,  or,  as  defined  by  Dr.  E.  R.  Squibb,  the 
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author  of  the  process,  "  the  successive  apph'cation  of  the  same  perco- 
lating menstruum  to  fresh  portions  of  the  substance  to  be  percolated." 
The  principal  object  of  repercolation  is  to  effect  the  saving  of  alcohol 
and  alcoholic  menstrua  by  accomplishing  the  saturation  of  the  menstrua, 
as  nearly  as  possible,  by  passing  the  unsaturated  or  weaker  percolate 
from  one  portion  of  the  drug  through  another  portion,  and  again 
passing  the  unsaturated  or  weaker  percolate  from  this  second  portion 
through  a  third  portion.  The  weak  percolate  from  this  last  portion 
is  generally  set  aside,  to  be  used  in  succeeding  operations  upon  the 
same  drug  in  the  place  of  fresh  menstruum.  This  process  is  useful 
only  in  those  operations  where  the  relative  proportion  of  menstruum  used 
is  small,  as  in  the  fluid  extracts  and  similar  concentrated  preparations. 
Practical  illustrations  of  the  use  of  this  process  may  be  seen  under 
Fluid  Extracts. 

Fractional  Percolation  is  the  term  employed  by  Prof.  C.  Lewis 
Diehl  and  others  to  define  percolation  when  applied  to  two  successive 
portions  of  powder,  the  principle  of  action  being  identical  with  that  of 
repercolation. 


QUESTIONS  ON  CHAPTER  XX. 

PERCOLATION. 

What  is  percolation  or  displacement? 

What  is  lixiviation? 

To  whom  belongs  the  credit  of  first  demonstrating  the  value  of  the  process  of 
percolation  in  its  pharmaceutical  applications? 

What  is  the  principle  of  action  in  displacement? 

What  is  the  instrument  used  to  hold  the  powder  called? 

What  is  the  liquid  poured  on  the  top  of  the  powder  called  ? 

What  is  the  liquid  which  passes  through  the  powder  called  ? 

According  to  directions  given  in  the  U.  S.  Pharmacopoeia,  in  what  does  the 
process  of  percolation  consist  ? 

When  the  process  is  successfully  conducted,  how  will  the  first  portion  of  the 
percolate  compare  with  the  succeeding  portions  as  regards  color,  odor,  etc.  ? 

What  shape  or  shapes  are  most  suitable  for  percolating  such  quantities  as  are 
directed  by  the  U.  S.  P.  ? 

Of  what  material  may  it  best  be  constructed  ? 

Give  the  directions  for  preparing  and  putting  into  the  percolator  a  powder  for 
percolation. 

Give  directions  for  pouring  on  the  menstruum  and  starting  the  percolation. 

How  may  the  flow  of  the  percolate  be  regulated  so  as  to  run  with  greater  or 
less  rapidity  ? 

How  may  a  layer  of  menstruum  be  kept  constantly  above  the  powder,  and 
why  is  this  desirable  ? 

In  what  cases  may  narrow  percolators  be  advantageously  used,  and  in  what 
cases  wide  ones  ? 

Why  is  a  narrow  percolator  preferable  for  making  fluid  extracts  ? 

Upon  what  depends  the  proper  degree  of  comminution  for  a  substance  to  be 
subjected  to  percolation  ? 

What  happens  when  a  powder  of  unequal  degrees  of  flneness  is  subjected  to 
percolation  ? 

What  is  the  object  of  moistening  a  powder  before  subjecting  it  to  percolation  ? 

In  what  special  cases  should  the  substance  not  be  moistened  ? 
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What  is  the  object  of  the  directions  in  the  U.  S.  P.  given  for  packing  powders 
in  percolation,  such  as  "  pack  it  moderately,"  '•  pack  it  firmly,"  etc.  ? 

In  packing  a  percolator  or  funnel,  how  is  the  powder  prevented  from  running 
through  ? 

How  should  a  powder  be  packed  in  a  percolator  so  as  to  insure  its  being 
packed  uniformly  ? 

After  adding  a  portion  of  menstruum  to  a  powder  in  a  percolator,  should  the 
surface  be  allowed  to  become  dry,  or  should  the  supply  of  menstruum  be  continuous  ? 
Why? 

Is  maceration  previous  to  percolation  desirable  ?     Why  ? 

In  the  process  of  percolation  the  direction  is  often  given,  "  add  the  menstruum 
until  the  substance  is  exhausted."  How  may  it  be  known  when  a  drug  is  exhausted  ? 
Give  examples. 

In  the  choice  of  menstruums,  in  what  cases  would  alcohol  be  indicated?  In 
what  cases  diluted  alcohol  ? 

Where  would  the  addition  of  glycerin  be  advisable  ? 

What  advantage  has  percolation  or  maceration  as  regards  the  absorbed  liquid 
left  in  the  residue  ? 

How  can  alcohol  absorbed  in  residues  be  recovered  ? 

How  can  the  alcohol  so  recovered  be  purified  ? 

Describe  Dursse's  percolator,  Dr.  Squibb's  well-tube  percolator,  the  double- 
tube  percolator. 

What  is  the  object  of  having  a  percolator  suspended  on  trunnions  ? 

Describe  percolation  by  pressure. 

How  are  percolators  ordinarily  supported? 

What  is  the  objection  to  the  ordinary  retort-stands  ? 

Describe  a  percolating  stand  that  would  be  more  satisfactory. 

What  is  the  advantage  of  a  percolating  closet. 

How  may  receiving  bottles  be  conveniently  marked? 

What  is  repercolation  ? 

What  is  its  principal  object? 

In  what  operations  is  repercolation  useful  ? 

What  is  fractional  percolation  ? 


PART  II. 


OFFICIAL  PHAEMAOT. 


The  various  processes  which  are  used  in  making  the  official  prepa- 
rations having  been  considered  in  Part  I.,  as  solution,  filtration,  diges- 
tion, percolation,  maceration,  expression,  etc.,  it  is  most  appropriate 
now  to  take  up  these  preparations  and  classify  them.  Those  which 
form  natural  groups  will  be  brought  together  in  such  a  manner  as  to 
facilitate  the  study  of  their  general  features.  Each  chapter  will  begin 
with  a  definition  and  description  of  the  class  of  preparations  treated 
of;  then  will  follow  a  table  giving  a  succinct  view  of  the  individual 
preparations  forming  the  class ;  and  after  this,  the  official  processes 
will  be  found  arranged  alphabetically.  Detailed  comments  upon  the 
preparations  are  reserved  for  the  subsequent  chapters,  the  object  being 
at  this  time  to  familiarize  the  student  with  the  various  forms  of  official 
preparations  and  fix  their  general  characteristics  upon  the  mind.  The 
following  diagram  will  serve  to  give  a  complete  view  of  the  classifica- 
tion :  it  should  be  carefully  examined  at  the  outset,  and  referred  to 
again  after  the  classes  have  been  studied  in  detail. 


OFFICIAL   PREPARATIONS.! 

LIQUIDS.  SOLIDS. 


Made  without  percolation 

Made  by  percolation  or 

Made  by  percolation 

Made  without  percola- 

or maceration. 

maceration. 

or  maceration. 

tion  or  maceration.* 

Aqueous  Solutions. 

Aqueous  Liquids. 

Extracts. 

Powders. 

Waters. 

Infusions. 

Resins. 

Triturations. 

Solutions. 

Decoctions. 

Masses. 

Aqueous        Solutions 

Alcoholic  Liquids. 

Confections. 

containing  Sweet  or 

Tinctures. 

Pills. 

Viscid  Substances. 

Wines. 

Troches. 

Syrups. 

Fluid  Extracts. 

Cerates. 

Honeys. 

Ethereal  Liquids. 

Ointments. 

Mucilages. 

Oleoresins. 

Plasters. 

Emulsions. 

Acetous  Liquids. 

Papers. 

Mixtures. 

Vinegars. 

Suppositories. 

Glycerites. 

Alcoholic  Solutions. 

Spirits. 

Elixirs. 

Ethereal  Solutions. 

Collodions. 

Oleaginous  Solutions. 

Liniments. 

Oleates. 

!  Those  used  internally  are  in  Roman  type ;  those  used  externally,  in  Italics. 
'  The  preparations  in  this  class  are  mostly  extemporaneous,  and  will  bo  considered  under 
Part  V. 
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AQUEOUS   SOLUTIONS. 
Aquae.      Waters. 

The  class  of  preparations  termed  waters  are  known  also  as  medicated, 
aromatic,  or  distilled  waters,  and  may  be  simply  defined  as  aqueous 
solutions  of  volatile  substances.  The  German  Pharmacopoeia  and  French 
Codex,  however,  recognize  as  waters  solutions  of  non- volatile  substances. 
The  volatile  substances  used  in  the  preparation  of  waters  are  either  solid, 
liquid,  or  gaseous,  and  the  following  methods  have  been  employed  in 
eifecting  their  solution  :  1.  Simple  solution  in  cold  water.  2.  Solution 
in  hot  water.  3.  Filtration  through  an  absorbent  powder.  4.  Perco- 
lation through  cotton  saturated  with  the  substance.     5.  Distillation. 

Most  of  the  medicated  waters  are  used  as  pleasant  vehicles  and  solvents 
for  the  administration  of  various  remedies,  and  are  solutions  of  aromatic 
volatile  oils.    There  are  eighteen  official  waters,  excluding  ordinary  water. 

1.  Simple  Solution  in  Cold  Water. — This  method  is  resorted  to 
when  the  proportion  of  the  volatile  substance  is  small  enough  to  dis- 
solve easily  in  the  quantity  of  water  required.  The  process  where  a 
volatile  liquid  is  the  medicating  substance  is,  to  agitate  it  with  the  water 
until  dissolved,  and  then  to  filter  the  solution.  In  the  case  of  the  gase- 
ous solutions,  the  gas  is  passed  through  the  water  until  a  solution  of  the 
desired  strength  is  obtained.  (See  Solution  of  Gases,  p.  205.)  Of  the 
eighteen  official  waters,  three  are  distilled,  four  are  solutions  of  gases, 
six  are  solutions  of  volatile  oils,  two  are  diluted  distilled  waters,  one  is 
a  solution  of  a  volatile  solid,  and  two  are  solutions  of  volatile  liquids. 

Official  Waters  made  by  Simple  Solution. 


Aqua  Amygdalae  Amarae. 
Aqua  Creosoti. 
Aqua  Chloroforrai. 


Proportion  of  Liquid  dissolved. 


0.1  percent,  of  Oil  of  Bitter 

Almond. 
1  per  cent,  of  Creosote. 

Saturated  solution. 


TTseB  and  Dose. 


Pleasantly  flavored  vehi- 
cle, f^ij. 

Antiseptic  and  used  locally, 
fgi  to  fgiv. 

Sedative  and  vehicle. 


Official  Waters  made  by  passing  Gases  through  Water. 


Aqua  Ammonias. 

Aqua  Ammoniae  Fortior. 

Aqua  Chlori. 

Aqua  Hydrogenii  Dioxidi. 


Proportion  of  Gas  dissolved. 


10  per  cent,  of  gaseous  Am- 
monia. 

28  per  cent,  of  gaseous  Am- 
monia. 

0.4  per  cent,  of  gaseous 
Chlorine. 

3  per  cent,  of  pure  Dioxide. 


Stimulant,  caustic. 
Kubefacient,  escharotic. 
Antiseptic,  stimulant. 
Antiseptic. 


284 


AQUEOUS  SOLUTIOyS. 


285 


2.  Solution  in  Hot  Water. — This  method  is  founded  upon  the 
fact  that  most  of  the  volatile  oils  are  much  more  soluble  in  hot  water 
than  in  water  of  ordinary  temperature :  hence,  if  the  volatile  oil  is 
thoroughly  agitated  with  hot  water  in  a  metallic  vessel,  such  as  a  tin 
can  or  a  bottle,  and  allowed  to  stand  until  the  excess  has  sej)arated,  if 
care  is  used,  the  water  will  be  found  to  be  saturated  :  it  may  then  be 
decanted  and  filtered. 

3.  Filtration  through  an  Absorbent  Powder  is  the  process  which 
has  been  most  frequently  employed :  the  object  of  using  the  powder  is 
to  divide  thoroughly  the  oil,  or  volatile  liquid,  and  expose  a  greater 
surface,  so  that  the  water  in  filtering  through  it  may  become  completely 
saturated.  The  powder  most  frequently  used  is  magnesium  carbonate, 
but  this  is  sometimes  objectionable  on  account  of  being  slightly  soluble 
in  water.  Calcium  phosphate,  kaolin,  powdered  glass,  silica,  powdered 
pumice-stone,  charcoal,  paper  pulp,  precipitated  chalk,  sugar,  etc.,  have 
been  suggested  as  substitutes,  but  there  are  quite  as  forcible  objections 
to  be  urged  against  these  as  against  the  magnesium  carbonate.  Where 
solutions  of  alkaloids  or  of  silver  nitrate  are  needed,  distilled  water 
alone  should  be  used.  The  present  official  method  direcits  the  use  of 
precipitated  calcium  phosphate,  but  purified  magnesium  carbonate  is 
preferable. 

4.  Percolation  through  Cotton  impregnated  with  the  Sub- 
stance.— This  was  the  process  directed  to  be  used  in  the  U.  S.  P. 
1880;  it  was  abandoned  in  the  revision  of  1890  on  account  of  its  in- 
convenience and  wastefulness.  The  oil  or  volatile  liquid  is  distributed 
upon  the  fibres  of  cotton,  which  are  then  pulled  apart  in  order  to  secure 
thorough  division  ;  the  saturated  cotton  is  packed  in  a  fuunel,  and  the 
water  poured  upon  it.  In  its  passage  downward  the  water  dissolves 
the  oil  and  passes  out  impregnated  with  the  odorous  substance.  The 
presence  of  undissolved  floating  oily  droi)S  in  the  finished  preparation 
has  constituted  one  of  the  greatest  objections  to  this  process.  It  is  an 
Improvement  to  insert  a  plug  of  dry  cotton  in  the  throat  of  the  funnel 
before  placing  the  saturated  cotton  in  position  :  this  prevents  the  oily 
drops  which  may  escape  solution  from  being  carried  down  by  the  water 
as  it  percolates  through.  Too  much  care  cannot  be  exercised  in  select- 
ing the  Volatile  oils,  which  should  be  fresh  and  of  the  best  quality. 


Official  Waters  made  by  Filtration  through  an  Absorbent  Powder. 


Aqua  Anisi. 
Aqua  Camphonc. 

Aqua  Cinnamomi. 

Aqua  Fooniouli. 

Aqua  Menthaj  Pipcritae. 

Aqua  Menthae  Viridis. 


Proportion. 


0.2  per  cent,  of  Oil  of  Ani.'^e. 

0.8  per  cent,  of  Camphor 
di.s.solved  in  Alcohol. 

0.2  per  cent,  of  Oil  of  Cin- 
namon. 

0.2  percent,  of  Oil  of  Fen- 
nel. 

0.2  per  cent,  of  Oil  of  Pep- 
permint. 

0.2  percent,  of  Oil  of  Spear- 
mint. 


Use  and  Doso. 


Pleasant  vehicle,  f^i. 
Mild  anti.-ipasmodic,  f§s 

Pleasant  vehicle,  f^i. 

Pleasant  vehicle,  f^i. 

Pleasant  vehicle,  f^i. 

Pleasant  vehicle,  f^i. 
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5.  Distillation. — This  is  the  best  process  for  preparing  medicated 
waters,  and  should  be  used  wherever  practicable.  If  the  fresh  drug  can 
be  procured,  it  should  always  be  used  in  preference  to  that  which  has 
been  dried,  because  in  the  process  of  desiccation  there  is  usually  a  loss 
of  the  agreeable  volatile  constituents.  Metallic  distillatory  apparatus  is 
preferably  employed  (see  page  166).  If  the  drug  containing  the  oil- 
cells  has  a  loose  structure  and  is  quickly  penetrated  by  hot  water,  so 
that  the  oil-cells  are  easily  ruptured,  the  drug  may  be  introduced  without 
previous  contusion  or  grinding  :  it  will  usually  be  found,  however,  most 
economical  to  cut  or  grind  the  drug  coarsely.  Most  distilled  waters 
acquire  an  unpleasant  empyreumatic  odor  as  soon  as  they  are  distilled  ; 
this  passes  off  gradually  upon  exposure  to  air,  if  care  has  been  taken  not 
to  expose  the  drug  to  the  action  of  direct  heat  during  distillation.  If 
no  precautions  are  taken  to  protect  the  drug  from  partial  burning, 
the  odor  of  the  carbonized  substance  will  always  be  noticeable  in  the 
distilled  water,  rendering  the  product  worthless.  Fig.  182  shows  a 
copper  wire  cage  contrived  by  the  author  to  obviate  the  difficulty  just 
described :  the  surface  of  the  cage  is  hemispherical ;  it  rests,  after 
being  partially  filled  with  the  drug,  upon  the  flat  bottom  of  the  still,  and 
thus  the  contact  of  the  substance  with  the  heated  surface  is  avoided : 
the  meshes  of  the  cage  are  coarse  enough  to  permit  the  free  passage  of 
vapors  and  the  boiling  water  through  them.  Although  distillation  by 
the  use  of  steam  may  be  most  convenient  upon  the  large  scale,  Vuaflart 
and  Machet  have  shown  that  rose  and  orange-flower  waters  distilled  ovei 
a  naked  fire  keep  better  than  those  distilled  by  steam  heat. 

Preservation. — Distilled  waters  should  not  be  made  in  larger  quan- 
tities than  can  be  used  within  a  reasonable  time,  because  they  deteriorate 
when  long  kept,  a  flocculent  precipitate  forming  in  them,  and  ultimately 
they  lose  all  traces  of  their  usually  agreeable  odor.  Microscopic  plants 
belonging  to  the  order  Confervoidese  will  often  be  found  in  medicated 
waters.  These  are  usually  tufts  of  articulated  filaments,  propagated  by 
very  minute  spores  from  the  atmosphere  which  have  found  lodgment  in 
the  water.  Their  presence  renders  the  medicated  water  unsightly,  and 
when  in  large  proportion  they  must  be  regarded  as  injurious.  If  the 
aromatic  water  is  heated  and  introduced  into  a  bottle  with  a  side  open- 
ing near  the  bottom  (like  a  douche-bottle)  to  which  a  rubber  tube  with  a 
pinch-cock  is  attached,  and  a  tuft  of  cotton  pushed  into  the  neck  of  the 
bottle,  any  spores  originally  present  in  the  water  will  be  killed  by  the 
heat,  and  the  future  growth  of  confervas  will  be  prevented  by  the  inter- 
ception of  the  spores  by  the  cotton.  It  usually  suffices,  however,  to  heat 
the  medicated  water  and  introduce  it  at  once  into  small  bottles,  which 
are  to  be  completely  filled,  tightly  sealed,  and  kept  in  a  cool,  dark  place. 
Alcohol  is  sometimes  added  as  a  preservative,  but  this  generally  serves 
its  purpose  only  a  short  time,  as  it  cannot  be  added  in  sufficient  quantity 
to  preserve  the  water  permanently,  on  account  of  its  interference  with 
the  therapeutic  action.  The  small  percentage  of  alcohol  in  the  medi- 
cated water  is  converted  into  acetic  acid  when  long  kept,  and  thus  the 
preparation  is  soured.  Glycerin  and  syrup  have  been  suggested  as  pre- 
servatives. In  the  writer's  experience  they  are  not  of  much  value 
unless  used  in  large  and  inadmissible  quantities. 
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Name. 

Proportion  of  Material  used. 

Use  and  Dose. 

Aqua      Aurantii 

Florum 

Water  saturated  with  Oil 

Used    for  making   Orange 

Fortior. 

of  Fresh  Orange  Flowers. 

Flower  Water. 

Aqua  Aurantii  Florum. 

Stronger    Orange     Flower 

Mild  sedative  vehicle,  f^ss. 

Water,  Distilled  Water, 

each,  1  vol. 

Aqua  Destillata. 

800    parts    distilled     from 
1000  of  water. 

Solvent. 

Aqua  Kosae  Fortior. 

Water  saturated  with  Oil 

Used     for     making     Rose 

of  Rose  petals. 

Water. 

Aqua  Bosse. 

Stronger  Rose  Water,  Dis- 
tilled Water,  each,  1  vol. 

Pleasant  vehicle,  f^i. 

PEACTICAL  PEOCBSSES  FOE  OFFICIAL  WATEES. 

AQUA  AMYGDALiE  AMARiE.   U.  S.     Bitter  Almond  Water. 

Metric.  Old  form. 

Oil  of  Bitter  Almond i  C.c.  15  minims. 

Distilled  Water 999  C.c.  2  pints. 

To  make 1000  C.c.  2  pints. 

Dissolve  the  Oil   in  the  Distilled  Water  by  agitation,  and   filter 
through  a  well-wetted  filter. 

AQUA  ANISI.  U.  S.     Anise  Water. 

Metric.  Old  form. 

Oil  of  Anise 2  C.c.  30  minims. 

Precipitated  Calcium  Phosphate 4  Gm.  60  grains. 

Distilled  Water,  a  suiBcient  quantity, 

To  make 1000  C.c.  2  pints. 

Triturate  the  Oil  of  Anise  with  the  precipitated  Calcium  Phosphate, 
add  the  Water  gradually,  under  constant  trituration,  and  filter. 


AQUA  AURANTII  FLORUM.  U.  S.     Orange  Flower  Water. 

Old  form. 
Stronger  Orange  Flower  Water, 
Distilled  Water,  of  each,  one  volume 8  fl.  oz. 


Mix  them  immediately  befijre  use. 


1  pint. 


AQUA  AURANTII    FLORUM    FORTIOR.   U.  S.     Stronger  Orange  Flower 

Water. 

[Aqua  Aurantii  Florum,  Pharm.  1880.     Triple  Orange  Flower  Water.] 

Water  saturated  with  the  volatile  oil  of  fresh  Orange  Flowers, 
obtained  as  a  by-product  in  the  distillation  of  the  Oil  of  Orange 
Flowers.  It  should  be  kept  in  loosely-stoppered  bottles,  in  a  dark 
place. 
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Stronger  Orange  Flower  Water  should  be  neutral  to  litmus  paper,  and  possess  a 
strong  odor  of  fresh  orange  flowers. 

It  should  be  colorless  and  clear,  or  only  faintly  opalescent,  not  mucilaginous,  and 
give  no  reaction  with  hydrogen  sulphide  T.S.  or  ammonium  sulphide  T.S.  (absence 
of  metallic  impurities). 

AQUA  CAMPHORiE.   U.  S.     Camphor  Water. 

Metric,  Old  form. 

Camphor 8  Gm.  117  grains. 

Alcohol 5  C.c.  76  minims. 

Precipitated  Calcium  Phosphate 5  Gm.  73  grains. 

Distilled  Water,  a  sufficient  quantity, 

To  make looo  C.c.  2  pints. 

Triturate  the  Camphor  with  the  Alcohol  and  Precipitated  Calcium 
Phosphate,  then  with  the  Water  gradually  added,  and  filter. 

AQUA  CHLORI.    U.  S.     Chlorine  Water. 

An  aqueous  solution  of  Chlorine  [01  =  35.37],  containing  at  least  0.4  per  cent 
of  the  gas. 

Metric.  Old  form. 

Manganese  Dioxide lo  Gm.  146  grains. 

Hydrochloric  Acid 35  C.c.  9  fl.  dr. 

Water 75  C.c.  2  fl.  oz.  3J  fl.  dr. 

Distilled  Water 400  C.c.  12  fl.  oz.  6}r  fl.  dr. 

Place  the  Dioxide  in  a  flask  connected  by  a  suitable  tube  with  a 
small  wash-bottle  containing  50  C.c.  [old  form  1  fl.  oz.  5  fl.  dr.]  of 
Water,  and  connect  this  with  a  bottle  having  a  capacity  of  1000  C.c. 
[old  form  2  pints],  and  containing  400  C.c.  [old  form  12  fl.  oz.  6 J 
fl.  dr.]  of  Distilled  Water  which  has  previously  been  boiled  and  allowed 
to  cool.  Add  to  the  Dioxide  in  the  generating  flask  the  Hydrochloric 
Acid,  previously  diluted  with  25  C.c.  [old  form  6|  fl.  dr.]  of  Water, 
and,  by  means  of  a  sand-bath,  apply  a  gentle  heat.  Conduct  tiie  gen- 
erated Chlorine  through  the  Water  contained  in  the  wash-bottle  into 
the  bottle  containing  the  Distilled  Water,  which  should  be  loosely 
stopped  with  cotton  and  kept,  during  the  operation,  at  a  temperature 
of  about  10°  C.  (50°  F.).  When  the  air  has  been  entirely  displaced 
by  the  gas,  disconnect  the  bottle  from  the  apparatus,  and,  having 
inserted  the  stopper,  shake  the  bottle,  loosening  the  stopper  from  time 
to  time,  until  the  gas  ceases  to  be  absorbed.  If  necessary,  reconnect 
the  bottle  with  the  apparatus,  and  continue  passing  the  gas  and  agi- 
tating until  the  Distilled  Water  is  saturated.  Finally,  pour  the  Chlo- 
rine Water  into  small,  dark  amber-colored,  glass-stoppered  bottles, 
which  should  be  completely  filled  therewith,  and  keep  them  in  a  dark 
and  cool  ])lace. 

Chlorine  Water,  even  when  kept  from  light  and  air,  is  apt  to  dete- 
riorate. When  it  is  required  of  full  strength,  it  should  be  freshly 
prepared. 

A  clear,  greenish-yellow  liquid,  having  the  suffocating  odor  and  disagreeable  taste 
of  Ohh)rine,  and  leaving  no  residue  on  evaporation. 

It  instantly  decolorizes  dilute  solutions  of  litmus,  indigo,  and  other  vegetable 
coloring  matters. 
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"When  shaken  with  an  excess  of  mercury  until  the  odor  of  Chlorine  has  dis- 
appeared, the  remaining  liquid  should  be  at  most  but  faintly  acid  (limit  of  hydro- 
chloric acid). 

On  adding  17.7  Gm.  of  Chlorine  Water  to  a  solution  of  1  Gm.  of  potassium  iodide 
in  10  C.c.  of  water,  the  resulting  deep-red  liquid  should  require  for  complete  decolor- 
ation not  less  than  20  C.c.  of  decinormal  sodium  hyposulphite  V.S.  (corresponding 
to  at  least  0.4  per  cent,  of  Chlorine). 

AQUA   CHLOROFORMI.   U.  S.     Chloroform  Water. 

Uetric.  Old  fonn. 

Chloroform 6  C.c.  60  minims. 

Distilled  Water looo  C.c.  24  fl.  oz. 

To  make  about looo  C.c.  24  fl.  oz. 

Add  enough  Chloroform  (or  60  minims)  to  a  convenient  quantity 
of  Distilled  Water  (or  24  fl.  oz.),  contained  in  a  dark  amber-colored 
bottle,  to  maintain  a  slight  excess  of  the  former,  after  the  contents 
have  been  repeatedly  and  thoroughly  agitated. 

When  Chloroform  Water  is  required  for  use,  pour  off  the  needed 
quantity  of  the  solution,  refill  the  bottle  with  Distilled  Water  and 
saturate  it  by  thorough  agitation,  taking  care  that  there  be  always  an 
excess  of  Chloroform  present. 

AQUA  CINNAMOMI.   U.  S.     Cinnamon  Water. 

Metric.  Old  form. 

Oil  of  Cinnamon 2  C.c.  30  minims. 

Precipitated  Calcium  Phosphate 4  Gm.  60  grains. 

Distilled  Water,  a  sufficient  quantity, 

To  make looo  C.c.  2  pints. 

Triturate  the  Oil  of  Cinnamon  with  the  Precipitated  Calcium  Phos- 
phate, add  the  Distilled  Water  gradually,  under  continued  trituration, 
and  filter. 

AQUA  CREOSOTI.   U.  S.     Creosote  Water. 

Metric.  Old  form. 

Creosote lo  C.c.  154  minims. 

Distilled  Water 990  C.c.  31  fl.  oz.    5^  fl.  dr. 

To  make 1000  C.c.  2  pints. 

Agitate  the  Creosote  vigorously  with  the  Distilled  Water,  and  filter 
through  a  well-wetted  filter. 

AQUA  DESTILLATA.   U.S.     Distilled  Water. 
H20  =  17.96. 

Metric.  Old  form. 

Water 1000  Vol.  10  pints. 

To  make 800  Vol.  8  pints. 

Distil  the  Water  from  a  suitable  apparatus  provided  with  a  block- 
tin  or  glass  condenser.  Collect  the  first  100  volumes  [old  form  2 
pints],  and  throw  this  portion  away.  Then  collect  800  volumes  [old 
form  8  pints],  and  keep  the  Distilled  Water  in  glass-stoppered  bottles, 
rinsed  with  hot  Distilled  Water  immediately  before  being  filled. 

19 
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AQUA   FCENICULI.   U.  S.     Fennel  Water. 

Metric.  Old  form. 

Oil  of  Fennel 2  C.c.  30  minims. 

Precipitated  Calcium  Phosphate 4  Gm.  60  grains. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Triturate  the  Oil  of  Fennel  with  the  Precipitated  Calcium  Phos- 
phate, add  the  Distilled  Water  gradually,  under  continued  trituration, 
and  filter. 

AQUA  HYDROGENII  DIOXIDI.   U.  S.     Solution  of  Hydrogen  Dioxide. 
[Solution  of  Hydrogen  Peroxide.]!/'^ 

A  slightly  acid,  aqueous  solution  of  Hydrogen  Dioxide  [H2O2  ^  33.92],  containing, 
when  freshly  prepared,  about  3  per  cent.,  by  weight,  of  the  pure  Dioxide,  correspond- 
ing to  about  10  volumes  of  available  oxygen. 

Metric.  Old  form. 

Barium  Dioxide 300  Gm.  10  oz.  av.  7  grains. 

Phosphoric  Acid, 

Diluted  Sulphuric  Acid, 

Distilled  Water,  each,  a  sufficient  quantity. 

Pour  500  C.c.  [old  form  16  fl.  oz.]  of  cold  Distilled  Water  into  a 
suitable  bottle,  add  to  it  the  Barium  Dioxide  in  such  a  way  that  it  shall 
not  form  lumps,  and  shake  vigorously  so  that  a  uniform  mixture  may 
result.  Provide  suitable  means  of  refrigeration,  so  that  the  bottle  and 
contents  may  be  kept  at  a  temperature  below  10°  C.  (50°  F.),  and 
shake  it  thoroughly  every  few  minutes  during  half  an  hour.  After- 
wards, continuing  the  refrigeration,  shake  it  occasionally,  but  vigor- 
ously, until  the  Dioxide  has  become  fully  hydrated,  which  may  be 
recognized  from  the  fact  that  only  a  small  portion  of  the  water  sepa- 
rates from  it  on  standing,  and  that  it  may  be  mixed  with  the  separated 
water  without  great  effort  by  shaking.  Having  introduced  96  C.c. 
[old  form  3  fl.  oz.  34  minims]  of  Phosphoric  Acid  into  a  bottle  having 
the  capacity  of  about  2000  C.c.  [old  form  4  pints],  add  to  it  320  Co. 
[old  form  10  fl.  oz.  115  minims]  of  Distilled  Water,  cool  the  mixture, 
and  remove  50  C.c.  [old  form  1  fl.  oz.  288  minims]  as  a  reserved 
portion.  Now  add  the  well-mixed  magma,  in  about  four  portions,  to 
the  acid  liquid,  and  mix  them  intimately  by  vigorous  and  continuous 
shaking,  cooling  the  bottle  after  each  addition  of  magma.  From  time 
to  time  test  the  reaction  of  the  liquid,  and,  when  it  becomes  alkaline, 
add  to  it,  cautiously,  a  little  of  the  reserved  Phosphoric  Acid,  until  the 
liquid  has  again  acquired  an  acid  character.  Repeat  the  agitation  from 
time  to  time,  and  also  the  cautious  addition  of  Phosphoric  Acid,  as 
long  as  the  liquid  becomes  alkaline  on  prolonged,  vigorous  shaking. 
If  necessary,  a  further  quantity  of  Phosphoric  Acid  should  be  diluted 
witli  Distilled  Water,  in  the  proportion  above  given,  and  a  portion  of 
this  liquid  used  for  saturation.  Having  finally  shaken  the  bottle 
again  very  thoroughly,  and  until  the  liquid  part  is  neutral  to  litmus 
paper,  set  it  aside  until  the  precipitate  occupies  only  about  one-third 
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of  the  volume  of  the  contents,  and  pour  the  supernatant  liquid  upon  a 
wetted,  double,  rapidly-acting,  white  filter,  of  a  diameter  of  thirty  cen- 
timeters. Then  transfer  the  semi-liquid  precipitate  to  the  filter,  rinse 
the  bottle  with  100  C.c.  [old  form  3  fl.  oz.  96  minims]  of  Distilled 
Water,  transfer  this  to  the  filter,  and  when  the  liquid  has  drained  off, 
wash  the  barium  phosphate  on  the  filter  with  Distilled  Water,  until 
the  filtrate  measures  1000  C.c.  [old  form  2  pints].  Now  add  to  it, 
first,  20  drops,  and  afterwards,  if  necessary,  further,  smaller  quantities 
of  Diluted  Sulphuric  Acid,  until  a  small  portion  of  the  liquid,  after 
filtration  (which  may  be  assisted  by  a  little  starch),  is  no  longer  ren- 
dered cloudy  by  Diluted  Sulphuric  Acid.  Mix  the  cloudy  liquid  with 
about  10  Gm.  [old  form  146  grains]  of  starch  by  agitation,  so  that  the 
starch  may  be  thoroughly  distributed  throughout  the  liquid,  and  then 
filter  it  through  a  well-wetted,  white  filter  of  a  diameter  of  twenty-five 
centimeters,  returning  the  first  portions  until  it  runs  through  clear. 
When  all  the  liquid  has  passed,  ascertain  the  percentage  of  Hydrogen 
Dioxide  contained  in  it  by  assay  (see  Part  III.),  and  dilute  the  remain- 
ing liquid  if  necessary,  so  that  it  will  contain  3  per  cent,  of  absolute 
Hydrogen  Dioxide. 

Keep  the  product  in  loosely-stoppered  bottles,  in  a  cool  place. 

Since  Solution  of  Hydrogen  Dioxide  will  gradually  diminish  in 
strength,  even  when  carefully  kept,  it  should  either  be  freshly  made 
when  wanted,  or  be  kept  on  hand  only  in  such  quantity  as  will  prob- 
ably be  consumed  within  a  short  time.  Any  Solution  which  has 
become  weaker  need  not,  for  this  reason,  be  thrown  away,  but  may  be 
reserved  for  an  occasion  when  a  weaker  or  diluted  solution  is  prescribed 
or  demanded.  Or  it  may  be  employed,  when  making  a  fresh  supply, 
as  a  diluent  of  the  stronger  solution. 

AQUA  MENTHiE  PIPERITiE.   U.  S.     Peppermint  Water. 

Metric.  Old  form. 

Oil  of  Peppermint 2  C.c.  30  minims. 

Precipitated  Calcium  Phosphate 4  Gm.  60  grains. 

Distilled  Water,  a  sufficient  quantity, 

To  make looo  C.c.  2  pints. 

Triturate  the  Oil  of  Peppermint  with  the  Precipitated  Calcium  Phos- 
phate, add  the  Distilled  Water  gradually,  under  constant  trituration, 
and  filter. 

AQUA  MENTHiE  VIRIDIS.   U.S.     Spearmint  Water. 

Metric,  Old  form. 

Oil  of  Spearmint 2  C.c.  30  minims. 

Precipitated  Calcium  Phosphate 4  Gm.  CO  grains. 

Distilled  Water,  a  sufficient  quantity, 


To  make 1000  C.c.  2  pints. 

Triturate  the  Oil  of  Spearmint  with  the  Precipitated  Calcium  Phos- 
phate, add  the  Distilled  Water  gradually,  under  constant  trituration, 
and  filter. 
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AQUA  ROS-ffi.   U.  S.     Rose  Water. 

Old  form. 

Stronger  Rose  Water, 

Distilled  Water,  of  each,  one  volume 8  fl.  oz. 

Mix  them  immediately  before  use. 

AQUA  ROSiE  FORTIOR.   U.S.     Stronger  Rose  Water. 

[Aqua  Ros^e,  Pharm.  1880.     Triple  Eose  Water.] 

Water  saturated  with  the  volatile  oil  of  Rose  petals,  obtained  as  a 
by-product  in  the  distillation  of  Oil  of  Rose. 

Stronger  Rose  Water  should  be  kept  in  well- stoppered  bottles,  in  a 
dark  place. 

Stronger  Rose  Water  should  be  colorless  and  clear,  not  mucilaginous,  and  give  no 
reaction  with  hydrogen  sulphide  or  ammonium  sulphide  T.  S.  (absence  of  metallic 
impurities). 

Liquores.     Solutions. 

Under  this  head  the  U.  S.  Pharmacopoeia  places  all  aqueous  solutions 
of  non-volatile  substances  except  such  as  naturally  form  separate  dis- 
tinctive classes,  as  the  syrups,  infusions,  and  decoctions. 

This  classification  is  adopted  only  in  the  U.  S.  Pharmacopoeia,  the 
British  standard  embracing,  in  addition,  gaseous  and  saccharine  solu- 
tions, as  Liquor  Amraonise,  Liquor  Calcis  Saccharatus,  etc.,  whilst  the 
German  Pharmacopoeia  does  not  adopt  any  definite  method,  solutions 
of  volatile  and  non-volatile  substances  both  being  in  the  class  Aquae 
and  also  in  the  class  Liquores ;  Aqua  Rosae  and  Aqua  Plumbi  being 
together,  and  Liquor  Aramonii  Caustici  and  Liquor  Natri  Caustici 
being  in  the  same  class. 

The  official  solutions  constitute  a  most  interesting  group  of  prepara- 
tions. They  are  usually  very  active  medicinal  agents,  and  some  of 
them  are  powerful  poisons.  The  number  of  official  solutions  is  twenty- 
four.  The  following  tables  exhibit  in  condensed  form  a  view  of  the 
class  Liquores,  U.  S.  P.,  arranged  alphabetically  in  two  classes.  1. 
Simple  aqueous  solutions,  in  which  the  solid  dissolved  is  not  altered  in 
any  respect,  except  so  far  as  depends  upon  its  external  form.  2.  Chem- 
ical aqueous  solutions,  or  those  in  which  the  properties  of  the  dissolved 
body  or  bodies  are  changed  by  chemical  action  or  heat  (see  page  199). 

Ltquores,  U.  S.  p. 

1.  Simple  Solutions  (aqueous). 
Name.  Composition. 

Liquor  Acidi  Arsenosi 1  per  cent.  AsgOg,  5  per  cent.  dil.  HCl. 

Arseni  et  Hydrargyri  lodidi     ...  1  per  cent.  Aslo,  1  per  cent.  Hglg. 

Calcis Saturated  Solution  CafOHk. 

lodi  Compositus 5  per  cent.  I,  10  per  cent.  KI. 

Plumbi  Subacetatis  Dilutus     ...  3  per  cent.  Sol.  Lead  Subacetate. 

Potassse 6.6  per  cent.  Potassa  (second  formula). 

Sodae 5.6  per  cent.  Soda  (second  formula). 

Sodii  Arsenatis 1  per  cent,  dried  Sodium  Arsenate. 

Sodii  Silicatis Nearly  Saturated  Solution. 
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2.  Chemical  Solutions  (aqueous). 
Name.  Cumpositioo. 

Liquor  Ammonii  Acetatis Dil.  Acetic  Acid  with  Ammonium  Carbonate. 

Ferri  Acetatis Ferric  Hydrate  with  Glacial  Acetic  Acid  and 

Water  (31  per  cent,  anhydrous  Ferric  Ace- 
tate). 

Ferri  Chloridi Iron,   HCljHNOo,  and  Distilled  Water  (37.8 

per  cent,  anhydrous  Ferric  Chloride). 

Ferri  Citratis Ferric  Hydrate  with  Citric  Acid  and  Water 

(42.5  to  43  per  cent,  of  Scaled  Salt). 

Ferri  et  Ammonii  Acetatis  ....  Ferric  Chloride,  Dil.  Acetic  Acid,  Ammonium 

Acetate,    Aromatic    Elixir,    Glycerin,    and 
Water. 

Ferri  Nitratis Ferric  Hydrate  with  Nitric  Acid  and  Water 

(6.2  per  cent,  anhydrous  Ferric  Nitrate). 

Ferri  Subsulphatis Ferrous  Sulphate,  H^S04,HN03,  Water  (13.6 

per  cent,  of  Metallic  Iron). 

Ferri  Tersulphatis Ferrous  Sulphate,  H2S04,HN03,  Water  (28.7 

per  cent,  of  the  Salt). 

Hydrargyri  Nitratis 40  per  cent.  Red  Mercuric  Oxide,  45  per  cent. 

Nitric  Acid,  Water  (about  60  per  cent.  Mer- 
curic Nitrate,  and  11  per  cent.  HNOg). 

Magnesii  Citratis Magnesium  Carbonate,   Citric  Acid,  Syrup  of 

Citric  Acid,  Potassium  Bicarbonate,  Water. 

Plumbi  Subacetatis Lead  Acetate,  Lead  Oxide,  Water  (about  25 

per  cent.  Lead  Subacetate). 

Potassae Potassium  Bicarbonate,  Lime,  Water  (about  5 

per  cent.  Potassa). 

Potassii  Arsenitis 1  per  cent.  Arsenous  Acid,  2  per  cent.  Potass. 

Bicarb.,  3  percent.  Compound  Tincture  of 
Lavender,  Water. 

Potassii  Citratis Potassium   Bicarbonate,    Citric    Acid,    Water 

(about  9  per  cent,  anhydrous  Potassium  Ci- 
trate). 

Sodae Sodium  Carbonate,  Lime,  Water  (about  5  per 

cent.  Sodium  Hydrate). 

Sodae  Chloratae Sodium  Carbonate,  Chlorinated  Lime,  Water 

(at  least  2.6  per  cent,   by  weight  available 
ChlorineV 

Zinci  Chloridi Zinc,  Nitric  Acid,  Precipitated  Zinc  Carbon- 
ate, HCl,  Water  (about  50  per  cent,  by 
weight  Zinc  Chloride). 

The  official  solutions  vary  so  greatly  in  their  properties  and  method 
of  preparation,  that  no  general  formula  or  remarks  can  be  given  here 
to  aid  the  student  in  studying  them  individually  which  would  compare 
in  value  with  the  careful  consideration  that  should  be  given  each  sepa- 
rate formula.  These  processes  will  be  found  under  the  head  of  the 
bases  entering  into  them  in  Part  III.  For  general  manipulations  of 
solutions,  see  page  199. 
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QUESTIONS  ON  CHAPTER  XXI. 

AQUEOUS   SOLUTIONS. 

How  may  the  various  forms  of  official  preparations  be  conveniently  classified  ? 

What  are  the  preparations  known  as  waters  ? 

Are  any  other  preparations  recognized  as  waters  by  the  French  and  German  Phar- 
macopoeias ? 

What  various  methods  have  been  used  for  preparing  official  waters  ? 

How  many  official  waters  are  there  ? 

What  are  the  medicated  waters  generally  used  for  ? 

What  is  the  process  of  preparing  a  medicated  water  from  a  volatile  liquid  ? 

How  is  a  solution  of  a  gas  obtained  ? 

How  many  distilled  waters  are  there  ? 

From  what  is  aqua  amygdalae  amarse  prepared,  and  of  what  strength  is  it? 

What  is  the  strength  of  aqua  creosoti  ?  Of  aqua  ammoniie  ?  Of  aqua  ammoniae 
fortior  ?     Of  aqua  chlori  ? 

Are  the  volatile  oils  generally  more  soluble  in  hot  or  in  cold  water? 

In  the  preparation  of  medicated  waters,  what  is  the  object  of  passing  the  liquid 
through  an  absorbent  powder? 

What  substance  has  most  generally  been  used  for  the  purpose  ? 

What  is  an  objection  to  its  use  ? 

What  other  various  substances  have  been  used  ? 

Where  solutions  of  alkaloids  or  of  nitrate  of  silver  are  to  be  made,  what  should 
be  used  ? 

What  substance  is  used  in  the  official  process  ? 

Describe  the  process. 

What  is  the  strength  of  the  following  waters :  aqua  anisi,  aqua  camphorae,  aqua 
cinnamomi,  aqua  fceniculi,  aqua  menthaa  piperitae,  aqua  menthaa  viridis  ? 

Of  the  various  processes  for  preparing  medicated  waters,  which  is  the  best  ? 

What  precautions  should  be  observed  in  order  to  obtain  distilled  waters  of  the  best 
quality  ? 

How  may  a  drug  be  prevented  from  being  injured  by  heat  during  distillation? 

In  distilling  rose  water  or  orange  flower  water,  is  a  naked  fire  or  steam  heat  prefer, 
able,  and  why  ? 

How  may  distilled  waters  be  preserved  ? 

Is  alcohol  useful  for  the  purpose  ? 

What  is  the  objection  to  it? 

What  is  the  strength  of  orange  flower  water? 

What  is  the  strength  of  rose  water? 

Write  out  in  full  the  Latin  nanxe  of  bitter  almond  water. 

Give  the  formula  and  mode  of  preparing  it.     Of  preparing  aqua  anisi. 

How  is  orange  flower  water  prepared  ? 

Give  the  formula  and  mode  of  preparing  camphor  water. 

What  is  chlorine  water? 

How  much  chlorine  does  it  contain  ? 

How  is  it  prepared  ? 

Give  the  formula  and  mode  of  preparing  cinnamon  water.     Creosote  water. 

How  is  distilled  water  prepared  ? 

Give  the  formula  and  mode  of  preparing  fennel  water.     Peppermint  water. 

Write  out  in  full  the  Latin  name  of  peppermint  water.     Of  spearmint  water. 

Give  the  formula  and  mode  of  preparing  spearmint  water. 

How  is  rose  water  prepared  ? 

What  are  Liquores  of  the  U.  S.  P.  ? 

How  many  official  solutions  are  there? 

Into  what  two  classes  are  solutions  divided  ? 


CHAPTER  XXII. 

AQUEOUS  SOLUTIONS  CONTAINING  SWEET  OR  VISCID 

SUBSTANCES. 

Syrupi.     Syrups. 

Syeups  are  concentrated  solutions  of  sugar  in  water  or  aqueous 
liquids.  The  liquids  used  sometimes  contain  acetic  or  other  organic 
aeids,  and  occasionally  a  small  quantity  of  alcohol.  When  water  alone 
is  used  in  making  the  solution  of  sugar,  the  preparation  is  termed  syrup, 
or  simple  syrup.  When  the  water  contains  soluble  principles  from 
various  medicinal  substances,  the  syrup  is  called  a  medicated  syrup.  A 
Jlavwed  syrup  is  one  which  is  not  medicinal  in  its  action,  but  which  is 
made  by  the  introduction  of  various  aromatic  or  pleasantly-flavored 
substances.  Syrups  are  useful  preparations,  because  their  sweet  taste 
facilitates  administration,  whilst  the  presence  of  a  large  percentage  of 
sugar  renders  them  permanent  if  they  are  properly  made. 

Selection  of  the  Sugar. — The  sugar  which  should  be  used  exclu- 
sively in  making  syrups  is  clearly  defined  by  the  Pharmacopoeia.  It  is 
described  as  in  white,  dry,  hard,  distinctly  crystalline  granules,  per- 
manent in  the  air,  odorless,  having  a  purely  sweet  taste,  and  a  neutral 
reaction.  This  description  corresponds  with  the  sugar  known  commer- 
cially as  "  granulated,"  and  the  official  tests  prescribed  should  be  care- 
fully observed.  (See  Saccharum.)  The  direction  that  the  sugar  should  be 
dry  is  all-important,  because  the  permanency  of  syrups  largely  depends 
upon  their  containing  the  correct  proportion  of  sugar  and  water.  If 
an  insufficient  amount  of  sugar  is  present,  the  syrups  will  ferment ;  if 
they  contain  too  much,  crystallization  of  the  excess  takes  place  at  first, 
whilst  the  subsequent  growth  of  the  crystals  is  accompanied  by  an  ab- 
straction of  sugar  from  the  liquid,  and  the  result  is  such  a  weakening 
of  the  syrup  that  fermentation  results,  as  in  the  first  instance.  Damp 
sugar  should  never  be  used  unless  the  amount  of  moisture  has  been 
carefully  ascertained,  and  an  allowance  made  for  it. 

Preparation  of  Ssnrups. — Syrups  are  prepared  in  various  ways,  and 
the  choice  of  the  proper  method  must  always  depend  upon  the  physical 
and  chemical  characteristics  of  the  substances  entering  into  the  prepara- 
tion. Five  methods  are  officially  recognized,  which  may  be  summarized 
as  follows:  1.  By  solution  with  heat.  2.  By  agitation  without  heat. 
3.  By  the  simple  addition  of  a  medicating  liquid  to  syrup.  4.  By 
digestion  or  maceration.     5.  By  percolation. 
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1.  By  Solution  with  Heat. — This  is  the  usual  method  of  making 
syrups  when  the  valuable  constituent  is  not  volatile  nor  injured  by  heat, 
and  when  it  is  desirable  to  make  the  syrup  rapidly.  The  sugar  is  usually 
dissolved  in  the  water  or  aqueous  solution  and  heated  until  solution  is 
eflfected,  skimmed,  strained,  and  the  proper  quantity  of  water  added  to 
make  the  desired  weight  or  measure.  If  the  syrup  is  made  from  an  in- 
fusion, a  decoction,  or  an  aqueous  solution  containing  organic  matter, 
it  is  usually  proper  to  heat  the  syrup  to  the  boiling-point,  in  order  to 
coagulate  albuminous  matter :  this  is  separated  subsequently  by  strain- 
ing. If  the  albumen  or  other  impurities  were  suffered  to  remain  in  the 
syrup,  fermentation  would  probably  be  induced  in  warm  weather.  Sac- 
charometers  (see  page  83)  are  very  useful  in  making  syrups  by  the  hot 
process  where  the  specific  gravity  of  the  finished  syrup  is  known.  This 
instrument  may  be  floated  in  the  syrup  whilst  boiling,  and  thus  the  exact 
degree  of  concentration  determined  without  waiting  to  cool  the  syrup 
and  having  to  heat  it  again  subsequently  to  concentrate  it  further. 

2.  By  Ag-itation  -without  Heat. — This  process  is  directed  by  the 
Pharmacopoeia  to  be  used  in  those  cases  where  there  is  likelihood  of  loss 
of  valuable  volatile  constituents.  It  is  the  principal  cold  process  adopted 
by  the  Pharmacopoeia.  The  aqueous  solution  is  usually  directed  to  be 
added  to  the  sugar  in  a  bottle,  and  the  whole  well  shaken  together  until 
the  sugar  is  dissolved.  This  is  best  effected  by  allowing  the  tightly- 
corked  bottle  to  lie  upon  its  side  during  the  intervals  of  agitation. 

3.  By  the  Simple  Addition  of  Medicating  Liquid  to  Syrup. — 
This  method  is  resorted  to  in  those  cases  in  which  fluid  extracts,  tinc- 
tures, or  other  liquids  are  added  to  syrup  in  order  to  medicate  it.  Syrups 
made  in  this  way  usually  show  precipitates  in  time,  owing  to  the  fact 
that  alcohol  enters  into  most  of  the  liquids  thus  used,  and  the  resinous 
and  oily  substances  dissolved  by  the  alcohol  often  precipitate  when 
mixed  with  the  syrup,  producing  unsightly  preparations. 

4.  By  Maceration  or  Digestion. — But  one  official  syrup  is  made 
by  digestion, — i.e.,  syrup  of  tolu.  This  method,  as  shown  in  this  prepa- 
ration, is  not  recommended  as  either  accurate  or  efficient.  A  solution 
of  a  comparatively  insoluble  substance,  like  balsam  of  tolu,  can  always 
be  effected  in  a  more  rapid  and  thorough  manner  by  dissolving  the 
substance  in  alcohol,  mixing  the  tincture  with  sugar,  and  then  getting 
rid  of  the  alcohol  subsequently  by  evaporation,  or  by  the  simpler  and 
better  method  of  suspending  the  resinous  tincture  in  a  mixture  of  mag- 
nesium carbonate  and  water,  filtering,  and  retaining  the  small  proportion 
of  alcohol  in  the  finished  syrup.  The  process  of  maceration  without 
digestion  is  used  in  making  the  official  syrup  of  tar,  and  consists  simply 
in  stirring  the  purified  tar  with  boiling  distilled  water,  macerating  for 
tliirty-six  hours,  decanting  the  solution,  and  filtering. 

5.  Percolation  in  making  Syrups. — This  method  originated  with 
Orynski,  and  is  conducted  as  follows.  Into  the  lower  orifice  of  an 
ordinary  percolator  is  introduced  a  small  piece  of  sponge,  the  sugar 
(granulated)  is  then  poured  in,  and  upon  this  the  water,  the  apparatus 
being  arranged  as  is  usual  in  the  process  of  percolation.  The  percolator 
may  be  covered  loosely,  and  the  operation  will  proceed  without  further 
attention,  the  syrup  coming  through  drop  by  drop.     If  it  should  be 
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necessary  to  use  crushed  sugar,  the  percolator  must  be  corked  at  the 
lower  orifice,  and  the  sugar  and  water  introduced  and  allowed  to  macerate 
until  the  former  has  dissolved  down  to  half  its  bulk,  when  the  cork  may 
be  removed  and  the  liquid  be  allowed  to  drop.  If,  after  the  liquid  has 
all  passed,  there  remains  a  quantity  of  undissolved  sugar  in  the  perco- 
lator, enough  percolate  may  be  poured  back  to  dissolve  it,  afterwards 
adding  sufKcient  water  to  bring  the  whole  up  to  the  required  measure. 

To  be  successful  in  using  this  process,  care  in  several  particulars  must 
be  exercised  :  1.  The  percolator  used  should  be  cylindrical  or  semi- 
cylindrical,  and  cone-shaped  as  it  nears  the  lower  orifice.  2.  The  sugar 
must  be  coarse,  else  it  will  form  into  a  compact  mass,  which  the  liquid 
cannot  permeate.  3.  The  sponge  must  be  introduced  with  care.  If 
pressed  too  tightly  in,  it  will  effectually  stop  the  process ;  if  inserted 
too  loosely,  the  liquid  w^ill  pass  too  rapidly,  and  will,  in  consequence, 
be  weak  and  turbid  (from  imperfect  filtration). 

Preservation  of  Syrups. — Syrups  should  never  be  made  in  larger 
quantities  than  can  be  used  within  a  few  months,  except  in  those  cases 
where  special  facilities  can  be  employed  for  their  preservation.  A  low 
temperature  is  the  best  preservative  for  syrups :  concentration  with- 
out supcrsaturation  is  also  a  condition  favorable  to  preservation.  The 
addition  of  substances  like  boric  acid  or  salicylic  acid,  alcohol,  calcium 
sulphite,  etc.,  to  prevent  the  fermentation  of  syrups,  is  not  recommended, 
for  if  used  in  sufficient  quantity  to  act  as  preservatives  they  communi- 
cate their  own  flavor  to  the  syrup,  or  are  otherwise  objectionable.  The 
practice  of  restoring  syrups  which  have  been  spoiled  through  fermenta- 
tion by  heating  them  and  "  working  them  over"  is  a  reprehensible  one. 
The  practice  of  good  pharmacy  demands  the  possession  of  sufficient 
moral  courage  to  find  a  place  for  fermented  syrups  where  they  will  do 
the  least  harm, — i.e.,  in  the  sink  and  gutter-pipe. 

A  simple  and  practical  method  of  preserving  syrups,  which  is  very 
effective,  is  as  follows.  A  number  of  bottles  are  provided  holding  not 
more  than  a  pint  each,  even  when  the  quantity  of  syrup  is  large ;  the 
bottles  are  thoroughly  cleaned,  and  kept  hot  by  immersion  in  boiling 
water  until  ready  for  use  ;  and  a  sufficient  number  of  good  corks,  which 
have  been  thoroughly  soaked  in  hot  water,  and  of  the  proper  size  for  the 
bottles,  should  be  at  hand.  The  syrup  should  be  heated  to  the  boiling- 
point  (strained,  if  necessary,  and  reheated),  and  poured  into  the  hot  bottles 
until  they  are  filled  to  the  brim.  The  corks  are  inserted  by  forcibly 
pressing  them  into  the  necks  of  the  bottles,  thereby  displacing  a  small 
portion  of  the  syrup,  and  are  tied  down  with  twine  in  the  usual  man- 
ner. Then,  whilst  the  necks  of  the  bottles  are  still  hot  (and  before  the 
syrup  can  contract  in  volume  through  cooling)  they  are  dipped  into 
melted  sealing-wax  contained  in  a  suitable  vessel.  By  this  method  the 
germs  which  are  supposed  to  produce  fermentation  are  destroyed  by  the 
heat,  and  no  air  can  find  its  way  to  the  syrup,  as  the  bottles  are  her- 
metically sealed.     Fruit-juices  may  be  preserved  in  the  same  way. 

Official  Syrups. — There  are  thirty-two  official  syrups.  Of  this 
number  four  are  made  by  solution  with  heat,  fourteen  by  the  simple 
addition  of  medicating  liquid  to  syrup,  thirteen  by  agitation  of  the  sugar 
with  the  medicating  liquid  without  heat,  and  one  by  maceration  or  digestion. 
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Table  of  OfHcial  Syrups,  arranged  in  Classes  according  to  the  Methods  employed 

in  their  Preparation. 


Name  and  Method  of 
Preparaiioo. 


Sub-Classes. 


Proportions. 


Solution  with  Heat. 
Syrupus. 

Calcis. 

Ferri  lodidi. 


Bubi  Idaei. 

Scillse. 

Simple  Addition  of 
Medicating  Liquid  to 
Syrup. 

Syrupus  Acacife. 
Acidi  Citrici. 

Khei  Aromaticus. 

Tolutanus. 


Lactucarii. 

Ipecacuanhae. 

Krameriae. 
Khei. 

Eosse. 

Rubi. 

Sarsaparillae   Com- 
positus. 

Scillse  Compositus. 


Senegae. 
Zingiberis. 


Solution  involving 
chemical  action 
preserved  by 
sugar. 

From  clarified  rasp- 
berry juice. 

Containing  acetic 
acid. 


With  mucilage. 

With  flavored  acid- 
ulated solution. 

With  aromatic 
tincture. 

With  strong  tinc- 
ture. 


With  tincture. 
With  fluid  extract. 


Medicated      water 
from  tincture. 


II  u 


Medicated  water 
from  fluid  ex- 
tract. 


850  Gm.  Sugar ;  Distilled  Water  to  1000 

C.c. 
65  Gm.  Lime  ;  400  Gm.  Sugar ;  Water 

to  1000  C.c. 
(Containing  10  p.c.  Ferrous  Iodide.)     25 

Gm.    Iron    Wire ;     83    Gm.     Iodine ; 

Syrup,  Distilled  Water,  to  1000  Gm. 

Fresh  ripe  Easpberries  and  Sugar. 

450   C.c.    Vinegar  of  Squill;    800  Gm. 
Sugar;  Water  to  1000  C.c. 


250  C.c.  Mucilage  ;  Syrup  to  1000  C.c. 

10  Gm.  Citric  Acid;  10  C.c.  Water;  10 
C.c.  Spirit  of  Lemon ;  Syrup  to  1000  C.c. 

150  C.c.  Aromatic  Tincture  of  Ehubarb  ; 
850  C.c.  Syrup. 

10  Gm.  Balsam  of  Tolu ;  50  Gm.  Pre- 
cipitated Calcium  Phosphate ;  850  Gm. 
Sugar ;  50  C.c.  Alcohol ;  Water  to  1000 
C.c. 

100  C.c.  Tincture  of  Lactucarium ;  50 
Gm.  Precipitated  Calcium  Phosphate ; 
750  Gm.  Sugar;  Water  to  1000  C.c. 

70  C.c.  Fluid  Extract  of  Ipecac  ;  10  C.c. 
Acetic  Acid;  100  C.c.  Glycerin;  700 
Gm.  Sugar;  Water  to  1000  C.c. 

450  C.c.  Fluid  Extract  of  Krameria ;  550 
C.c.  Syrup. 

100  C.c.  Fluid  Extract  of  Ehubarb ;  4 
C.c.  Spirit  of  Cinnamon ;  10  Gm.  Po- 
tassium Carbonate  ;  50  C.c.  Glycerin  ; 
50  C.c.  Water;  Svrup  to  1000  C.c. 

125  C.c.  Fluid  Extract  of  Eose  ;  875  C.c. 
Syrup. 

250  C.c.  Fluid  Extract  of  Eubus;  750 
C.c.  Syrup. 

200  C.c.  Fluid  Extract  of  Sarsaparilla ; 
15  C.c.  Fluid  Extract  of  Glycyrrhiza ; 
15  C.c.  Fluid  Extract  of  Senna;  650 
Gm.  Sugar;  0.1  C.c.  Oil  of  Sassafras; 
0.1  C.c.  Oil  of  Anise;  0.1  C.c.  Oil  of 
Gaultheria  ;  Water  to  1000  C.c. 

80  C.c.  Fluid  Extract  of  Squill ;  80  C.c. 
Fluid  Extract  of  Senega  ;  2  Gm.  Anti- 
mony and  Potassium  Tartrate  ;  10  Gm. 
Precipitated  Calcium  Phosphate ;  750 
Gm.  Sugar;  Water  to  1000  C.c. 

200  C.c.  Fluid  Extract  of  Senega;  5  C.c. 
Ammonia  Water;  700  Gm.  Sugar; 
Water  to  1000  C.c. 

30  C.c.  Fluid  Extract  of  Ginger ;  15  Gm. 
Precipitated  Calcium  Phosphate;  860 
Gm.  Sugar;  Water  to  1000  C.c. 
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Table  of  Official  Syrups,  etc. — (Continued.) 


Name  and  Method  of 
Preparation. 


Sub-ClasBes. 


ProportionB. 


Agitation  of  Sugarwith 
Medicating  Liquid  or 
simple  admixture 
>vitnout  Heat. 

Syrupus  AUii. 
Althseae. 

Pruni  Virginianse. 
Senna. 

Amygdalae. 


Aurantii. 


Aurantii  Florum. 

Ferri    Quininse    et 
Strychninse 
Phosphatum. 


Hypophosphitum. 


Hypophosphitum 
cum  Ferro. 

Acidi  Hydriodici. 


Calcii     Lactophos- 
phatis. 


By  Maceration  or  Di- 
gestion. 

Syrupus    Picis    Liq- 
uidae. 


Containing     acetic 

acid. 
From  cold  aqueous 

infusion. 


From    infusion    in 
boiling  water. 

From  emulsion. 


Medicated      water 
from  tincture. 

Simple    admixture 
or  solution. 


Solution  involving 
chemical  reac- 
tion. 


200  Gm.  Fresh  Garlic ;  800  6m.  Sugar ; 
Diluted  Acetic  Acid  to  1000  C.c. 

50  Gm.  Althaea;  30  C.c.  Alcohol;  100 
C.c.  Glycerin;  700 Gm.  Sugar;  Water 
to  1000  C.c. 

150  Gm.  Wild  Cherry;  700  Gm.  Sugar; 
150  C.c.  Glycerin  ;  Water  to  1000  C.c. 

250  Gm.  Alexandria  Senna ;  5  C.c.  Oil 
of  Coriander;  150  C.c.  Alcohol;  700 
Gm.  Sugar;  Water  to  1000  C.c. 

140  Gm.  Sweet  Almond ;  40  Gm.  Bitter 
Almond;  200  Gm.  Sugar;  100  C.c. 
Orange  Flower  Water;  130  C.c.  Wa- 
ter; Syrup  to  1000  C.c. 

50  Gm.  Sweet  Orange  Peel ;  50  Gm.  Pre- 
cipitated Calcium  Phosphate ;  700  Gm. 
Sugar;  Alcohol,  Water,  to  1000  C.c. 

850  Gm.  Sugar ;  Orange  Flower  Water, 
to  make  1000  C.c. 

20  Gm.  Soluble  Ferric  Phosphate;  30 
Gm.  Quinine  Sulphate ;  0.2  Gm.  Strych- 
nine ;  48  C.c.  Phosphoric  Acid ;  100 
C.c.  Glycerin;  50  C.c.  Water;  Syrup 
to  1000  C.c. 

45  Gm.  Calcium  Hypophosphite  ;  15  Gm. 
Potassium  Hypophosphite;  15  Gm. 
Sodium  Hypophosphite;  2  Gm.  Di- 
luted Hypophosphorous  Acid ;  500  Gm. 
Sugar ;  5  C.c.  Spirit  of  Lemon  ;  Water 
to  1000  C.c. 

10  Gm.  Ferrous  Lactate;  10  Gm.  Potas- 
sium Citrate  ;  Syrup  of  Hypophosphites 
to  1000  C.c. 

(Containing  1  p.c.  Absolute  Hydriodic 
Acid.)  13  Gm.  Potassium  Iodide ;  1 
Gm.  Potassium  Hypophosphite ;  12 
Gm.  Tartaric  Acid;  15  C.c.  Water; 
Diluted  Alcohol,  Syrup,  to  1000  Gm. 

60  C.c.  Lactic  Acid  ;  30  C.c.  Phosphoric 
Acid;  25  C.c.  Orange  Flower  Water; 
25  Gm.  Precipitated  Calcium  Carbon- 
ate ;  700  Gm.  Sugar ;  Water  to  1000  C.c. 


75  Gm.  Tar;  150  C.c.  Water;  400  C.c. 
Boiling  Distilled  AVater ;  100  C.c.  Gly- 
cerin ;^800  Gm.  Sugar ;  Distilled  Water 
to  1000  C.c. 


SYRUPUS.   U.S.    Syrup. 

Metric. 

Sugar,  in  coarse  powder 850  Gm. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1000  C.c. 


Old  form. 
7  lb.  1|  oz.  av. 

8  pints. 
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Dissolve  the  Sugar,  with  the  aid  of  heat,  in  450  C.c.  [old  form  58 
fl.  oz.]  of  Distilled  Water,  raise  the  temperature  to  the  boiling  point, 
strain  the  liquid,  and  pass  enough  Distilled  Water  through  the  strainer 
to  make  the  product,  when  cold,  measure  1000  C.c.  [old  form  8  pints]. 
Mix  thoroughly. 

Syrup  may  also  be  prepared  in  the  following  manner : 

Press  down  into  the  neck  of  a  percolator  or  funnel  of  suitable  size  a 
tapering  piece  of  coarse,  well-cleaned  sponge,  not  too  tightly,  and  in 
such  a  mauner  that  the  whole  sponge  shall  be  within  the  neck  of  the 
percolator,  its  upper  end  being  about  half  an  inch  below  its  commence- 
ment. Place  the  Sugar  in  the  apparatus,  make  its  surface  level  with- 
out shaking  or  jarring,  then  carefully  pour  on  450  C.c.  [old  form  58 
fl.  oz.]  of  Distilled  Water,  and  regulate  the  flow  of  the  liquid,  if  neces- 
sary, so  that  it  will  pass  out  in  rapid  drops.  Return  the  first  portions 
of  the  percolate,  until  it  runs  through  clear,  and,  when  all  the  liquid 
has  passed,  follow  it  by  Distilled  Water,  added  in  portions,  so  that  all 
the  Sugar  may  be  dissolved,  and  the  product  measure  1000  C.c.  [old 
form  8  pints].     Mix  thoroughly. 

Syrup  thus  prepared  has  a  specific  gravity  of  about  1.317. 

SYRUPUS   ACACIA.   U.  S.     Syrup  of  Acacia. 

Metric.  Old  form. 

Mucilage  of  Acacia,  recently  prepared 25  C.c.  1  fl.  oz. 

Syrup 75  C.c.  3  fl.  oz. 

To  make loo  C.c.  4  fl.  oz. 

Mix  them. 

This  syrup  should  be  freshly  prepared,  when  required. 

SYRUPUS   ACIDI   CITRICI,   U.  S.     Syrup  of  Citric  Acid. 

Metric.  Old  form. 

Citric  Acid lo  Gm.  146  grains. 

Water lo  C.c.  2^  fl.  dr. 

Spirit  of  Lemon lo  C.c.  2J  fl.  dr. 

Syrup,  a  sufficient  quantity, 

To  make looo  C.c.  2  pints. 

Dissolve  the  Citric  Acid  in  the  Water,  and  mix  the  solution  with 
500  C.c.  [old  form  1  pint]  of  Syrup.  Then  add  the  Spirit  of  Lemon, 
and,  lastly,  enough  Syrup  to  make  the  product  measure  1000  C.c. 
[old  form  2  pints].     Mix  thoroughly. 

SYRUPUS   ACIDI    HYDRIODICI.   U.  S.     Syrup  of  Hydriodic  Acid. 

A  syrupy  liquid  containing  about  1  percent.,  by  weight,  of  absolute  Hydriodic 
Acid  [HI  =  127.53],  or  about  1.3  Gm.  in  100  C.c. 

Metric.  Old  form. 

Potassium  Iodide 13  Gm.  250  grains. 

Potassium  Hypophosphite i  Gm.  19  grains. 

Tartaric  Acid 12  Gm.  231  grains. 

Water 15  C.c.  5  fl.  dr. 

Diluted  Alcohol, 

Syrup,  each,  a  sufficient  quantity, 

To  make 1000  Gm.  2  pints. 
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Dissolve  the  two  Potassium  salts  in  the  Water,  and  the  Tartaric 
Acid  in  25  Co.  [old  form  1  fl.  oz,]  of  Diluted  Alcohol.  Mix  the  two 
solutions  in  a  vial,  shake  it  thoroughly,  and  place  it  in  ice-water  for 
half  an  hour,  occasionally  shaking.  Then  filter  the  mixture  through 
a  small,  rapidly-acting,  white  filter,  and  carefully  wash  the  vial  and 
filter  with  Diluted  Alcohol,  until  the  filtrate  ceases  to  produce  more 
than  a  faint  cloudiness  when  a  drop  or  two  is  allowed  to  fall  into  silver 
nitrate  test-solution.  Reduce  the  filtrate,  by  evaporation  in  a  tared 
capsule,  on  a  water-bath,  to  50  Gm.  [old  form  960  grains],  and  mix 
it,  when  cold,  with  enough  Syrup  to  make  the  product  weigh  1000  Gm. 
[old  form  2  pints]. 

A  transparent,  colorless,  or  not  more  than  pale  straw-colored  liquid,  odorless,  and 
having  a  sweet  and  acidulous  taste. 

Specific  gravity  :  about  1.313  at  15°  C.  (59°  F.). 

If  a  small  portion  of  the  Syrup  be  mixed  with  a  little  starch  T.S.,  and  a  few 
drops  of  chlorine  water  then  added,  the  liquid  will  acquire  a  deep  blue  color.  Not 
more  than  a  faint  bluish  tint  should  be  produced  in  the  Syrup  by  starch  T.S.  alone 
(limit  oi  free  iodine). 

The  addition  of  silver  nitrate  T.S.  to  a  small  portion  of  the  Syrup  produces  a  pale 
yellow  precipitate,  nearly  insoluble  in  ammonia  water. 

If  32  (31.88)  Gm.  of  the  Syrup  be  exactly  neutralized  by  ammonia  water,  and 
then  mixed  with  2  drops  of  potassium  chromate  T.S.,  it  should  require  about  25  C.c. 
of  decinormal  silver  nitrate  V.S.  to  produce  a  permanent  red  tint  (corresponding  to 
about  1  per  cent,  of  absolute  Hydriodic  Acid). 


SYRUPUS   ALLII.   U.  S.     Syrup  of  Garlic. 

Metric.  Old  form. 

Fresh  Garlic,  sliced  and  bruised 200  Gm.  6  oz.  av.  296  gr. 

Sugar 800  Gm.  26  oz.  av.  308  gr. 

Diluted  Acetic  Acid,  a  sufficient  quantity, 


To  make 1000  C.c.  2  pints. 

Macerate  the  Garlic  with  300  C.c.  [old  form  9|  fl.  oz.]  of  Diluted 
Acetic  Acid  during  four  days,  and  express  the  liquid,  avoiding  the  use 
of  metallic  utensils.  Then  mix  the  residue  with  200  C.c.  [old  form 
6|  fl.  oz.]  more  of  Diluted  Acetic  Acid,  and  again  express.  Mix  the 
expressed  liquids,  and  filter.  Pour  the  filtrate  upon  the  Sugar,  con- 
tained in  a  suitable  vessel,  and  stir  or  agitate  until  the  Sugar  is  dis- 
solved, liastly,  add  enough  Diluted  Acetic  Acid  to  make  the  product 
measure  1000  C.c.  [old  form  2  pints],  and  mix  thoroughly. 

Keep  the  Syrup  in  well-stoppered,  completely  filled  bottles,  in  a  cool 
place. 

Syrup  of  Garlic  may  also  be  prepared  in  the  following  manner : 

Prepare  a  percolator  or  funnel  in  tiie  manner  described  under  Syrup 
(see  Syrupus).  Pour  the  filtrate  obtained  as  directed  in  the  preceding 
formula  upon  the  Sugar,  return  the  first  portions  of  the  percolate, 
until  it  runs  through  clear,  and,  when  all  the  liquid  has  passed,  follow 
it  by  Dihited  Acetic  Acid,  until  the  product  measures  1000  C.c.  [old 
form  2  pints].     Mix  thoroughly. 
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SYRUPUS    AI.TUJEJE.   U.  S.     Syrup  of  Althaea. 

Metric.  Old  form. 

Althaea,  cut  into  small  pieces 50  Gm.  1  oz.  av.  293  gr. 

Alcohol 30  C.c.  460  minims. 

Glycerin 100  C.c.  3  fl.  oz.  96  min. 

Sugar 700  Gm.  23  oz.  av.  160  gr. 

Water,  a  suflBcient  quantity, 

To  make 1000  C.c.  2  pints. 

Wash  the  Althaea  with  cold  Water,  then  macerate  it  with  400  C.c. 
[old  form  13  fl.  oz.]  of  Water  previously  mixed  with  the  Alcohol, 
during  one  hour,  stirring  frequently,  and  strain  without  expressing  the 
residue.  In  the  strained  liquid  dissolve  the  Sugar  by  agitation,  with- 
out heat,  add  the  Glycerin,  and  enough  Water  to  make  the  product 
measure  1000  C.c.  [old  form  2  pints].     Mix  thoroughly. 

Keep  the  Syrup  in  well-stopperea,  completely  filled  bottles,  in  a 
cool  place. 

SYRUPUS    AMYGDALiE.   U.  S.     Syrup  of  Almond. 

Metric.  Old  form. 

Sweet  Almond 140  Gm.  4  oz.  av.  295  gr. 

Bitter  Almond 40  Gm.  1  oz.  av.  147  gr. 

Sugar 2QO  Gm.  6  oz.  av.  296  gr. 

Orange  Flower  Water 100  C.c.  3  fl.  oz.  96  min. 

Water 130  C.c.  4  fl.  oz.  77  min. 

Syrup,  a  suificient  quantity, 

To  make 1000  C.c.  2  pints. 

Rub  the  Almonds,  previously  blanched,  in  a  mortar  with  100  Gm. 
[old  form  3  oz.  av.  148  gr.]  of  the  Sugar  and  30  C.c.  [old  form  1  fl. 
oz.]  of  Water  to  a  smooth  paste.  Mix  this  well  with  the  Orange 
Flower  Water  and  200  C;c.  [old  form  6  fl.  oz.  192  min.]  of  Syrup, 
and  strain  with  strong  expression.  To  the  residue  add  100  C.c.  [old 
form  3  fl.  oz.  96  min.]  of  Water,  and  express  again.  In  the  strained 
liquid  dissolve  the  remainder  of  the  Sugar,  without  heat,  adding 
enough  Syrup  to  make  the  product  measure  1000  C.c.  [old  form  2 
pints]. 

Keep  -the  Syrup  in  well-stoppered,  completely  filled  bottles,  in  a 
cool  place. 

SYRUPUS    AURANTII.   U.  S.     Syrup  of  Orange. 

Metric.  Old  form. 

Sweet  Orange  Peel,  taken  from  the  fresh  fruit       50  Gm.  1  oz.  av.  293  gr. 

Precipitated  Calcium  Phosphate 50  Gm.  1  oz.  av.  293  gr. 

Sugar 700  Gm.  23  oz.  av.  160  gr. 

Alcohol, 

Water,  each,  a  sufllcient  quantity, 

To  make 1000  C.c.  2  pints. 
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Introduce  the  Sweet  Orange  Peel  (which  should  be  as  free  as  pos- 
sible from  tlie  white,  inner  layer,  and  cut  into  small  shreds)  into  a 
flask,  and  add  80  C.c.  [old  form  2^  fl.  oz.]  of  Alcohol.  Stopper  the 
flask  loosely  with  a  notched  cork,  apply  the  heat  of  a  water-bath 
until  the  Alcohol  boils,  and  maintain  it  boiling  during  five  minutes. 
Then  stopper  the  flask  well,  and  set  it  aside  to  cool.  Filter  oif  the 
liquid,  and  wash  the  filter  and  contents  with  Alcohol  until  the  filtrate 
measures  100  C.c.  [old  form  3  fl.  oz.].  Mix  the  Precipitated  Calcium 
Phosphate,  in  a  mortar,  with  150  Gm.  [old  form  5  oz.  av.]  of  Sugar, 
and  add  the  tincture  with  constant  trituration.  To  the  resulting,  pasty 
mass  add  300  C.c.  [old  form  9|  fl.  oz.]  of  Water,  triturating  con- 
stantly, transfer  the  whole  to  a  filter,  and  return  the  first  portions  of 
the  filtrate,  if  necessary,  until  it  runs  through  clear.  In  the  filtrate 
dissolve  the  remainder  of  the  Sugar,  and  add  enough  Water,  through 
the  filter,  to  make  the  product  measure  1000  C.c.  [old  form  2  pints]. 
Mix  thoroughly. 

SYRUPUS    AURANTII   FLORUM.   U.  S.     Syrup  of  Orange  Flowers. 

Metric.  Old  form. 

Sugar 850  Gm.  28  oz   av.  164  gr. 

Orange  Flower  Water,  a  sufficient  quantity, 


To  make 1000  C.c.  2  pints. 

Dissolve  the  Sugar  in  450  C.c.  [old  form  14|  fl.  oz.]  of  Orange 
Flower  Water  by  agitation,  without  heat,  add  enough  Orange  Flower 
Water  to  make  the  product  measure  1000  C.c.  [old  form  2  pints],  and 
mix  thoroughly. 

Syrup  of  Orange  Flowers  may  also  be  prepared  in  the  following 
manner : 

Prepare  a  percolator  or  funnel  in  the  manner  described  under  Syrup 
(see  Syrupus).  Pour  450  C.c.  [old  form  14|  fl.  oz.]  of  Orange  Flower 
Water  upon  the  Sugar,  return  the  first  portions  of  the  percolate  until 
it  runs  through  clear,  and,  when  all  the  liquid  has  passed,  follow  it  by 
Orange  Flower  Water,  until  the  product  measures  1000  C.c.  [old  form 
2  pints].     Mix  thoroughly. 

SYRUPUS   CALCII    LACTOPHOSPHATIS.   U.  S.     Syrup  of  Calcium 
Lactophosphate. 

Metric.  Old  form. 

Precipitated  Calcium  Carbonate 25  Gm.  365  graMs. 

Lactic  Acid 60  C.c.                     1  fl.  oz.  442  min. 

Phosphoric  Acid 36  C.c.                      1  fl.  oz.  72  min. 

Orange  Flower  Water 25  C.c.  384  minims. 

Sugar 700  Gm.  23  oz.  av.  160  gr. 

Water,  a  sufl5cient  quantity, 

To  make 1000  C.c.  2  pints. 

To  the  Lactic  Acid  mixed  with  100  C.c.  [old  form  3  fl.  oz.  96  min.] 
of  Water,  and  contained  in  a  capacious  mortar,  gradually  add  the  Cal- 
cium Carbonate,  in  portions,  until  it  is  dissolved.      Then  add  the 


304  AQUEOUS  SOLUTIONS. 

Phosphoric  Acid,  and  triturate  until  the  precipitate  at  first  formed  is 
dissolved.  Add  150  C.c.  [old  form  4  fl.  oz.  6  fl.  dr.]  of  Water,  and 
filter,  rinsing  the  mortar  with  75  C.c.  [old  form  2|  fl.  oz.]  of  Water, 
and  passing  the  rinsings  through  the  filter.  To  the  mixed  filtrates  add 
the  Orange  Flower  Water,  and,  having  added  the  Sugar,  dissolve  it  by 
agitation,  M'ithout  heat,  and  strain.  Lastly,  pass  enough  water  through 
the  strainer  to  make  the  product  measure  1000  C.c.  [old  form  2  pints], 
and  mix  thoroughly. 

SYRUPUS  CALCIS.    U.  S.     Syrup  of  Lime. 

Metric.  Old  form. 

Lime 65  Gm.  2  oz.  av.  74  gr. 

Sugar 400  Gm.  13  oz.  av.  154  gr. 

Water,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Triturate  the  Lime  and  Sugar  thoroughly  in  a  mortar,  so  as  to  form 
a  homogeneous  powder  ;  then  add  the  mixture  to  500  C.c.  [old  form 
1  pint]  of  boiling  Water,  contained  in  a  bright  copper  or  tinned  iron 
vessel,  boil  for  five  minutes,  constantly  stirring,  and  then  strain. 
Dilute  the  strained  liquid  with  an  equal  volume  of  Water,  and  filter 
through  white  paper.  Then  evaporate  the  filtrate,  in  a  tared  capsule, 
to  700  Gm.  [old  form  23  oz.  av.  160  gr.],  allow  it  to  cool,  add  to  it 
enough  Water  to  make  the  product  measure  1000  C.c.  [old  form  2 
pints],  and  mix  thoroughly. 

Keep  the  Syrup  in  well-stoppered  bottles. 

SYRUPUS  FERRI  lODIDI.   U.S.     Syrup  of  Ferrous  Iodide. 

A  syrupy  liquid  containing  about  10  per  cent.,  by  weight,  of  Ferrous  Iodide 
[Fel2  =  308.94],  or  about  13.4  Gm.  in  100  C.c. 

Metric.  Old  form. 

Iron,  in  the  form  of  fine  bright  wire,  and  cut 

into  small  pieces 25  Gm.  495  grains. 

Iodine 83  Gm.  3  oz.  av.  328  gr. 

Sjrrup, 

Distilled  Water,  each,  a  sufficient  quantity, 

To  make 1000  Gm.  2  pints. 

Introduce  the  Iron  into  a  flask  of  thin  glass,  having  a  capacity  of 
about  500  C.c.  [old  form  1  pint],  add  to  it  150  Ceroid  form  5  fl. 
oz.]  of  Distilled  Water,  and  afterwards  the  Iodine.  Shake  the  mix- 
ture occasionally,  checking  the  reaction,  if  necessary,  by  the  affusion  of 
cold  water,  and,  when  the  solution  has  acquired  a  greenish  color,  and 
has  lost  the  odor  of  Iodine,  heat  it  to  boiling.  Then  filter  it  through 
a  strong,  double,  rapidly-acting  filter  placed  in  a  funnel,  the  point  of 
which  dips  below  the  surface  of  600  Gm.  [old  form  19  fl.  oz.]  of 
Syrup  contained  in  a  tared  vessel.  When  the  liquid  has  run  through, 
wash  the  flask,  and  filter  with  a  mixture  of  25  C.c.  [old  form  1  fl.  oz.], 
each,  of  Syrup  and  Distilled  Water,  previously  raised  to  near  100°  C. 
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(212°  F.),  then  withdraw  the  funnel,  add  enough  Syrup  to  make  the 
product  weigh  1000  Gm.  [old  form  2  pints],  and  mix  thoroughly. 

Keep  the  Syrup  in  small,  well-stoppered,  and  completely  filled 
bottles. 

A  transparent,  pale  green  liquid,  having  a  sweet,  strongly  ferruginous  taste,  and 
a  neutral  reaction. 

Specific  gravity:  about  1.353  at  15°  C.  (59°  F.). 

On  adding  a  few  drops  of  potassium  ferricyanide  T.S.  to  a  small  portion  of  the 
Syrup,  a  blue  precipitate  will  be  produced. 

If  mixed  with  a  little  starch  T.S.,  and  afterwards  with  a  few  drops  of  chlorine 
water,  the  Syrup  will  acquire  a  deep  blue  color.  This  color  should  not  be  produced 
in  the  Syrup  by  starch  T.S.  alone  (absence  of  free  iodine). 

If  1.55  Gm.  (1.5447  Gm.)  of  the  Syrup  and  10  C.c.  of  water  be  introduced  into  a 
flask,  and  the  liquid  mixed,  successively,  with  11  C.c.  of  decinormal  silver  nitrate 
V.S.  and  5  C.c,  each,  of  diluted  nitric  acid  and  ferric  ammonium  sulphate  T.S.,  it 
should  not  require  more  than  about  1  C.c.  of  decinormal  potassium  sulphocyanate 
V.S.  to  produce  a  reddish-brown  tint  which  persists  after  shaking  (corresponding  to 
about  10  per  cent,  of  Ferrous  Iodide). 

SYRUPUS  FERRI,QUININ-ffi  ET  STRYCHNINiE  PHOSPHATUM.  U.S. 
Syrup  of  the  Phosphates  of  Iron,  Quinine,  and  Strychnine. 

Metric.  Old  form. 

Soluble  Ferric  Phosphate 20      Gm.  292  grains. __ 

Quinine  Sulphate 30      Gm.  438  grains.    — '  ' 

Strychnine 0.2  Gm.  3  grains. 

Phosphoric  Acid 48      C.c.  1  fl.  oz.  258  min. 

Glycerin 100      C.c.  3  fl.  oz.  96,  min. 

Water 50      C.c.  1  fl.  oz.  288  min. 

Syrup,  a  suflBcient  quantity, 

To  make ^ 1000      C.c.  2  pints. 

Heat  the  Soluble  Ferric  Phosphate  with  the  Water,  in  a  porce- 
lain capsule,  until  it  is  dissolved.  Then  add  the  Phosphoric  Acid, 
the  Quinine  Sulphate,  and  the  Strychnine,  and  stir,  until  solution  is 
effected.  Filter  the  liquid  into  the  Glycerin,  contained  in  a  graduated 
bottle,  add  enough  Syrup  to  make  up  the  volume  to  1000  C.c.  [old 
form  2  pints],  and  mix  thoroughly.     Lastly,  strain,  if  necessary. 


SYRUPUS  HYPOPHOSPHITUM.   U.  S.     Syrup  of  Hypophosphites. 

Metric.  Old  form. 

Calcium  H5T3ophosphite 45  Gm.  660  grains. 

Potassium  Hypophosphite 15  Gm.  220  grains. 

Sodium  Hypophosphite 15  Gm.  220  grains. 

Diluted  Hypophosphorous  Acid 2  Gm.  30  minims. 

Sugar 500  Gm.  16  oz.  av.  300  gr. 

Spirit  of  Lemon 5  C.c.  76  minims. 

Water,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Triturate  the  Hypophosphites  with  450  C.c.  [old  form  14|  fl.  oz.] 
of  AVater,  until  they  are  dissolved,  add  the  Spirit  of  Lemon,  and  the 
Hypophosphorous  Acid,  and  filter  the  liquid.     In  the  filtrate  dissolve 
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the  Sugar  by  agitation,  without  heat,  and  add  enough  Water,  through 
the  filter,  to  make  the  product  measure  1000  C.c.  [old  form  2  pints]. 
Strain,  if  necessary. 

Syrup  of  Hi/pophosphites  may  also  be  prepared  in  the  following 
manner : 

Prepare  a  percolator  or  funnel  in  the  manner  described  under  Syrup 
(see  Syrupus).  Pour  the  filtrate  obtained  as  directed  in  the  preceding 
formula  upon  the  Sugar,  return  the  first  portions  of  the  percolate, 
until  it  runs  through  clear,  and,  when  all  the  liquid  has  passed,  follow 
it  by  Water,  until  the  product  measures  1000  C.c.  [old  form  2  pints]. 
Mix  thoroughly. 

SYRUPUS    HYPOPHOSPHITUM    CUM    FERRO.    U.S.     Syrup  of  Hypo- 
phosphites  with  Iron. 

Metric.  Old  form. 

Ferrous  Lactate lo  Gm.  146  grains. 

Potassium  Citrate lo  Gm.  146  grains. 

Syrup  of  Hypophosphites,  a  sufficient  quantity, 


To  make looo  C.c.  2  pints. 

Rub  the  Ferrous  Lactate  and  Potassium  Citrate  with  a  small  quan- 
tity of  the  Syrup,  gradually  added,  until  they  are  dissolved.  Then 
strain,  and  add  enough  Syrup  of  Hypophosphites  to  make  the  product 
measure  1000  C.c.  [old  form  2  pints].     Mix  thoroughly. 

This  preparation  should  be  freshly  made,  when  wanted. 

SYRUPUS   IPECACUANHA.   U.  S.     Syrup  of  Ipecac. 

Metric.  Old  form. 

Fluid  Extract  of  Ipecac 70  C.c.  2  fl.  oz.  115  min. 

Acetic  Acid 10  C.c.  153  minims. 

Glycerin 100  C.c.  3  fl.  oz.  96  min. 

Sugar 700  Gm.  23  oz.  av.  160  gr. 

Water,  a  sufficient  quantity,    . 

To  make , 1000  C.c.  2  pints. 

Dilute  the  Fluid  Extract  of  Ipecac  with  300  C.c.  [old  form  9|  fl. 
oz.]  of  Water  to  which  the  Acetic  Acid  had  previously  been  added,  and 
mix  them  thoroughly  by  shaking.  Then  filter,  and  pass  enough  water 
through  the  filter  to  obtain  450  C.c.  [old  form  1  pint]  of  filtrate.  To 
this  liquid  add  the  Glycerin,  dissolve  the  Sugar  in  the  mixture,  and 
add  enough  Water  to  make  the  product  measure  1000  C.c.  [old  form 
2  pints].     Mix  thoroughly,  and  strain,  if  necessary. 

Syrup  of  Ipecac  may  also  be  prepared  in  the  following  manner: 
Prepare  a  percolator  or  funnel  in  the  manner  described  under  Syrup 
(see  Syrupus).  Mix  the  filtrate  obtained  as  directed  in  the  preceding 
formula  with  the  Glycerin,  pour  the  mixture  upon  the  Sugar,  return 
the  first  portions  of  the  percolate,  until  it  runs  through  clear,  and, 
when  all  the  liquid  has  passed,  follow  it  by  Water,  until  the  product 
measures  1000  C.c.  [old  form  2  pints].     Mix  thoroughly. 
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SYRUPUS    KRAMERIiE.   U.  S.     Syrup  of  Krameria. 

Metric.  Old  form. 

Fluid  Extract  of  Krameria 450  C.c.  14  fl.  oz.  3  fl.  dr. 

Syrup 550  C.c.  17  fl.  oz.  5  fl.  dr. 

To  make 1000  C.c.  2  pints. 

Mix  thera. 

SYRUPUS    LACTUCARII.   U.  S.     Syrup  of  Lactucarium. 

Metric.  Old  form. 

Tincture  of  Lactucarium 100  C.c.  3  fl.  oz.  96  min. 

Precipitated  Calcium  Phosphate 50  Gm.  1  oz.  av.  800  gr. 

Sugar 750  Gm.  25  oz.  av. 

Water,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Triturate  the  Precipitated  Calcium  Phosphate  and  150  Gm.  [old 
form  5  oz.  av.]  of  the  Sugar,  in  a  mortar,  with  the  Tincture  of  Lac- 
tucarium gradually  added,  and  afterwards  with  300  C.c.  [old  form 
10  fl.  oz.]  of  Water,  added  in  small  portions  at  a  time.  Filter  the 
mixture,  dissolve  the  remainder  of  the  Sugar  in  the  filtrate,  and  pass 
enough  Water  through  the  filter  to  make  the  product  measure  1000 
C.c.  [old  form  2  pints].     Mix  thoroughly. 

Syrup  of  Lactucarium  may  also  be  prepared  in  the  following  manner : 
Prepare  a  percolator  or  funnel  in  the  manner  described  under  Syrup 
(see  Syrupus).  Pour  the  filtrate  obtained  as  directed  in  the  preceding 
formula  upon  the  Sugar,  return  the  first  portions  of  the  percolate, 
until  it  runs  through  clear,  and,  Mdien  all  the  liquid  has  passed,  follow 
it  by  Water,  until  the  product  measures  1000  C.c.  [old  form  2  pints]. 
Mix  thoroughly. 

SYRUPUS    PICIS    LIQUIDiE.   U.  S.     Syrup  of  Tar. 

Metric.  Old  form. 

Tar 75  Gm.  2|  oz.  av. 

Water 150  C.c.  5  fl.  oz. 

Boiling  Distilled  Water 400  C.c.  13  fl.  oz. 

Glycerin 100  C.c.  3  fl.  oz.  96  min. 

Sugar 800  Gm.  26  oz.  av.  300  gr. 

Distilled  Water,  a  sufficient  quantity, 

To  make looo  C.c.  2  pints. 

Mix  the  Tar  intimately  with  about  100  Gm.  [old  form  3  oz.  av.] 
of  white  sand,  pour  on  the  Water,  and  stir  frequently  during  twelve 
hours ;  then  pour  oiF  the  Water  and  throw  it  away.  Pour  the  Boil- 
ing Distilled  Water  upon  the  residue,  stir  well  and  frequently  during 
fifteen  minutes,  add  the  Glycerin,  and  set  the  vessel  aside  for  twenty- 
four  hours,  occasionally  stirring.  Decant  the  clear  solution,  and  filter. 
Dissolve  the  Sugar  in  the  filtrate  with  the  aid  of  a  gentle  heat;  allow 
the  liquid  to  cool,  then  strain  it,  and  pass  enough  Distilled  Water 
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through  the  strainer  to  make  the  product  measure  1000  C.c.  [old  form 
2  pints].     Mix  thoroughly. 

SYRUPUS    PRUNI   VIRGINIANS.   U.S.     Syrup  of  Wild  Cherry. 

Metric.  Old  form. 

Wild  Cherry,  in  No.  20  powder 150  Gm.  5  oz.  av. 

Sugar 700  Gm.  23  oz.  av.  160  gr. 

Glycerin 150  C.c.  5  fl.  oz. 

Water,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  the  Glycerin  with  300  C.c.  [old  form  9|  fl.  oz.]  of  Water. 
Moisten  the  Wild  Cherry  with  a  sufficient  quantity  of  the  liquid,  and 
macerate  for  twenty-four  hours  in  a  close  vessel ;  then  pack  it  firmly 
in  a  cylindrical  percolator,  and  pour  on  the  remainder  of  the  men- 
struum. When  the  liquid  has  disappeared  from  the  surface,  follow 
it  by  Water,  until  the  percolate  measures  450  C.c.  [old  form  14 J  fl. 
oz.].  Dissolve  the  Sugar  in  the  percolate  by  agitation,  without  heat, 
strain,  and  pass  enough  Water  through  the  strainer  to  make  the  product 
measure  1000  C.c.  [old  form  2  pints].     Mix  thoroughly. 

Syrup  of  Wild  Cherry  may  also  be  prepared  in  the  following  manner ; 

Prepare  a  percolator  or  funnel  in  the  manner  described  under  Syrup 
(see  Syrupus).  Pour  the  percolate  obtained  as  directed  in  the  preceding 
lormula  upon  the  Sugar,  return  the  first  portions  of  the  percolate, 
until  it  runs  through  clear,  and,  when  all  the  liquid  has  passed,  follow 
it  by  Water,  until  the  product  measures  1000  C.c.  [old  form  2  pints]. 
Mix  thoroughly. 

SYRUPUS   RHEI.   U.  S.     Syrup  of  Rhubarb. 

Metric.  Old  form. 

Fluid  Extract  of  Rhubarb 100  C.c.  3  fl.  oz.  96  min. 

Spirit  of  Cinnamon 4  C.c.  1  fl.  dr. 

Potassium  Carbonate 10  Gm.  146  grains. 

Glycerin 50  C.c.  1  fl.  oz.  288  min. 

^A^ater 50  C.c.  1  fl.  oz.  288  min. 

Syrup,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  the  Spirit  of  Cinnamon  with  the  Fluid  Extract  of  Rhubarb,  and 
add  to  it  the  Potassium  Carbonate  dissolved  in  the  Water.  Then  add 
the  Glycerin,  and,  lastly,  enough  Syrup  to  make  the  product  measure 
1000  C.c.  [old  form  2  pints].     Mix  thoroughly. 

SYRUPUS   RHEI   AROMATICUS.   U.  S.     Aromatic  Syrup  of  Rhubarb. 

Metric.  Old  form. 

Aromatic  Tincture  of  Rhubarb 150  C.c.  ^  fl.  oz. 

Syrup 850  C.c.  2T\  fl.  oz. 

To  make 1000  C.c.  2  pints. 

Mix  them. 
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SYRUPUS   ROS-ffi.   U.  S.     Syrup  of  Rose. 

Metric.  Old  form. 

Fluid  Extract  of  Rose 125  C.c.  4  fl.  oz. 

Syrup 875  C.c.  28  fl.  oz. 

To  make 1000  C.c.  2  pints. 

Mix  them. 

SYRUPUS   RUBI.   U.  S.     Syrup  of  Rubus. 

Metric.  Old  form. 

Fluid  Extract  of  Rubus 250  C.c.  8  fl.  oz. 

Syrup 750  C.c.  24  fl.  oz. 

To  make looo  C.c.  2  pints. 

Mix  them. 

SYRUPUS   RUBI    ID^I.   U.  S.     Syrup  of  Raspberry. 

Fresh,  Ripe  Raspberries,  any  convenient  quantity, 
Sugar,  a  sufficient  quantity. 

Reduce  the  Raspberries  to  a  pulp,  and  let  this  stand,  at  a  tempera- 
ture of  about  20°  C.  (68°  F.),  until  a  small  portion  of  the  filtered  juice 
mixes  clear  with  half  its  volume  of  alcohol.  Then  separate  the  juice 
by  pressing,  set  it  aside,  in  a  cool  place,  until  the  liquid  portion  has 
become  clear,  and  filter.  To  every  40  parts  by  weight  of  the  filtrate 
(which  should  not  be  allowed  to  remain,  unprotected  by  sugar,  more 
than  about  two  hours)  add  60  parts  of  Sugar,  heat  the  mixture  to 
boiling,  avoiding  the  use  of  tinned  vessels,  and  strain.  Keep  the 
product  in  we  11 -stoppered  bottles,  in  a  cool  and  dark  place. 

On  shaking  separate  portions  of  Syrup  of  Kaspberries  with  ether,  chloroform,  or 
amylic  alcohol,  no  color  should  be  imparted  to  these  liquids  (absence  of  foreign 
coloring  matters). 

SYRUPUS   SARSAPARILLiE  COMPOSITUS.   U.S.     Compound  Syrup  of 

Sarsaparilla. 

Metric.  Old  form. 

Fluid  Extract  of  Sarsaparilla 200     C.c.  6J  fl.  oz. 

Fluid  Extract  of  Glycyrrhiza 15     C.c.  J  fl.  oz. 

Fluid  Extract  of  Senna 15     C.c.  J  fl.  oz. 

Sugar 650     Gm.  21  oz.  av.  305  gr. 

Oil  of  Sassafras o.i  C.c.  2  drops. 

Oil  of  Anise o.i  C.c.  2  drops. 

Oil  of  Gaultheria 0.1  C.c.  2  drops. 

Water,  a  sufiicient  quantity, 

To  make 1000     C.c.  2  pints. 

Add  the  Oils  (equivalent  to  about  2  drops,  each)  to  the  mixed  Fluid 
Extracts,  and  shake  the  liquid  thoroughly.  Then  add  enough  Water 
to  make  up  the  volume  to  600  C.c.  [old  form  19  fl.  oz.],  and  mix 
well.  Set  the  mixture  aside  for  one  hour,  then  filter  it.  Dissolve  the 
sugar  in  the  filtrate  with  the  aid  of  a  gentle  heat,  allow  the  liquid  to 
cool,  strain,  and  add  enough  Water,  through  the  strainer,  to  make  the 
product  measure  1000  C.c.  [old  form  2  pints].     Mix  thoroughly. 
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SYRUPUS  SCILL^.   U.  S.     Syrup  of  Squill. 

Metric.  Old  form. 

Vinegar  of  Squill 450  C.c.  14J  fl.  oz. 

Sugar 800  Gm.  26  oz.  av.  308  gr. 

Water,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Heat  the  Vinegar  of  Squill  to  the  boiling  point,  in  a  glass  or  por- 
celain vessel,  and  filter  the  liquid  while  it  is  hot.  Dissolve  the  Sugar 
in  the  hot  filtrate  by  agitation,  without  further  heating,  strain,  and, 
when  the  strained  liquid  is  cold,  add  enough  Water,  through  the 
strainer,  to  make  the  product  measure  1000  C.c.  [old  form  2  pints]. 
Mix  thoroughly. 

SYRUPUS  SCILL.®  COMPOSITUS.    U.  S.     Compound  Syrup  of  Squill. 

Metric.  Old  form. 

Fluid  Extract  of  Squill 80  C.c.  2  fl.  oz.  4^  fl.  dr. 

Fluid  Extract  of  Senega 80  C.c.  2  fl.  oz.  4J  fl.  dr. 

Antimony  and  Potassium  Tartrate    ....          2  Gm.  29  grains. 

Precipitated  Calcium  Phosphate 10  Gm.  146  grains. 

Sugar 750  Gm.  25  oz.  av. 

Water,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  the  Fluid  Extracts,  evaporate  them,  in  a  tared  capsule,  on  a 
water-bath,  to  100  Gm,  [old  form  3  fl.  oz.],  and  mix  the  residue  with 
350  C.c.  [old  form  11  fl.  oz.]  of  Water.  When  the  mixture  is  cold, 
incorporate  with  it,  intimately,  the  Precipitated  Calcium  Phosphate, 
filter,  pass  enough  Water  through  the  filter  to  obtain  400  C.c.  [old 
form  12  fl.  oz.  6|  fl.  dr.]  of  filtrate,  and  add  to  this  the  Antimony  and 
Potassium  Tartrate  dissolved  in  25  C.c.  [old  form  6  fl.  dr.]  of  hot 
Water.  Dissolve  the  Sugar  in  this  liquid  by  agitation,  without  heat, 
strain,  and  add  enough  Water,  through  the  strainer,  to  make  the 
product  measure  1000  C.c.  [old  form  2  pints].     Mix  thoroughly. 

Compound  Syrup  of  Squill  may  also  be  prepared  in  the  following 
manner : 

Prepare  a  percolator  or  funnel  in  the  manner  described  under  Syrup 
(see  Syrupus).  Pour  the  filtrate  obtained  as  directed  in  the  preceding 
formula,  and  mixed  with  the  solution  of  Antimony  and  Potassium 
Tartrate,  upon  the  Sugar,  return  the  first  portions  of  the  percolate, 
until  it  runs  through  clear,  and,  when  all  the  liquid  has  passed,  follow 
it  by  Water,  until  the  product  measures  1000  C.c.  [old  form  2  pints]. 
Mix  thoroughly. 

SYRUPUS  SENEGA,   f/.  5".     Syrup  of  Senega. 

Metric.  Old  form. 

Fluid  Extract  of  Senega 200  C.c.  6  fl.  oz.  192  min. 

Ammonia  Water 5  C.c.  76  minims. 

Sugar 700  Gm.  23  oz.  av.  160  gr. 

Water,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 
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Mix  the  Fluid  Extract  of  Senega  with  300  C.c.  [old  form  9^  fl.  oz.] 
of  Water  and  with  the  Ammonia  Water,  and  set  the  mixture  aside  for 
a  few  hours.  Then  filter,  and  pass  enough  Water  through  the  filter 
to  obtain  550  C.c.  [old  form  17^  fl.  oz.].  In  the  filtrate  dissolve  the 
Sugar  by  agitation,  without  heat,  strain,  and  add  enough  Water,  through 
the  strainer,  to  make  the  product  measure  1000  C.c.  [old  form  2  pints]. 
Mix  thoroughly. 

Syrup  of  Senega  may  also  be  prepared  in  the  following  manner : 
Prepare  a  percolator  or  funnel  in  the  manner  described  under  Syrup 
(see  Syrupus).  Pour  the  filtrate  obtained  as  directed  in  the  preceding 
formula  upon  the  Sugar,  return  the  first  portions  of  the  percolate,  until 
it  runs  through  clear,  and,  when  all  the  liquid  has  passed,  follow  it  by 
Water,  until  the  product  measures  1000  C.c.  [old  form  2  pints].  Mix 
thoroughly. 

SYRUPUS  SENN^.   U.S.     Syrup  of  Senna. 

Metric.  Old  form. 

Senna  (Alexandria),  bruised 250  Gm.  8  oz.  av.  150  gr. 

Oil  of  Coriander 5  C.c.  76  minims. 

Alcohol 150  C.c.  4  fl.  oz.  6^  fl.  dr. 

Sugar 700  Gm.  23  oz.  av.  160  gr. 

Water,  a  sufBcient  quantity, 

To  make 1000  C.c.  2  pints. 

To  the  Senna  add  700  C.c.  [old  form  22|  fl.  oz.]  of  boiling  Water, 
and  digest,  at  a  temperature  not  exceeding  60°  C.  (140°  F.),  during 
twenty-four  hours.  Then  express  the  liquid,  and  pass  enough  Water 
through  the  residue  to  obtain  600  C.c.  [old  form  19  fl.  oz.]  of  liquid. 
Strain  this,  and,  when  it  is  cold,  mix  it  with  the  Alcohol  in  which  the 
Oil  of  Coriander  had  previously  been  dissolved.  Set  it  aside  until  the 
precipitate  has  subsided,  then  pour  off  the  clear  liquid,  filter  the  re- 
mainder, and  pass  enough  Water  through  the  filter  to  obtain  550  C.c. 
[old  form  17|  fl.  oz.].  In  the  filtrate  dissolve  the  Sugar  by  agitation, 
without  heat,  strain,  and  add  enough  Water,  through  the  strainer, 
to  make  the  product  measure  1000  C.c.  [old  form  2  pints].  Mix 
thoroughly. 

SYRUPUS  TOLUTANUS.   U.  S.     Syrup  of  Tolu. 

Metric.  Old  form. 

Balsam  of  Tolu 10  Gm.  146  grains. 

Precipitated  Calcium  Phosphate 50  Gm.  1  oz.  av.  300  gr. 

Sugar 850  Gm.  28  oz.  av.  164  gr. 

Alcohol 50  C.c.  1  fl.  oz.  5  fl.  dr. 

Water,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints. 

Dissolve  the  Balsam  of  Tolu  in  the  Alcohol,  in  a  small  flask  or 
bottle,  with  the  aid  of  a  gentle  heat.  Mix  the  Precipitated  Calcium 
Phosphate  with  150  Gm.  [old  form  5  oz.  av.]  of  the  Sugar,  in  a  mor- 
tar, thoroughly  incorporate  with  it  the  solution  of  the  Balsam,  and  set 
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the  mortar  aside,  in  a  moderately  warm  place,  until  the  Alcohol  has 
ev^aporated.  Then  triturate  the  residue  well  with  500  C.c.  [old  form 
1  pint]  of  Water,  gradually  added,  and  filter  the  mixture  through  a 
wetted  filter,  returning  the  first  portions  of  the  filtrate  until  it  runs 
through  clear.  To  the  filtrate,  heated  to  a  temperature  of  about  60° 
C.  (140°  F.),  add  the  remainder  of  the  Sugar,  and  dissolve  it  by  agita- 
tion. Then  allow  the  Syrup  to  cool,  strain  it,  and  pass  enough  Water 
through  the  filter  and  strainer  to  make  the  product  measure  1000  C.c. 
[old  form  2  pints].     Mix  thoroughly. 

Syrup  of  Tola  may  also  be  made  in  the  following  manner : 
Prepare  a  percolator  or  funnel  in  the  manner  described  under  Syrup 
(see  Syrupus).  Pour  the  filtrate  obtained  as  directed  in  the  preceding 
formula  upon  the  Sugar,  return  the  first  portions  of  the  percolate,  until 
it  runs  through  clear,  and,  when  all  the  liquid  has  passed,  follow  it  by 
Water,  until  the  product  measures  1000  C.c.  [old  form  2  pints].  Mix 
thoroughly. 


SYRUPUS   ZINGIBERIS.   U.  S.     Syrup  of  Ginger. 

»  Metric.  Old  form. 

Fluid  Extract  of  Ginger 30  C.c.  460  minims. 

Precipitated  Calcium  Phosphate 15  Gm.  220  grains. 

Sugar 850  Gm.  28  oz.  av.  164  gr. 

Water,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Triturate  the  Fluid  Extract  of  Ginger  with  the  Precipitated  Calcium 
Phosphate,  and  expose  the  mixture  in  a  warm  place  until  the  Alcohol 
has  evaporated.  Then  triturate  the  residue  with  450  C.c.  [old  form 
14J  fl.  oz.]  of  Water,  and  filter.  In  the  filtrate  dissolve  the  Sugar  by 
agitation,  without  heat,  strain,  and  pass  enough  Water  through  the 
filter  to  make  the  product  measure  1000  C.c.  [old  form  2  pints].  Mix 
thoroughly. 

Syrup  of  Ginger  may  also  be  prepared  in  the  following  manner : 
Prepare  a  percolator  or  funnel  in  the  manner  described  under  Syrup 
(see  Syrupus).  Pour  the  filtrate  obtained  as  directed  in  the  preceding 
formula  upon  the  Sugar,  return  the  first  portions  of  the  percolate,  until 
it  runs  through  clear,  and,  when  all  the  liquid  has  passed,  follow  it  by 
Water,  until  the  product  measures  1000  C.c.  [old  form  2  pints].  Mix 
thoroughly. 


Mellita.     Honeys. 

Official  honeys  are  thick  liquid  preparations  closely  allied  to  the 
syrups,  differing  merely  in  the  use  of  honey  as  a  base,  instead  of  syrup. 
Their  advantages  over  syrups  are  not  very  apparent,  particularly  since 
of  late  years  the  difficulty  of  obtaining  pure  honey  has  greatly  increased. 
Three  honeys  are  official. 
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Official  Honeys. 


Name. 

Proportions  and  definition. 

Preparation. 

Mel. 

Commercial  Honey. 

A  saccharine  secretion  deposited  in 

Mel  Despumatum. 

Clarified  Honey, 

the  honeycomb  by  Apis  meUiJica. 
Heat    Honey,    mixed    with    paper- 
pulp,  over  a  water-bath,  remove 
the  scum    and   strain ;    then    mix 

Mel  BossB. 

120  C.c.  Fluid  Extract  of 
Kose,  and  enough  Clar- 

with five  per  cent,  of  its  weight 
of  Glycerin. 
Mix  thoroughly. 

ified    Honey    to 
1000  Gm. 

make 

MEL  DESPUMATUM.   U.  S.     Clarified  Honey. 

Honey,  a  convenient  quantity. 
Glycerin,  a  sufficient  quantity. 

Mix  the  Honey  intimately  with  2  per  cent,  of  its  weight  of  paper- 
pulp,  which  has  been  previously  reduced  to  shreds,  thoroughly  washed 
and  soaked  in  water,  and  then  strongly  expressed  and  again  shredded. 
Then  apply  the  heat  of  a  water-bath,  and,  as  long  as  any  scum  rises 
to  the  surface,  carefully  remove  this.  Finally,  add  enough  Distilled 
Water  to  make  up  the  loss  incurred  by  evaporation,  strain,  and  mix 
the  strained  liquid  with  5  per  cent,  of  its  weight  of  glycerin. 


MEL  ROSiE.   U.  S.     Honey  of  Rose. 


Fluid  Extract  of  Rose 

Clarified  Honey,  a  sufficient  quantity, 


Metric. 
I20  C.C. 


To  make looo  Gm. 


Old  form. 
5  fl.  oz. 


2  pints. 


Into  a  tared  vessel  introduce  the  Fluid  Extract  of  Rose,  then  add 
enough  Clarified  Honey  to  make  the  contents  weigh  1000  Gm.  [or  to 
measure,  old  form,  2  pints],  and  mix  them  thoroughly. 


Mucilagines.     Mucilages. 

The  official  mucilages  are  thick,  viscid,  adhesive  liquids,  produced 
by  dissolving  gum  in  water,  or  by  extracting  with  water  the  muci- 
laginous principles  from  vegetable  substances.  There  are  four  official 
mucilages.  Two  are  made  without  the  application  of  heat,  and  two 
with  heat.  The  mucilages  are  all  prone  to  decomposition,  and  should 
never  be  made  in  larger  quantities  than  can  be  used  at  once. 
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Official  Mucilages. 


Name. 

Proportions. 

Process. 

Mucilago  Acacise. 

340  Gm.  Acacia ;  Water 

'  Wash  the  Acacia  with  cold 

sufficient     to      make 

S 

water;  then  add  to  it  660 

1000  Gm. 

t 

Gm.    of    Water;     agitate 

■^ ! 

until  dissolved,  and  strain. 

Mucilago  Sassafras  Me- 

2  Gm.    Sassafras   Pith  ; 

^ 

Macerate   for  3   hours,    and 

duUiB. 

Water   to   make  100 
C.c. 
6  Gm.  Tragacanth;  18 

strain. 

Mucilago  Tragacanthae. 

^  Mix  the  Glycerin  with  75  C.c. 

Gm.  Glycerin ;  Water 

Water,  heat  to  boiling,  add 

sufficient  to  make  100 

the  Tragacanth,   macerate 

Gm. 

for  24  hours  with  stirring. 

-M 

Then  add  enough  Water  to 

s  J 

■^  1 

make   the   mixture   weigh 

j: 

100   Gm.  ;   strain   forcibly 

^ 

through  muslin. 

Mucilago  TJlmi. 

6    Gm.    Elm;    Water 

Digest   the     Elm    with    the 

100  C.c. 

Water,  on  a  water-bath,  in 
a    covered   vessel,    during 
one  hour,  then  strain. 

MUCILAGO  ACACI.ffi.  U.  S.     Mucilage  of  Acacia. 

Metric.  Old  form. 

Acacia,  in  small  fragments 340  Gm.  13  oz.  av. 

Water,  a  sufficient  quantity, 

To  make , 1000  Gm.  2  pints. 

Wash  the  Acacia  with  cold  Water,  and  let  it  drain.  Then  add  to  it 
enough  Water  to  make  the  mixture  weigh  1000  Gm.  [or  measure,  old 
form,  2  pints],  agitate  or  stir  occasionally  until  the  Acacia  is  dissolved, 
and  strain.  Keep  the  product  in  well-stoppered,  completely  filled 
bottles,  in  a  cool  place. 

MUCILAGO  SASSAFRAS  MEDULLiE.   U.S.     Mucilage  of  Sassafras  Pith. 

Metric.  Old  form. 

Sassafras  Pith 2  Gm.  30  grains. 

Water ,    .    .    .    100  C.c.  3  fl.  oz. 

Macerate  the  Sassafras  Pith  in  the  Water  during  three  hours,  and 
strain. 

This  preparation  should  be  freshly  made,  when  wanted. 

MUCILAGO  TRAGACANTHiE.   U.  S.     Mucilage  of  Tragacanth. 

Metric.  Old  form. 

Tragacanth 6  Gm.  90  grains. 

Glycerin 18  Gm.  ^  fl.  oz. 

Water,  a  sufficient  quantity. 

To  make 100  Gm.  about  4  fl.  oz. 

Mix  the  Glycerin  with  75  C.c.  [old  form  2|  fl.  oz.]  of  Water  in  a 
tared  vessel,  heat  the  mixture  to  boiling,  add  the  Tragacanth,  and  let  it 
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macerate  during  twenty-four  hours,  stirring  occasionally.  Then  add 
enough  Water  to  make  the  mixture  weigh  100  Gm.  [or  measure,  old 
form,  about  4  fl,  oz.],  beat  it  so  as  to  make  it  of  uniform  consistence, 
and  strain  it  forcibly  through  muslin. 


MUCILAGO  ULMI.   U.  S. 


Elm,  bruised 
Water     .    . 


Mucilage  of  Elm. 
Metric. 
...  6  Gm. 

.    .    .      lOo  C.c. 


Old  form. 

87  grains. 
3  fl.  oz. 


Digest  the  Elm  with  the  water,  on  a  water-bath,  in  a  covered  vessel, 
during  one  hour,  then  strain. 

This  preparation  should  be  freshly  made,  when  wanted. 


Emulsa.     Emulsions. 

The  U.  S.  Pharmacopoeia  of  1890  introduced  emulsions  as  a  separate 
class  of  preparations  :  formerly  they  were  included  under  the  general 
heading  of  Misturae.  The  necessity  for  differentiation  in  nomenclature, 
as  preparations  of  established  merit  multiply,  is  apparent.  Emulsions 
are  aqueous  liquids  in  which  oleaginous  substances  are  suspended  by 
the  intervention  of  gum,  yolk  of  egg,  or  other  viscid  matter.  Their 
method  of  preparation  is  fully  considered  under  Part  VI.,  Extempo- 
raneous Liquids.     There  are  four  official  emulsions. 

Table  of  Official  Emulsions. 


Name. 


Emulsum  Ammo- 
niaci. 

Emulsum  Asafoe- 
tidae. 

Emulsum  Amyg- 
dalae. 

Emulsum  Chloro- 
formi. 


Proportions. 


40  Gm.  Ammoniac  with  1000  C.c.  Water. 
40  Gm.  Asafetida  with  1000  C.c.  Water. 

60  Gm.  Sweet  Almond;  10  Gm.  Acacia; 

30  Gm.  Sugar ;  Water  sufficient  to  make 

1000  C.c. 
40  C.c.  Chloroform  ;  60  C.c.  Expres.sed  Oil 

of  Almond  ;  15  Gm.  Tragacanth  ;  Water 

to  make  1000  C.c. 


Description. 


I  Simple     gum-resin 
{      emulsions. 

Simple  seed  emul- 
sion. 


Tragacanth     emul- 
sion. 


EMULSUM  AMMONIACI.   U.  S.     Emulsion  of  Ammoniac. 


[MisTURA  Ammoniaci,  Pharm.  1880.] 

Metric. 

Ammoniac      40  Gm. 

Water,  a  sufficient  quantity, 


To  make 1000  C.c. 


Old  form. 
146  grains. 

8  fl.  oz. 


Rub  the  Ammoniac,  in  a  warmed  mortar,  with  900  C.c.  [old  form 
7  fl.  oz.]  of  Water,  at  first  very  gradually  added,  until  a  uniform 
emulsion  results.  Then  strain  the  mixture  into  a  graduated  vessel, 
and  wash  the  mortar  and  strainer  with  enougli  Water  to  make  the 
product  measure  1000  C.c.  [old  form  8  fl.  oz.]. 


^ 


\  > 


^ 

5S5 
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EMULSUM  AMYGDALA.   U.  S.     Emulsion  of  Almond. 
[MisTURA  Amygdala,  Pharm.  1880.     Milk  of  Almond.] 

Metric.  Old  form. 

Sweet  Almond 60  Gm.  219  gr. 

Acacia,  in  fine  powder 10  Gm.  37  gr. 

Sugar  .    , 30  Gm.  109  gr. 

Water,  a  sufficient  quantity, 

To  make 1000  C  c.  8  fl.  oz. 

Having  blanched  the  Almond,  add  the  Acacia  and  Sugar,  and  beat 
them,  in  a  mortar,  until  they  are  thoroughly  mixed.  Then  rub  the 
mass  with  900  C.c.  [old  form  7  fl.  oz.]  of  Water,  at  first  very  grad- 
ually added,  until  a  uniform  mixture  results.  Strain  this  into  a  grad- 
uated vessel,  and  wash  the  mortar  and  strainer  with  enough  Water  to 
make  the  product  measure  1000  C.c.  [old  form  8  fl.  oz.].  Mix  the 
whole  thoroughly. 

EMULSUM  ASAFCETIDiE.    U.  S.     Emulsion  of  Asafetida. 
[Mistura  AsAFCETiD.ffl,  Pharm.  1880.     Milk  of  Asafetida.] 

Metric.  Old  form. 

Asafetida,  in  selected  tears ,.        40  Gm.  146  grains. 

Water,  a  sufficient  quantity, 

To  make 1000  C.c.  8  fl.  oz. 

Rub  the  Asafetida,  in  a  warmed  mortar,  with  900  C.c.  [old  form 
7  fl.  oz.]  of  Water,  at  first  very  gradually  added,  until  a  uniform  emul- 
sion results.  Then  strain  the  mixture  into  a  graduated  vessel,  and 
wash  the  mortar  and  strainer  with  enough  Water  to  make  the  product 
measure  1000  C.c.  [old  form  8  fl.  oz.].     Mix  the  whole  thoroughly. 

EMULSUM  CHLOROFORMI.   U.  S.     Emulsion  of  Chloroform. 
[Mistura  Chloroformi,  Pharm.  1880.] 

Metric.  Old  form. 

Chloroform 40  C.c.  153  minims. 

Expressed  Oil  of  Almond    . 60  C.c.  230  minims. 

Tragacanth,  in  ver}'  fine  powder 15  Gm.  55  grains. 

Water,  a  sufficient  quantity, 

To  make 1000  C.c.  8  fl.  oz. 

Introduce  the  Tragacanth  into  a  perfectly  dry  bottle  of  sufficient 
capacity,  add  the  Chloroform,  and  shake  the  bottle  thoroughly,  so  that 
every  part  of  the  surface  may  become  wetted.  Then  add  about  250 
C.c.  [old  form  2  fl.  oz.]  of  Water,  and  incorporate  it  by  vigorous 
shaking.  Next  add  the  Expressed  Oil  of  Almond,  in  several  portions, 
shaking  after  each  addition,  and  when  the  Oil  has  been  thoroughly 
emulsified,  add  enough  Water,  in  divided  portions,  shaking  after  each 
addition,  until  the  product  measures  1000  C.c.  [old  form  8  fl.  oz.]. 

MisturaB.     Mixtures. 

Mixtures,  in  a  properly  restricted  sense,  are  aqueous  liquid  prepara- 
tions intended  for  intenial  use,  which  contain  suspended  insoluble  sub- 
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stances.  The  maiu  object  in  introducing  this  class  into  the  Pharmaco- 
poeia was  to  secure  uniformity  in  the  formulas  of  certain  well-known 
and  largely-used  preparations.  They  are  not  permanent,  as  a  rule,  and 
it  is  not  wise  to  keep  them  on  hand  any  considerable  length  of  time. 
They  belong  properly  under  the  head  of  Extemporaneous  Preparations. 
(See  Mixtures,  Part  VI.)     There  are  four  official  mixtures. 


Table  of  Official  Mixtures. 


Mistura  Cretae. 

Mistura    Ferri  Com- 
posita. 


Mistura  Glycyrrhizae 
Composita. 


Mistura  Khei  et  Sodae. 


Proportions. 


200  Gm.  Compound  Chalk  Powder ;  400 
C.c.  Cinnamon  Water;  Water,  to 
make  1000  C.c. 

6  Gm.  Ferrous  Sulphate;  8  Gm.  Potas- 
sium Carbonate  ;  18  Gm.  Myrrh  ;  18 
Gm.  Sugar;  60  C.c.  Spirit  of  Laven- 
der; Rose  Water,  to  make  1000  C.c. 

30  Gm.  Pure  Extract  of  Glycyrrhiza ; 
50  C.c.  Syrup;  100  C.c.  Mucilage  of 
Acacia;  120  C.c.  Camphorated  Tinc- 
ture of  Opium;  60  C.c.  Wine  of  An- 
timony ;  30  C.c.  Spirit  of  Nitrous 
Ether  ;  Water,  to  make  1000  C.c. 

35  Gm.  Sodium  Bicarbonate;  15  C.c. 
Fluid  Extract  of  Rhubarb;  3  C.c. 
Fluid  Extract  of  Ipecac;  350  C.c. 
Glycerin  ;  35  C.c.  Spirit  of  Pepper- 
mint;  Water,  to  make  1000  C.c. 


Description. 


Mixtures  contain- 
ing insoluble 
powder  in  sus^ 
pension. 


Mixture  not  con. 
taining  insolu- 
ble  powders  in 
suspension. 


MISTURA  CRETiE.   U.  S.     Chalk  Mixture. 

Metric.  Old  form. 

Compound  Chalk  Powder 200  Gm.  365  grains. 

Cinnamon  Water 400  C.c.  1.^  fl.  oz. 

Water,  a  sufficient  quantity, 

To  make 1000  C.c.  4  fl.  oz. 

Rub  the  Compound  Chalk  Powder,  in  a  mortar,  with  the  Cinnamon 
Water  and  about  200  C.c.  [old  form  6  fl.  dr.]  of  Water  gradually 
added,  to  a  uniform  mixture ;  transfer  this  to  a  graduated  vessel,  and 
rinse  the  mortar  with  enough  Water  to  make  the  product  measure 
1000  C.c.  [old  form  4  fl.  oz.].     Mix  the  whole  thoroughly. 

This  preparation  should  be  freshly  made,  when  wanted. 

MISTURA  FERRI  COMPOSITA.   U.S.     Compound  Iron  Mixture. 
[Griffith's  Mixture.] 

Metric.  Old  form. 

Ferrous  Sulphate,  in  clear  crystals 6  Gm.  11  grains. 

Myrrh,  in  small  pieces 18  Gm.  33  grains. 

Sugar 18  Gm.  33  grains. 

Potassium  Carbonate 8  Gm.  15  grains. 

Spirit  of  Lavender .  60  C.c.  2  fl.  dr. 

Rose  Water,  a  sufficient  quantity, 

To  make looo  C.c.  4  fl.  oz. 
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Rub  the  Myrrh,  Sugar,  and  Potassium  Carbonate,  in  a  mortar  with 
700  C.c.  [old  form  2|  fl.  oz.]  of  Eose  Water,  at  first  very  gradually 
added,  so  that  a  uniform  mixture  may  result.  Transfer  this  to  a  grad- 
uated vessel,  add  the  Spirit  of  Lavender,  then  the  Ferrous  Sulphate, 
previously  dissolved  in  about  50  C.c.  [old  form  IJ  fl.  dr.]  of  Rose 
Water,  and,  lastly,  enough  Rose  Water  to  make  the  product  measure 
1000  C.c.  [old  form  4  fl.  oz.].     Mix  the  whole  thoroughly. 

This  preparation  should  be  freshly  made,  when  wanted. 

MISTURA   GLYCYRRHIZiE  COMPOSITA.  U.S.     Compound  Mixture  of 

Glycyrrhiza. 
[Brown  Mixture.] 

Metric.  Old  form. 

Pure  Extract  of  Glycyrrhiza 30  Gm.  438  grains. 

Syrup 50  C.c.  1^  fl.  oz. 

Mucilage  of  Acacia 100  C.c.  3    fl.  oz. 

Camphorated  Tincture  of  Opium    ....  120  C.c.  3    fl.  oz  7.  fl.  dr. 

Wine  of  Antimony 60  C.c.  2    fl.  oz. 

Spirit  of  Nitrous  Ether 30  C.c.  1    fl.  oz. 

Water,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Rub  the  Pure  Extract  of  Glycyrrhiza,  in  a  mortar,  with  500  C.c. 
[old  form  16  fl.  oz.]  of  Water,  until  it  is  dissolved.  Transfer  the 
solution  to  a  graduated  vessel  containing  the  other  ingredients,  and 
rinse  the  mortar  with  enough  Water  to  make  the  product  measure  1000 
C.c.  [old  form  2  pints].     Mix  the  whole  thoroughly. 

MISTURA  RHEI  ET  SOD.ffi.   U.  S.  Mixture  of  Rhubarb  and  Soda. 

Metric.  Old  form. 

Sodium  Bicarbonate 35  Gm.  511  grains. 

Fluid  Extract  of  Rhubarb 15  C.c.  4  fl.  dr. 

Fluid  Extract  of  Ipecac 3  C.c.  46  minims. 

Glycerin 350  C.c.  11  fl.  oz. 

Spirit  of  Peppermint 35  C.c.  1  fl.  oz.  1  fl.  dr. 

Water,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Dissolve  the  Sodium  Bicarbonate  in  about  400  C.c.  [old  form  13 
fl.  oz.]  of  Water.  Then  add  the  Fluid  Extracts,  the  Glycerin,  and  the 
Spirit  of  Peppermint,  and,  lastly,  enough  Water,  to  make  1000  C.c. 
[old  form  2  pints]. 

Glycerita.     Glycerites. 

Glycerites  are  mixtures  of  medicinal  substances  with  glycerin.  Gly- 
cerin is  a  valuable  solvent ;  and  one  of  the  principal  advantages  of  the 
glycerites  is  that  they  afford  a  rapid  and  simple  method  of  making 
aqueous  solutions  of  substances  which  are  not  otherwise  easily  soluble. 
The  solutions  of  carbolic  acid,  gallic  acid,  tannic  acid,  and  tar,  etc.,  in 
glycerin  are  permanent  preparations,  and  they  could  be  made  very  con- 
centrated if  necessary :  the  ease  with  which  they  can  be  diluted  with 
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water  or  alcohol,  without  precipitation,  renders  such  glycerites  espe- 
cially useful  at  the  prescription  counter.  Two  old  glycerites  and  two 
new  ones  were  made  official  in  the  U.  S.  P.  1890.  The  old  glycerites 
of  carbolic  acid  and  tannic  acid  were  inadvertently  omitted  from  the 
U.  S.  P.  1880.  The  new  glycerites  of  boroglycerin  and  hydrastis  are 
largely  used,  and  they  merit  a  place  in  the  Pharmacopoeia. 

Official  Glycerites. 


Name. 


Proportion. 


Glyceritum  Acidi  Carbolici. 
Glyceritum  Acidi  Tannici. 
Glyceritum  Amyli. 

Glyceritum  Boroglycerini. 
Glyceritum  Hydrastis. 

Glyceritum  Vitelli. 


Carbolic  Acid,  20  Gm. ;  Glycerin,  80  Gm. 

Tannic  Acid,  20  Gm. ;  Glycerin,  80  Gm. 

Starch,  10  Gm. ;  Glycerin,  80  Gm. ;  Water,  10  C.c.    (A 

translucent  jelly.) 
Boric  Acid,  31  Gm. ;  Glycerin,  69  Gm. 
Hydrastis,  1000  Gm. ;  Glycerin,  500  Cc. ;  Alcohol  and 

Water,  to  make  1000  Cc. 
45  Gm.  Fresh  Yolk  of  Egg ;  65  Gm.  Glycerin. 


GLYCERITUM    ACIDI    CARBOLICI.   U.  S.     Glycerite  of  Carbolic  Acid. 

Metric.  Old  form. 

Carbolic  Acid 20  Gm.  4  oz,  av. 

Glycerin 80  Gm.  16  oz.  av. 

To  make 100  Gm.  20  oz.  av. 

Weigh  the  Carbolic  Acid  and  Glycerin,  successively,  into  a  tared 
capsule,  and  stir  them  together  until  the  Acid  is  dissolved.  Then 
transfer  the  solution  to  a  bottle.  (This  glycerite  may  be  made  by 
measure  by  dissolving  4  oz.  av.  of  Carbolic  Acid  in  enough  Glycerin  to 
make  one  pint.) 

GLYCERITUM    ACIDI    TANNICI.    U.  S.     Glycerite  of  Tannic  Acid. 

Metric.  Old  form. 

Tannic  Acid 20  Gm.  4  oz.  av. 

Glycerin 80  Gm.  16  oz.  av. 

To  make 100  Gm.  20  oz.  av. 

Weigh  the  Tannic  Acid  and  Glycerin,  successively,  into  a  tared 
porcelain  capsule,  avoiding  contact  with  metallic  utensils,  and  apply 
the  heat  of  a  water-bath,  until  the  Acid  is  completely  dissolved.  Then 
transfer  the  solution  to  a  bottle.  (This  glycerite  may  be  made  by 
measure  by  dissolving  4  oz.  of  Tannic  Acid  in  enough  Glycerin  to 
make  one  pint.     Heat  facilitates  the  solution.) 

GLYCERITUM   AMYLI.   U.  S.     Glycerite  of  Starch. 

Metric.  Old  form. 

Starch 10  Gm.  290  grains. 

Water 10  C.c.  5  fl.  dr. 

Glycerin 80  Gm.  4  fl.  oz. 

To  the  Starch,  contained  in  a  porcelain  capsule,  add  the  Water  and 
Glycerin,  and  stir  until  a  homogeneous  mixture  is  produced.     Then 
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apply  a  heat  gradually  raised  to  140°  C.  (284°  F.),  aud  not  exceeding 
144°  C.  (291°  F.),  stirring  constantly,  until  a  translucent  jelly  is  formed. 

Transfer  the  product  to  suitable  vessels,  provided  with  well-fitting 
covers. 

GLYCERITUM   BOROGLYCERINI.   U.  S.     Glycerite  of  Boroglycerin. 
[Glycerite  of  Glyceryl  Borate.     Solutiok  of  Boroglyceride.] 

Metric.  Old  form. 

Boric  Acid,  in  fine  powder 310  Gm.  5  oz.  av. 

Glycerin,  a  sufficient  quantity, 

To  make 1000  Gm.  16  oz.  av. 

Heat  460  Gm.  [old  form  7  oz.  av.  158  gr.]  of  Glycerin,  in  a  tared 
porcelain  capsule,  to  a  temperature  not  exceeding  150°  C.  (302°  F.), 
and  add  the  Boric  Acid  in  portions,  constantly  stirring.  When  all  is 
added  and  dissolved,  continue  the  heat  at  the  same  temperature,  fre- 
quently stirring,  and  breaking  up  the  film  which  forms  on  the  surface. 
When  the  mixture  has  been  reduced  to  the  weight  of  500  Gm.  [old 
form  8  oz.  av.],  add  to  it  500  Gm.  [old  form  8  oz.  av.]  of  Glycerin, 
mix  thoroughly,  and  transfer  it  to  suitable  vessels. 

GLYCERITUM    HYDRASTIS.   U.  S.     Glycerite  of  Hydrastis. 

Metric.  Old  form. 

Hydrastis,  in  No.  60  powder 1000  Gm.  25  02.  av. 

Glycerin 500  C.c.  12  fl.  oz. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  C.c.  24  fl   oz. 

Moisten  the  Hydrastis  with  350  C.c.  [old  form  8|  fl.  oz.]  of  Alco- 
hol, and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough 
Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  Alco- 
hol until  the  Hydrastis  is  practically  exhausted.  To  the  percolate 
add  250  C.c.  [old  form  6  fl.  oz.]  of  Water,  and  then  drive  ofiF  the 
Alcohol  by  evaporation  or  distillation.  After  the  Alcohol  is  driven 
off,  add  enough  Water  to  the  residue  to  make  it  measure  500  C.c. 
[old  form  12  fl.  oz.],  and  set  it  aside  for  twenty-four  hours.  Then 
filter,  pass  enough  Water  through  the  filter  to  make  the  filtrate  measure 
500  C.c.  [old  form  12  fl.  oz.],  add  the  Glycerin,  and  mix  thoroughly. 

GLYCERITUM   VITELLI.   U.  S.     Glycerite  of  Yolk  of  Egg. 
[Glyconin.] 

Metric.  Old  form. 

Fresh  Yolk  of  Egg 45  Gm.  140  grains. 

Glycerin 55  Gm-  170  grains. 

To  make 100  Gm.  310  grains. 

Rub  the  Yolk  of  Egg,  in  a  mortar,  with  the  Glycerin,  gradually 
added,  until  they  are  thoroughly  mixed.  Then  transfer  the  mixture 
to  a  bottle. 


AQUEOUS  SOLUTIONS.  321 

QUESTIONS  ON  CHAPTER  XXII. 

AQUEOUS  SOLUTIONS  CONTAINING  SWEET  OR  VISCID 

SUBSTANCES. 

What  are  syrups  ? 

What  kinds  of  sugar  should  be  used  in  making  syrups? 

How  many  methods  of  making  syrups  are  recognized  by  the  U.  S.  P.  ? 

Describe  the  details  for  making  syrups  by  heat.     For  making  syrups  without  heat. 

What  objection  is  there  to  making  syrups  by  the  addition  of  fluid  extracts,  tinc- 
tures, etc.,  to  syrup? 

What  official  syrup  is  made  by  digestion? 

Is  this  method  a  satisfactory  one  ? 

What  method  would  be  preferable  ? 

What  official  syrup  is  made  by  maceration  ? 

How  is  it  made  ? 

How  is  the  process  of  percolation  in  making  syrups  conducted  ? 

What  precautions  are  necessary  to  percolate  a  syrup  successfully? 

How  may  syrups  be  preserved  ? 

Is  the  addition  of  alcohol  or  chemicals  objectionable?     Why? 

What  is  the  best  disposition  to  make  of  fermented  syrups  ? 

How  may  fruit  juices  be  efl'ectually  preserved? 

How  many  official  syrups  are  there  ? 

Name  the  official  syrups  made  by  solution  with  heat. 

Which  of  these  are  made  by  solution  involving  chemical  action  ? 

How  many  are  made   by  the   simple   addition  of  medicating  liquid   to   syrup? 
Name  them. 

Which  of  these  are  made  with  mucilage? 

Which  with  flavored  acidulated  solution? 

Which  with  aromatic  tincture? 

Which  with  fluid  extract? 

Name  the  official  syrups    made  by  the  agitation  of  sugar  with  medicating  liquid 
without  heat. 

Which  of  these  contain  acetic  acid  ? 

How  many  are  made  from  cold  aqueous  infusion?     Name  them. 

Which  one  is  made  by  infusion  ?     Which  one  is  made  by  digestion  ? 

Which  from  emulsion?     Which  from  juice? 

Which  three  from  medicated  water  from  tincture? 

Which  from  medicated  water  from  fluid  extract  ? 

How  many  are  made  from  simple  admixture  or  solution?     Name  them. 

Which  two  are  made  from  solution  involving  chemical  reaction  ? 

How  many  are  made  by  maceration  or  digestion  ?     Name  them. 

Give  the  formula  and  mode  of  preparing  Syrupus. 

What  is  its  specific  gravity  ? 

How  is  syrup  of  acacia  made  ? 

Does  this  syrup  keep  well  ? 

Give  the  formula  and  mode  of  making  syrup  of  citric  acid. 

What  is  the  formula  in  symbols  of  hydriodic  acid? 

What  is  its  molecular  weight? 

How  is  syrup  of  hydriodic  iicid  made  ? 

How  much  hydriodic  acid  does  it  contain? 

What  is  the  specific  gravity  of  the  syrup? 

How  may  the  presence  of  free  iodine  in  the  syrup  be  detected  ?     Of  sulphuric  acid  ? 
Of  hydrochloric  acid? 

What  is  the  strength  of  syrup  of  garlic,  and  how  is  it  made? 

Give  the  process  for  making   syrup  of  althaea.      Syrup  of  almond.      Syrup  of 
orange. 

What  are  the  ingredients  used  in  making  the  syrup  of  lactophosphate  of  calcium  ? 

Give  an  outline  of  the  process  for  making  it. 

Write  out  in  full  the  Latin  name. 

How  is  syrup  of  lime  prepared? 

What  is  the  formula  in  symbols  of  ferrous  iodide? 

What  is  its  molecular  weight  ? 
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How  is  the  syrup  of  ferrous  iodide  prepared  ? 

How  much  ferrous  iodide  does  it  contain  ? 

Describe  the  appearance  and  physical  characters  of  this  syrup. 

"What  colored  precipitate  does  it  yield  with  test-solution  of  potassium  ferricyanide  ? 

Of  what  does  this  indicate  the  presence? 

How  may  the  presence  of  free  iodine  be  detected  ? 

Write  out  in  full  the  Latin  name  of  the  "  syrup  of  the  phosphates  of  iron,  quinine, 
and  strychnine." 

What  are  the  ingredients  used  in  making  this  s^'rup  ? 

Give  an  outline  of  the  process  for  making  it. 

Of  what  hypophosphites  does  the  syrup  of  hypophosphites  consist  ? 

How  is  the  syrup  prepared  ? 

What  preparation  of  iron  is  contained  in  the  syrup  of  hypophosphites  with  iron  ? 

How  is  this  syrup  prepared  ? 

Write  out  its  name  in  full. 

How  is  syrup  of  ipecac  made  ? 

How  much  ipecac  is  there  in  two  and  a  half  troy  ounces  ? 

About  how  much  in  a  fluidounce? 

Write  out  the  Latin  name  in  full. 

Give  the  formula  for  syrup  of  krameria.     For  syrup  of  lactucarium. 

Write  out  in  full  the  Latin  name  of  syrup  of  tar. 

How  much  tar  is  used  to  make  one  hundred  parts  of  the  syrup  ? 

How  is  the  syrup  made? 

Write  out  in  full  the  Latin  name  of  syrup  of  wild  cherry. 

How  much  wild  cherry  is  used  to  make  one  hundred  parts  ? 

What  degree  of  fineness  is  directed  for  the  powder  ? 

How  is  the  syrup  made? 

How  much  glycerin  does  it  contain? 

Give  the  formula  for  syrup  of  rhubarb. 

How  is  the  syrup  made  ? 

Give  the  formula  and  mode  of  preparing  the  aromatic  syrup  of  rhubarb. 

Give  the  formula  for  syrup  of  rose.     For  syrup  of  rubus. 

How  is  the  syrup  of  raspberry  prepared  ? 

What  are  the  ingredients  of  compound  syrup  of  sarsaparilla? 

How  is  the  syrup  prepared  ? 

Give  the  formula  and  mode  of  preparing  syrup  of  squill. 

What  are  the  ingredients  of  compound  syrup  of  squill  ? 

How  is  this  syrup  prepared  ? 

How  much  antimony  and  potassium  tartrate  is  there  in  a  troy  ounce  ? 

Give  the  formula  and  mode  of  making  syrup  of  senega. 

What  aromatic  is  used  in  making  syrup  of  senna  ? 

How  is  the  syrup  of  senna  made  ? 

How  much  senna  is  there  in  one  hundred  parts  of  syrup  ? 

Give  the  formula  and  mode  of  making  syrup  of  tolu. 

How  is  syrup  of  ginger  made  ? 

What  is  the  strength  of  it  ? 

What  are  official  emulsions,  and  how  many  are  there  ?     Name  them. 

What  were  these  preparations  called  in  the  previous  U.  S.  P.  ? 

Give  the  formula  and  mode  of  making  emulsion  of  ammoniac.      Emulsion  or 
almond.     Emulsion  of  asafetida.     Chloroform. 

What  is  the  popular  name  or  synonyme  of  emulsion  of  asafetida? 

What  are  official  honeys  ?     How  many  are  there  ?     Name  them. 

Give  the  Latin  name  and  mode  of  preparing  commercial  honey.     Clarified  honey. 
Honey  of  rose. 

What  are  official  mucilages,  and  how  many  are  there  ? 

How  many  mucilages  are  prepared  without  heat  ?     Name  them. 

How  is  mucilage  of  acacia  prepared  ? 

Give  the  Latin  name,  formula,  and  mode  of  making  mucilage  of  sassafras  pith. 
Mucilage  of  tragacanth.     Mucilage  of  elm. 

What  are  official  mixtures,  and  how  many  are  there? 

Give  the  Latin  riarrie,  formula,  and  mode  of  making  chalk  mixture. 

Should  chalk  mixture  be  kept  on  hand  ? 

What  is  the  Latin  name  of  compound  iron  mixture? 

What  is  the  pojjular  name  or  .synonyme  of  compound  iron  mixture? 

Why  is  myrrii  in  .'^uiull  pieces  preferable  to  the  powder? 
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Give  the  formula  and  mode  of  preparing  it. 

In  what  form  does  the  iron  exist  in  the  finished  naixture  ? 

Should  the  mixture  be  freshly  made? 

What  change  takes  place  on  keeping? 

How  many  contain  insoluble  powder  in  suspension?     Name  them. 

How  many  do  not  contain  insoluble  powder  in  suspension?     Name  them. 

Give  the  Latin  name,  formula,  and  mode  of  preparing  mixture  of  rhubarb  and  soda. 

What  are  glycerites,  a;id  how  many  are  official?     Name  them. 

Give  the  formula  and  mode  of  making  glycerite  of  starch.  Glycerite  of  carbolic 
acid.  Glycerite  of  tannic  acid.  Glycerite  of  boroglycerin.  Glycerite  of  hydrastis. 
Glycerite  of  yolk  of  egg. 

Write  out  in  full  the  Latin  name  of  this  preparation. 

What  is  the  popular  name  or  synonyme  ? 


CHAPTER  XXIIL 


ALCOHOLIC  SOLUTIONS. 


Spiritus.     Spirits. 

Spieits  from  a  pharmaceutical  point  of  view  are  simply  alcoholic 
solutions  of  volatile  substances.  Like  the  medicated  waters,  the  active 
ingredient  may  be  solid,  liquid,  or  gaseous.  None  are  made  by  perco- 
lation, but  they  are  officially  prepared  in  five  ways :  1.  By  simple 
solution.  2.  By  solution  with  maceration.  3.  By  gaseous  solution. 
4.  By  chemical  reaction.  5.  By  distillation.  The  number  of  official 
spirits  is  twenty-five. 

1.  By  Simple  Solution. — This  is  the  most  usual  method  of  making 
spirits :  of  the  official  preparations  of  this  class  eighteen,  or  three- 
fourths  of  the  whole  number,  are  prepared  in  this  way,  whilst  ten 
of  these  eighteen  are  merely  solutions  of  volatile  oils  in  alcohol  of 
different  strengths,  without  any  other  addition.  No  skill  is  required 
to  make  these,  but  a  great  deal  of  conscientious  care  must  be  used  in 
the  selection  of  the  volatile  oil,  that  it  be  of  the  best  quality  and  recently 
distilled.     Filtration  is  usually  unnecessary. 

Spiritus.   U.  8.  P. 

spirits  made  by  Simple  Solution. 


Name. 

Proportion. 

Uses  and  Dose. 

Spiritus  ^theris. 

325  C.c.  Ether;  675  C.c.  Alcohol. 

Stimulant,    fgi    to 

Spiritus  Athens  Com- 

325  C.c.  Ether;  650  C.c.  Alcohol;  25 

Anodyne,       stimu- 

positus. 

C.c.  Ethereal  Oil. 

lant,  30  to  60n\^. 

Spiritus         AmmoniaB 

34    Gm.    Ammonium    Carbonate ;    90 

Antacid,  30  to  60nt. 

Aromaticus. 

C.c.  Ammonia  "Water;   10  C.c.  Oil 
of  Lemon ;   1  C.c.  Oil  of  Lavender 
Flowers  ;   1  C.c.  Oil  of  Nutmeg ;  700 
C.c.    Alcohol;    Distilled    Water,  to 
make  1000  C.c. 

Spiritus        Amygdalae 

10  C.c.  Oil  of  Bitter  Almond  ;  800  C.c. 

Flavor,  1  to  2ll\,. 

Amarae. 

Alcohol ;    Distilled  Water,  to  make 
1000  C.c. 

Spiritus  Anisi. 

100  C.c.   Oil   of  Anise;    900  C.c.  De- 
odorized Alcohol. 

Carminative,  fji. 

Spiritus  Aurantii. 

50  C.c.  Oil  of  Orange  Peel ;  950  C.c. 
Deodorized  Alcohol. 

Flavor. 

Spiritus  Aurantii  Cora- 

200  C.c.  Oil  of  Orange  Peel ;  50  C.c. 

Flavor. 

positus. 

Oil  of  Lemon  ;  20  C.c.  Oil  of  Cori- 
ander; 5  C.c.  Oil  of  Anise;   Deodor- 
ized Alcohol,  sufficient  to  make  1000 
C.c. 
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Spirits  made  by  Simple  Solution. — {Continued.) 


Name. 


Spiritus  Camphorae. 

Spiritus  Chloroformi. 

Spiritus  Cinnamomi. 

Spiritus  Gaultherise. 

Spiritus  Glonoini. 

Spiritus  Juniperi. 

Spiritus  Juniperi  Com- 
positus. 

Spiritus  Lavandulae. 
Spiritus  Myrciae. 

Spiritus  Myristicae. 
Spiritus  Phosphori. 


Proportion. 


100  Gm.  Camphor ;  Alcohol,  sufficient 

to  make  1000  C.c. 
60  C.c.  Chloroform  ;  940  C.c.  Alcohol. 

100  C.c.  Oil  of  Cinnamon;  900  C.c. 
Alcohol. 

50  C.c.  Oil  of  Gaultheria ;  950  C.c.  Al- 
cohol. 

1  Gm.  Nitroglycerin  to  99  Gm.  Alco- 
hol. 

50  C.c.  Oil  of  Juniper;  950  C.c.  Alco- 
hol. 

8  C.c.  Oil  of  Juniper;  1  C.c.  Oil  of 
Caraway  ;  1  C.c.  Oil  of  Fennel ;  1400 
C.c.  Alcohol ;  Water,  sufficient  to 
make  2000  C.c. 

50  C.c.  Oil  of  Lavender  Flowers ;  950 
C.c.  Deodorized  Alcohol. 

16  C.c.  Oil  of  Myrcia ;  1  C.c.  Oil  of 
Orange  Peel ;  1  C.c.  Oil  of  Pimenta ; 
1220  C.c.  Alcohol ;  Water,  sufficient 
to  make  2000  C.c. 

50  C.c.  Oil  of  Nutmeg ;  950  C.c.  Al- 
cohol. 

1.2  Gm.  Phosphorus ;  Absolute  Alco- 
hol, sufficient  to  make  1000  C.c. 


Uses  and  Dose. 


Stimulant,      5      to 

60tt\^. 
Sedative,  stimulant, 

10  to  60nv,. 
Stimulant,5  to  15n\,. 

Flavor,  5  to  15n\^. 

Cardiac    stimulant, 

1  to  2nv,. 
Stimulant,  diuretic, 

f3i  to  fgij. 
Stimulant,  diuretic, 

fjij  to  f^iv. 


Flavor,  fjss  to  fgi. 
Externally. 

Flavor,  f^ss  to  f^i. 

To  make  Elixir  of 
Phosphorus. 


2.  Solution  with  Maceration. — This  method  is  employed  solely  in 
the  Pharmacopoeia  when  it  is  desirable  to  introduce  the  coloring-matter 
of  the  drug  into  the  preparation.  This  has  been  done  in  order  to  bestow 
individuality,  and  in  deference  to  popular  feeling  in  favor  of  high  colors. 
It  is  very  doubtful  whether  either  object  is  worthy  of  consideration. 


Spirits  made  by  Solution  with  Maceration. 


Name. 

Preparation. 

Uses  and  Dose. 

Spiritus  Limonis. 

50  C.c.  Oil  of  Lemon ;  50  Gm.  Lemon 
Peel,  fresh  ;   Deodorized  Alcohol,  to 
make  1000  C.c. 

For  flavoring. 

Spiritus  Menthae  Pipe- 

100  C.c.   Oil  of  Peppermint;    10  Gm. 

Carminative,  10  to 

ritae. 

Peppermint,    bruised ;     Alcohol,    to 
make  1000  C.c. 

20nv. 

Spiritus  Menthae  Viri- 

100  C.c.  Oil  of  Spearmint;    10   Gm. 

Carminative,  10  to 

dis. 

Spearmint,  bruised  ;  Alcohol,  to  make 
1000  C.c. 

20nv. 

3.  By  Gaseous  Solution. — The  only  official  representative  of  this 
class  is  the  spirit  of  ammonia,  and  it  is  the  only  preparation  in  the 
Pharmacopoeia  that  is  made  by  converting  a  gaseous  aqueous  solution 
into  a  gaseous  alcoholic  solution  by  expelling  the  dissolved  gas  from 
water  by  heat  and  causing  it  to  be  redissolved  in  alcohol.     The  spirit 
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is  assayed  by  volumetric  solution  of  sulphuric  acid,  and  brought  to  the 
standard  strength  of  10  per  cent,  of  gaseous  ammonia. 


Spirit  made  by  Gaseous  Solution. 

Name. 

Preparation. 

Use  and  Dose. 

Spiritus  Ammonise. 

Stronger  Water  of  Ammonia ;  Heat ; 
Alcohol ;  10  p.c.  Gas  ;  assay. 

Stimulant,  5  to  30tt\^. 

4.  By  Chemical  Reaction. — There  is  but  one  spirit  in  the  Phar- 
macopoeia made  by  chemical  reaction,  and  that  is  spirit  of  nitrous  ether. 
As  explained  elsewhere  (Part  IV.),  it  is  the  product  of  the  action  of 
nitric  acid  upon  alcohol^  and  is  an  alcoholic  solution  of  ethyl  nitrite. 

Spirit  made  by  Chemical  Reaction. 


Name. 

Preparation. 

Use  and  Dose. 

Spiritus  Athens  Nitrosi. 

About  4  p.c.  Ethyl 
Nitrite. 

Diaphoretic,  diuretic,  f^ss  to  fji. 

5.  By  Distillation. — This  method  of  making  spirits  is  the  oldest 
and  in  many  respects  the  best  in  use.  When  the  desirable  volatile 
principles  which  are  present  in  the  preparation  when  finished  can  be 
vaporized  at  the  temperature  of  boiling  alcohol  or  diluted  alcohol,  dis- 
tillation is  preferred.  In  the  case  of  liquids  containing  some  oils  of 
high  boiling-points,  it  is  necessary  to  obtain  the  oils  by  distillation  with 
water  and  afterwards  mix  the  distillate  with  alcohol.  It  is  certain, 
however,  that  spirits  made  by  the  admixture  of  volatile  oils  with  alco- 
hol, as  in  Class  1,  are  often  deficient  in  the  more  delicate  and  volatile 
principles  found  in  the  substances  from  which  they  are  distilled.  These 
principles  are  often  soluble  in  water  and  insoluble  in  the  oil,  and  neces- 
sarily in  the  distillation  of  the  volatile  oil  with  water  they  must  be 
found  in  the  water,  and  are  absent  from  the  oil.  This  is  well  illustrated 
in  the  case  of  oil  of  neroli  and  orange  flower  water :  the  latter  has  much 
the  more  fragrant  odor  when  compared  with  the  oil  obtained  in  the  same 
distillation  from  the  same  flowers  and  subjected  to  the  same  tempera- 
ture. The  only  official  spirits  made  by  distillation  are  two  in  number, 
— whiskey  and  brandy. 


Spirits  made  by  Distillation. 

Name. 

Preparation. 

Use  and  Dose. 

Spiritus  Frumenti. 
Spiritus  Vini  Gallici. 

By  distillation  from  fermented  grain ; 

must  be  at  least  2  years  old. 
By  distillation  from  fermented  grapes ; 

must  be  at  least  4  years  old. 

Stimulant,  fjss  tof^i. 
Stimulant,  f^ss  to  fji. 
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PEACTICAL   PEOCESSES  FOR  OFFICIAL   SPIRITS. 

SPIRITUS  JETHKRIS.   U.  S.     Spirit  of  Ether. 

Metric.  Old  form. 

Ether 325  C.c.  4    fl.  oz. 

Alcohol 675  C.c.  8}  fl.  oz. 

To  make 1000  C.c.  12^  fl.  oz. 

Mix  them. 

SPIRITUS  /ETHERIS  COMPOSITUS.   U.  S.     Compound  Spirit  of  Ether. 
[Hoffmann's  Anodyne.] 

Metric.  Old  form. 

Ether 325  C.c.  8  fl.  oz. 

Alcohol 650  C.c.  16  fl.  oz. 

Ethereal  Oil 25  C.c.  5  fl.  dr. 

To  make 1000  C.c.  24J  fl.  oz 

Mix  them. 

SPIRITUS  iETHERIS  NITROSI.   U.  S.     Spirit  of  Nitrous  Ether. 

An  alcoholic  solution  of  Ethyl  Nitrite  [CgHgNOg  =  74.87],  yielding,  when  freshly 
prepared,  and  tested  in  a  nitrometer,  not  less  than  11  times  its  own  volume  of  Nitrogen 
Dioxide  [NO  =  29.97]. 

Metric.  Old  form. 

Sodium  Nitrite 770  Gm.  5  oz.  av.  190  gr. 

Sulphuric  Acid 520  Gm.  3  oz.  av.  292  gr. 

Sodium  Carbonate 10  Gm.  31  grains. 

Potassium  Carbonate,  completely  deprived  of 

water  by  drying 30  Gm.  93  grains. 

Deodorized  Alcohol, 

Water,  each,  a  sufficient  quantity. 

Dissolve  the  Sodium  Nitrite  in  1000  C.c.  [old  form  6  fl.  oz.  6  fl. 
dr.]  of  Water,  and  put  the  solution  into  a  suitable  flask,  connected  with 
a  condenser  kept  cold  by  ice-cold  water ;  then  add  550  C.c.  [old  form 
3  fl.  oz.  6  fl.  dr.]  of  Deodorized  Alcohol,  and  mix  well.  Through  a 
cork  fitted  into  the  mouth  of  the  flask  insert  a  funnel-tube  dipping 
below  the  surface  of  the  liquid.  With  the  condenser  connect  a  re- 
ceiver, and  keep  this  surrounded  by  a  mixture  of  common  salt  and 
crushed  ice.  Then  gradually  introduce  into  the  flask,  through  the 
funnel-tube,  the  Sulphuric  Acid  previously  diluted  with  1000  C.c. 
[old  form  6  fl.  oz.  6  fl.  dr.]  of  Water.  Distillation  will  usually  com- 
mence before  the  whole  of  the  Acid  has  been  added.  When  all  the 
Acid  has  been  introduced,  regulate  the  distillation  by  the  application 
or  withdrawal  of  a  gentle  heat  until  no  more  nitrous  ether  distils  over. 
Wash  the  distillate,  first,  with  100  C.c.  [old  form  5J  fl.  dr.]  of  ice-cold 
Water  to  remove  any  Alcohol  which  may  have  passed  over,  and  then 
remove  any  traces  of  Acid  by  washing  the  Ether  with  100  C.c,  [old 
form  5J  fl.  dr.]  of  ice-cold  Water,  in  which  the  Sodium  Carbonate  had 
previously  been  dissolved.  Carefully  separate  the  Ether  from  the 
aqueous  liquid,  and  agitate  it,  in  a  well-stoppered  vial,  with  the  Potas- 
sium Carbonate  to  remove  traces  of  water.  Then  filter  it  through  a 
pellet  of  cotton,  in  a  covered  funnel,  into  a  tared  bottle  containing 
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2000  C.c.  [old  form  13|  fl.  oz.]  of  Deodorized  Alcohol.  Ascertain 
the  weight  of  the  Nitrous  Ether  filtered  into  the  Alcohol  by  noting 
the  increase  of  weight  of  the  tared  bottle  and  contents,  and  then  add 
enough  Deodorized  Alcohol  to  make  the  mixture  weigh  22  times  the 
weight  of  the  Nitrous  Ether  added.  I^astly,  transfer  the  product  to 
small,  dark,  amber-colored,  well -stoppered  vials,  and  keep  them  in  a 
cool  place,  remote  from  lights  or  fire. 

A  clear,  mobile,  volatile,  and  inflammable  liquid  of  a  pale  yellowish  or  faintly 
greenish-yellow  tint,  having  a  fragrant,  ethereal,  and  pungent  odor  free  from  acridity, 
and  a  sharp,  burning  taste. 

Specitic  gravity  :  about  0.836  to  0.842  at  15°  C.  (59°  F.). 

When  freshly  prepared,  or  even  after  being  kept  for  some  time  with  but  little 
exposure  to  light  and  air,  it  is  neutral  to  litmus  paper.  When  long  kept,  or  after 
having  been  freely  exposed  to  air  and  light,  it  acquires  an  acid  reaction,  but  it  should 
not  eft'ervesce  when  a  crystal  of  potassium  bicarbonate  is  dropped  into  it. 

If  a  test-tube  be  half  filled  with  the  Spirit,  and  put  into  a  water-bath  heated  to 
65°  C.  (149°  F.\  until  it  has  acquired  this  temperature,  the  Spirit  should  boil  distinctly 
upon  the  addition  of  a  few  small  pieces  of  broken  glass. 

If  10  C.c.  of  the  Spirit  be  mixed  with  5  C.c.  of  Potassium  Hydrate  T.S.,  pre- 
viously diluted  with  5  C.c.  of  Water,  the  mixture  will  assume  a  yellow  color  which 
should  not  turn  decidedly  brown  within  twelve  hours  (limit  of  aldehyde). 

If  5  C.c.  of  recently  prepared  Spirit  of  Nitrous  Ether  be  introduced  into  a  nitrom- 
eter, and  followed,  first,  by  10  C.c.  of  Potassium  Iodide  T.S.,  and  then  by  10  C.c. 
of  normal  Sulphuric  Acid,  the  volume  of  nitrogen  dioxide  generated  at  the  ordinary 
indoor  temperature  (assumed  to  be  at  or  near  25°  C,  or  77°  F.)  should  not  be  less 
than  55  C.c.  (corresponding  to  about  4  per  cent,  of  pure  ethyl  nitrite). 

For  comments  on  the  process,  see  Spiritus  Athens  Nitrosi,  Part  V. 

SPIRITUS  AMMONIA.   U.  S.     Spirit  of  Ammonia. 

An  alcoholic  solution  of  Ammonia  [NHg^  17.01]  containing  10  per  cent.,  by 
weight,  of  the  gas. 

Metric.  Old  form. 

Stronger  Ammonia  Water 250  C.c.  8  fl.  oz. 

Alcohol,  recently  distilled,  and,  after  distillation,  kept  in 
glass  vessels,  a  sufficient  quantity. 

Pour  the  Stronger  Ammonia  Water  into  a  flask  provided  with  a 
safety  funnel,  and  connected,  by  means  of  a  glass  condenser,  with  a 
well-cooled  receiver  containing  500  C.c.  [old  form  16  fl.  oz.]  of  Alco- 
hol, the  delivery  tube  of  the  condenser  reaching  to  near  the  bottom  of 
the  receiver.  Heat  the  flask  carefully,  and  very  gradually,  to  a  tem- 
perature not  exceeding  60°  C.  (140°  F.),  and  maintain  it  at  that  tem- 
perature for  about  ten  minutes.  Then  disconnect  the  receiver,  and, 
having  ascertained  the  ammoniacal  strength  of  the  contents  by  means 
of  normal  sulphuric  acid  (rosolic  acid  test-solution  being  used  as  indi- 
cator), add  enough  Alcohol  to  make  the  product  contain  10  per  cent., 
by  weight,  of  Ammonia. 

Keep  the  Spirit  in  glass-stoppered  bottles,  in  a  cool  place. 

A  colorless  liquid,  having  a  strong  odor  of  ammonia,  and  a  specific  gravity  of 
about  0.810  at  15°  C.  (59°  F.). 

When  diluted  with  water,  it  should  respond  to  the  tests  for  identity  and  purity 
mentioned  under  Ammonia  Water  (see  Aqua  Ammoniac). 

If  3.4  Gm.  (or  4.2  C.c.)  of  Spirit  of  Ammonia  be  diluted  with  water,  it  should 
require,  for  complete  neutralization,  20  C.c.  of  normal  sulphuric  acid  (each  C.c.  cor- 
responding to  0.5  per  cent,  of  Ammonia),  rosolic  acid  being  used  as  indicator. 

For  comments  on  the  process,  see  Spiritus  Ammonise,  Part  IV. 
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SPIRITUS   AMMONIiE    AROMATICUS.   U.  S.     Aromatic  Spirit  of 

Ammonia. 

Metric.  Old  fori» 

Ammonium  Carbonate,  in  translucent  pieces  .        34  Gm.  500  grains. 

Ammonia  Water 90  C.c.  2  fl.  oz,  7  fl.  dr. 

Oil  of  Lemon 10  C.c.  2^  fl.  dr. 

Oil  of  Lavender  Flowers i  C.c.  15  minims. 

Oil  of  Nutmeg i  C.c.  15  minims. 

Alcohol 700  C.c.  22  fl.  oz.  3  fl.  dr. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

To  the  Ammonia  Water,  contained  in  a  flask,  add  140  C.c.  [old 
form  4|  fl.  oz.]  of  Distilled  Water,  and  afterwards  the  Ammonium  Car- 
bonate reduced  to  a  moderately  fine  powder.  Close  the  flask  and 
agitate  the  contents  until  the  Carbonate  is  dissolved.  Introduce  the 
Alcohol  into  a  graduated  bottle  of  suitable  capacity,  add  the  oils,  then 
gradually  add  the  solution  of  Ammonium  Carbonate,  and  afterwards 
enough  Distilled  Water  to  make  the  product  measure  1000  C.c.  [old 
form  2  pints].  Set  the  liquid  aside  during  twenty-four  hours  in  a  cool 
place,  occasionally  agitating,  then  filter  it  through  paper,  in  a  well- 
covered  funnel.  (If  the  white  crystalline  precipitate  which  often  falls 
when  the  water  is  added  has  not  disappeared  after  the  liquid  has  stood 
twenty-four  hours,  shake  thoroughly  and  allow  it  to  stand  a  day  longer 
before  filtering.) 

Keep  the  product  in  glass-stoppered  bottles,  in  a  cool  place. 

A  nearly  colorless  liquid  when  freshly  prepared,  but  gradually  acquiring  a  some- 
what darker  tint. 

It  has  a  pungent,  ammoniacal  odor  and  taste. 
Specific  gravity:  about  0.905  at  15°  C.  (59°  P.). 

For  comments  on  the  process,  see  Spiritus  Ammonise  Aromaticus, 
Part  IV. 

SPIRITUS  AMYGDALA  AMAR^.   U.  S.     Spirit  of  Bitter  Almond. 
[Essence  of  Bitter  Almond.] 

Metric.  Old  form. 

Oil  of  Bitter  Almond 10  C.c.  154  minims. 

Alcohol 800  C.c.  25J  fl.  oz. 

Distilled  Water,  a  sufficient  quantity. 

To  make 1000  C.c.  2  pints. 

Dissolve  the  Oil  in  the  Alcohol,  and  add  enough  Distilled  Water  to 
make  the  product  measure  1000  C.c.  [old  form  2  pints]. 

SPIRITUS  ANISI.   U.  S.     Spirit  of  Anise. 

Metric.  Old  form. 

Oil  of  Anise 100  C.c.  1  fl.  oz. 

Deodorized  Alcohol 900  C.c.  9  fl.  oz. 

To  make 1000  C.c.  10  fl.  oz. 

Mix  them. 
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SPIRITUS  AURANTII.   U.  S.     Spirit  of  Orange. 

Metric.  Old  form. 

Oil  of  Orange  Peel 50  C.c.  6^  fl.  dr. 

Deodorized  Alcohol 950  C.c.  15  fl.  oz.  1 J  fl.  dr. 


To  make looo  C.c.  1  pint. 

Mix  them. 

SPIRITUS   AURANTII   COMPOSITUS.   U.  S.     Compound  Spirit  of 

Orange. 

Metric.  Old  form. 

Oil  of  Orange  Peel 200  C.c.  6  fl.  oz.  3  fl.  dr. 

Oil  of  Lemon 50  C.c.  1  fl.  oz.  5  fl.  dr. 

Oil  of  Coriander 20  C.c.  6  fl.  dr. 

Oil  of  Anise 5  C.c.  76  minims. 

Deodorized  Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  them.  Keep  the  product  in  completely  filled,  well- stoppered 
bottles,  in  a  cool  and  dark  place. 

SPIRITUS    CAMPHORiE.   U.  S.     Spirit  of  Camphor. 

Metric.  Old  form. 

Camphor 100  Gm.  3  oz.  av.  148  gr. 

Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Dissolve  the  Camphor  in  800  C.c.  [old  form  25|  fl.  oz.]  of  Alcohol, 
filter  through  paper,  and  pass  enough  Alcohol  through  the  filter  to 
make  the  product  measure  1000  C.c.  [old  form  2  pints]. 

SPIRITUS  CHLOROFORMI.   U.  S.   Spirit  of  Chloroform. 

Metric.  Old  form. 

Chloroform 60  C.c.  1  fl.  oz.  7 J  fl.  dr. 

Alcohol 940  C.c.  30  fl.  oz.  ^  fl.  dr. 

To  make 1000  C.c.  2  pints. 

Mix  them. 

SPIRITUS  CINNAMOMI.   U.  S.     Spirit  of  Cinnamon. 

Metric.  Old  form. 

Oil  of  Cinnamon 100  C.c.  1  fl.  oz. 

Alcohol      900  C.c.  9  fl.  oz. 

To  make 1000  C.c.  10  fl.  oz. 

Mix  them. 

SPIRITUS  FRUMENTI.   U.S.     Whiskey, 

An  alcoholic  liquid  obtained  by  the  distillation  of  the  mash  of  fer- 
mented grain  (usually  of  mixtures  of  corn,  wheat,  and  rye),  and  at 
least  two  years  old. 
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An  amber-colored  liquid,  havinji;  a  distinctive  odor  and  taste,  and  a  slightly  acid 
reaction. 

Its  specific  gravity  should  not  be  more  than  0.930,  nor  less  than  0.917,  correspond- 
ing, approximately,  to  an  alcoholic  strength  of  44  to  50  per  cent,  by  weight,  or  50  to 
58  per  cent,  by  volume. 

If  100  C.c.  of  Whiskey  be  very  slowly  evaporated  in  a  tared  capsule  on  a  water- 
bath,  the  last  portions  volatilized  should  not  have  a  harsh  or  disagreeable  odor 
(absence  of  more  than  traces  of  fusel  oil  from  gj-ain)  ;  and  the  residue,  when  dried 
at  100°  C.  (212°  F.),  should  not  weigh  more  than  0.25  Gm.  This  residue  should  have 
no  sweet  or  distinctly  spicy  taste  (absence  of  added  sugar,  glycerin,  or  aromatic  sub- 
stances). It  should  almost  completely  dissolve  in  10  C  c.  of  cold  water,  forming  a 
solution  which  is  colored  not  deeper  than  light  green  by  a  few  drops  of  dilute  ferric 
chloride  T.  S.  made  by  mixing  the  latter  with  10  volumes  of  water  (absence  of  more 
than  traces  of  oak  tannin  from  casks). 

To  render  100  C.c.  of  Whiskey  distinctly  alkaline  to  litmus  should  not  require  more 
than  1.2  C.c.  of  potassium  hydrate  V.  S.  (limit  of  free  acid). 

SPIRITUS  GAULTHERIiE.   U.S.     Spirit  of  Gaultheria. 

Metric.  Old  form. 

Oil  of  Gaultheria 50  C.c.  1  fl.  oz. 

Alcohol 950  C.c.  19  fl.  oz. 

To  make 1000  C.c.  20  fl.  oz. 

Mix  them. 

SPIRITUS  GLONOINI.   U.S.     Spirit  of  Glonoin. 

[Spirit  of  Nitroglycerin.] 

An  alcoholic  solution  of  Glonoin  [Glyceryl  (or  Propenyl)  trinitrate,  or  Nitro- 
glycerin ;  CgH5(N03)3  =  226.58],  containing  1  per  cent.,  by  weight,  of  the  substance. 

Spirit  of  Glonoin  should  be  kept  and  transported  in  well-stoppered 
tin  cans,  and  should  be  stored  in  a  cool  place,  remote  from  lights  or 
fire. 

Great  care  should  be  exercised  in  handling,  packing,  transporting, 
or  storing  the  Spirit,  since  a  dangerous  explosion  may  result  if  any 
considerable  quantity  of  it  be  spilled  and  the  alcohol  be  partly  or 
wholly  lost  by  evaporation. 

A  clear,  colorless  liquid,  possessing  the  odor  and  taste  of  alcohol.  Caution  should 
be  exercised  in  tasting  it,  since  even  a  small  quantity  of  it  is  liable  to  produce  a 
violent  headache.     The  same  effect  is  produced  when  it  is  freely  applied  to  the  skin. 

It  is  neutral  to  litmus  paper. 

Specific  gravity  :  0.826  to  0.832  at  15°  C.  (59°  F.]. 

On  diluting  10  C.c.  of  the  Spirit  with  15  C.c.  of  water, — both  liquids,  as  well  as 
the  mixture,  when  measured,  being  brought  to  15°  C.  (59°  F.), — the  liquid  will  exhibit 
at  most  a  faint  cloudiness,  but  the  addition  of  a  further  portion  of  5  C.c.  of  water 
should  produce  a  white  turbidity. 

If  the  specific  gravity  of  the  Spirit  be  higher  than  0.840,  or  if  10  C.c.  of  it  be 
rendered  turbid  by  less  than  10  C.c.  of  water,  the  Spirit  should  be  rejected. 

SPIRITUS  JUNIPERI.  U.  S.     Spirit  of  Juniper. 

Metric.  Old  form. 

Oil  of  Juniper      50  C.c.  1  fl.  oz. 

Alcohol 950  C.c.  19  fl.  oz. 

To  make 1000  C.c.  20  fl.  oz. 

Mix  them. 
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SPIRITUS  JUNIPERI  COMPOSITUS.   U.  S.     Compound  Spirit  of  Juniper. 

Metric.  Old  form. 

Oil  of  Juniper 8  C.c.  30  minims. 

Oil  of  Caraway I  C.c.  4  minims. 

Oil  of  Fennel i  C.c.  4  minims. 

Alcohol 1400  C.c.  11  fl.  oz. 

Water,  a  sufficient  quantity, 

To  make 2000  C.c.  1  pint. 

Dissolve  the  Oils  in  the  Alcohol,  and  gradually  add  enough  Water 
to  make  the  product  measure  2000  C.c.  [old  form  1  pint]. 


SPIRITUS  LAVANDULAE.  U.  S.     Spirit  of  Lavender. 

Metric.  Old  form. 

Oil  of  Lavender  Flowers 50  C.c.  1  fl.  oz. 

Deodorized  Alcohol 950  C.c.  19  fl.  oz. 


To  make 1000  C.c.  20  fl.  oz. 

Mix  them. 

SPIRITUS  LIMONIS.   U.  S.     Spirit  of  Lemon. 

[Essence  of  Lemon.] 

Metric.  Old  form. 

Oil  of  Lemon 50  C.c.  384  minims. 

Lemon  Peel,  freshly  grated      50  Gm.  365  grains. 

Deodorized  Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c.  1  pint. 

Dissolve  the  Oil  of  Lemon  in  900  C.c.  [old  form  14|  fl.  oz.]  of 
Deodorized  Alcohol,  add  the  Lemon  Peel,  and  macerate  for  twenty- 
four  hours.  Then  filter  through  paper,  and  add,  through  the  filter, 
enough  Deodorized  Alcohol  to  make  the  Spirit  measure  1000  C.c. 
[old  form  1  pint]. 

SPIRITUS  MRNTHM  PIPERITA.   U.  S.     Spirit  of  Peppermint. 
[Essence  of  Peppermint.] 

Metric.  Old  form. 

Oil  of  Peppermint 100  C.c.  3  fl.  oz.  96  min. 

Peppermint,  bruised 10  Gm.  146  grains. 

Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Dissolve  the  Oil  of  Peppermint  in  900  C.c.  [old  form  29  fl.  oz.] 
of  Alcohol,  add  the  Peppermint,  and  macerate  for  twenty-four  hours. 
Then  filter  through  paper,  and  add,  through  the  filter,  enough  Alcohol 
to  make  the  Spirit  measure  1000  C.c.  [old  form  2  pints]. 
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SPIRITUS  MENTHiE  VIRIDIS.   U.S.     Spirit  of  Spearmint. 

[Essence  of  Spearmint.] 

Metric,  Old  form. 

Oil  of  Spearmint loo  C.c.  3  fl.  oz.  96  min. 

Spearmint,  bruised lo  Gm.  146  grains. 

Alcohol,  a  sufficient  quantity, 


To  make looo  C.c.  2  pints. 

Dissolve  the  Oil  of  Spearmint  in  900  C.c.  [old  form  29  fl.  oz.] 
of  Alcohol,  add  the  Spearmint,  and  macerate  for  twenty-four  hours. 
Then  filter  through  paper,  and  add,  through  the  filter,  enough  Alcohol 
to  make  the  Spirit  measure  1000  C.c.  [old  form  2  pints]. 

SPIRITUS  MYRCIiE.   U.  S.     Spirit  of  Myrcia. 
[Bay  Kum.] 

Metric.  Old  form. 

Oil  of  Myrcia i6  C.c.  4  fl.  dr. 

Oil  of  Orange  Peel i  C.c.  15  minims. 

Oil  of  Pimenta i  C.c.  15  minims. 

Alcohol I220  C.c.  39  fl.  oz. 

Water,  a  sufficient  quantity, 

To  make 2000  C.c.  4  pints. 

Mix  the  Oils  with  the  Alcohol,  and  gradually  add  Water  until  the 
solution  measures  2000  C.c.  [old  form  4  pints].  Set  the  mixture 
aside,  in  a  well -stoppered  bottle,  for  eight  days,  then  filter  it  through 
paper,  in  a  well-covered  funnel. 

SPIRITUS  MYRISTIC/E.   U.  S.     Spirit  of  Nutmeg. 
[Essence  of  Nutmeg.] 

Metric.  Old  form. 

Oil  of  Nutmeg 50  C.c.  1  fl.  oz. 

Alcohol 950  C.c.  19  fl.  oz. 
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To  make 1000  C.c.  20  fl.  oz. 

Mix  them. 

SPIRITUS  PHOSPHORI.   U.  S.     Spirit  of  Phosphorus. 
[Tincture  of  Phosphorus  ] 

Metric.  Old  form. 

Phosphorus 1.2  Gm.  17J  grains. 

Absolute  Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

"Weigh  the  Phosphorus  in  a  tared  capsule  containing  water,  then 
dry  it  carefully  and  quickly  with  blotting  paper,  and  introduce  it 
into  a  flask  containing  1000  C.c.  [old  form  2  pints]  of  Absolute 
Alcohol.  Connect  the  flask  with  an  upright  condenser,  supplied  with 
cold  water,  and  apply  the  heat  of  a  water-bath,  so  that  the  Alcohol 
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may  be  kept  gently  boiling,  until  the  Phosphorus  is  dissolved.  Then 
allow  the  liquid  to  become  cold,  and,  if  necessary,  add  to  it  enough 
Absolute  Alcohol  to  make  it  measure  1000  C.c.  [old  form  2  pints]. 
Lastly,  transfer  the  Spirit  to  small,  dark  amber-colored  vials,  which 
should  be  securely  stoppered,  and  kept  in  a  cool  and  dark  place. 

SPIRITUS  VI NI  GALLICI.    U.  S.     Brandy. 

An  alcoholic  liquid  obtained  by  the  distillation  of  the  fermented, 
unmodified  juice  of  fresh  grapes,  and  at  least  four  years  old. 

A  pale,  amber-colored  liquid,  having  a  distinctive  odor  and  taste,  and  a  slightly 
acid  reaction. 

Its  specific  gravity  should  not  be  more  than  0.941,  nor  less  than  0.925,  correspond- 
ing, approximately,  to  an  alcoholic  strength  of  39  to  47  per  cent,  by  weight,  or  46  to 
65  per  cent,  by  volume. 

If  100  C.c.  of  Brandy  be  very  slowly  evaporated  in  a  tared  capsule  on  a  water- 
bath,  the  last  portions  volatilized  should  have  an  agreeable  odor  free  from  harsh- 
ness (absence  of  fusel  oil  from  grain  or  potato  spirit)  ;  and  the  residue,  when  dried 
at  100°  C.  (212°  F.),  should  not  weigh  more  than  1.5  Gm.  This  residue  should  have 
no  sweet  or  distinctly  spicy  taste  (absence  of  added  sugar,  glycerin,  or  aromatic  sub- 
statices).  It  should  almost  completely  dissolve  in  10  C.c.  of  cold  water,  forming  a 
solution  which  is  colored  not  deeper  than  light  green  by  a  few  drops  of  dilute  ferric 
chloride  T.S.  made  by  mixing  the  latter  with  10  volumes  of  water  (absence  of  more 
than  traces  of  oak  tannin  from  casks). 

To  render  100  C.c.  of  Brandy  distinctly  alkaline  to  litmus  should  require  not  more 
than  1  C.c.  of  potassium  hydrate  V.S.  (limit  oi  free  acid). 

For  comments  upon  Spiritus  Vini  Gallici,  see  Part  V. 

Eliziria.     Elixirs. 

Elixirs  are  aromatic,  sweetened,  spirituous  preparations,  containing 
small  quantities  of  active  medicinal  substances.  Although  they  are 
largely  employed  throughout  the  United  States,  but  two  have  been 
made  oflBcial, — aromatic  elixir  and  elixir  of  phosphorus.  The  former 
is  intended  as  a  vehicle  for  the  administration  of  active  remedies  in 
small  doses.  There  will  be  found  in  the  Appendix  a  number  of 
formulas  of  unofficial  elixirs. 

ELIXIR  AROMATICUM.   U.  S.     Aromatic  Elixir. 

Metric.  Old  form. 

Compound  Spirit  of  Orange 12  C.c.  185  minims. 

Syrup 375  C.c.  12  fl.  oz. 

Precipitated  Calcium  Phosphate 15  Gm.  ^  oz.  av. 

Deodorized  Alcohol, 

Distilled  Water,  each,  a  sufficient  quantity, 


To  make 1000  C.c.  2  pints. 

To  the  Compound  Spirit  of  Orange  add  enough  Deodorized  Alcohol 
to  make  250  C.c.  [old  form  8  fl.  oz.].  To  this  solution  add  the  Syrup 
in  several  portions,  agitating  after  each  addition,  and  afterwards  add, 
in  the  same  manner,  375  C.c.  [old  form  12  fl.  oz.]  of  Distilled  Water. 
Mix  the  Precipitated  Calcium  Phosphate  intimately  with  the  liquid, 
and  then  filter  through  a  wetted  filter,  return iug  the  first  portions  of 
the  filtrate  until  a  transparent  liquid  is  obtained.     Lastly,  wash  the 
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filter  with  a  mixture  of  1  volume  of  Deodorized  Alcohol  and  3  volumes 
of  Distilled  Water,  uutil  the  product  measures  1000  C.c.  [old  form  2 
pints]. 

ELIXIR   PHOSPHORI.    U.  S.     Elixir  of  Phosphorus. 

Metric.  Old  form. 

Spirit  of  Phosphorus 210  C.c.  6  fl.  oz.  6  fl.  dr. 

Oil  of  Anise 2  C.c.  30  minims. 

Glycerin 550  C.c.  17^  fl.  oz. 

Aromatic  Elixir,  a  sufficient  quantity, 

To  malie 1000  C.c.  2  pints. 

To  the  Spirit  of  Phosphorus,  contained  in  a  graduated  bottle,  add 
the  Oil  of  Anise  and  Glycerin,  and  mix  them  by  repeatedly  inverting 
the  bottle,  until  they  form  a  clear  liquid.  Then  add  Aromatic  Elixir, 
in  several  portions,  gently  agitating  after  each  addition,  until  a  trans- 
parent liquid  is  obtained,  and  the  product  measures  1000  C.c.  [old 
form  2  pints].  Keep  the  product  in  dark  amber-colored,  Avell-stop- 
pered  bottles,  in  a  cool  and  dark  place. 

Each  cubic  centimeter  of  Elixir  of  Phosphorus  represents  about  one-fourth  mil^ 
ligramme  (0.00025  Gm.)  of  phosphorus. 
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QUESTIONS  ON  CHAPTER  XXIII. 

ALCOHOLIC    SOLUTIONS. 

In  pharmacy,  what  are  spirits? 

In  how  many  different  ways  are  the  official  spirits  made? 
How  many  of  them  are  there  ? 
What  is  the  most  usual  method  of  making  them  ? 
How  many  of  them  are  made  in  this  way  ? 
In  making  spirits,  what  is  the  object  of  maceration? 
What  spirit  is  made  by  gaseous  solution  ?     By  chemical  reaction  ? 
What  official  spirits  are  made  by  distillation  ? 

Where  spirits  can  be  made  either  by  distillation  or  by  solution,  which  is  the  better 
process,  and  why? 

Give  the  formula  and  process  for  making  spirit  of  ether.     Hoffmann's  anodyne. 

What  is  the  official  name  in  Latin  and  in  English  ? 

What  is  spirit  of  nitrous  ether? 

How  much  of  the  crude  ether  does  it  contain  ? 

What  is  the  formula  in  symbols  of  ethyl  nitrite? 

What  is  its  molecular  weight? 

How  is  this  obtained  ? 

What  is  its  popular  name  or  synonyme? 

How  is  it  made  ? 

What  is  spirit  of  ammonia? 

How  is  it  prepared  ? 

What  percentage  of  gas  by  weight  does  it  contain  ? 

What  is  the  formula  in  symbols  of  ammonia? 

What  is  its  molecular  weight? 

Which  is  the  stronger  of  the  two  preparations,  spiritus  ammonise  or  aqua  ammonise? 

What  is  aromatic  spirit  of  ammonia? 

How  is  it  prepared  ? 
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"What  is  the  Latin  name  of  spirit  of  bitter  almond  ? 

"What  is  its  popular  name  or  synonyme? 

How  is  it  made  ?     For  what  is  it  used  ? 

Give  the  official  name,  formula,  and  mode  of  making  spirit  of  anise.  Spirit  of 
orange.  Compound  spirit  of  orange.  Spirit  of  camphor.  Spirit  of  chloroform. 
Spirit  of  cinnamon. 

What  is  whiskey  ?  (as  official  in  the  U.  S.  P.) 

Give  the  formula  and  mode  of  making  spirit  of  gaultheria. 

"What  is  the  Latin  name  of  spirit  of  glonoin? 

What  is  its  popular  name  or  synonyme  ? 

How  much  glonoin  does  it  contain  ? 

What  is  the  chemical  name  of  glonoin  ? 

Why  should  great  care  be  exercised  in  using  this  preparation  ? 

What  is  the  specific  gravity  of  spirit  of  glonoin?  Spirit  of  juniper?  Compound 
spirit  of  juniper?     Spirit  of  lavender?     Spirit  of  lemon? 

What  is  the  popular  name  of  spirit  of  lemon  ? 

Give  the  formula  and  mode  of  making  spirit  of  peppermint. 

What  is  its  popular  name  ? 

Give  the  formula  and  mode  of  making  spirit  of  spearmint. 

What  is  the  official  name  of  bay  rum,  in  Latin  and  in  English  ? 

How  is  it  made  ? 

Give  the  formula  and  mode  of  making  spirit  of  nutmeg. 

How  is  spirit  of  phosphorus  made  ? 

How  much  phosphorus  does  it  contain  ? 

What  is  the  official  definition  of  brandy  ? 

How  much  alcohol  does  it  contain  ? 

What  are  elixirs  ? 

What  is  aromatic  elixir  used  for  ? 

How  is  it  made  ? 


CHAPTER  XXIY. 


ETHEREAL    SOLUTIONS. 


Collodia.      Collodions. 

Collodions  are  liquid  preparations  intended  for  external  use,  having 
for  their  base  a  solution  of  pyroxylin,  or  gun-cotton,  in  a  mixture 
of  ether  and  alcohol.  (For  a  descrij^tion  of  the  properties  of  pyrox- 
ylin and  collodions,  see  Part  V.)  Collodions  are  applied  to  the  skin 
by  means  of  a  soft  brush,  and  when  the  ether  and  alcohol  evaporate, 
a  film  is  left  on  the  surface,  which  either  acts  as  a  protection  or  brings 
a  medicating  agent  in  contact  with  the  epidermis.  Four  collodions 
are  official. 

Official  Collodions. 


Name. 


Proportions. 


Collodium. 

Collodium  Cantharidatum. 

Collodium  Flexile. 
Collodium  Stypticum. 


30  Gm.  Pyroxylin;  750  C.c.  Stronger  Ether;  250 
C.c.  Alcohol.  Decant  the  clear  Collodion  from  the 
sediment. 

60  Gm.  Cantharides,  No.  60  Powder;  85  Gm.  Flex- 
ible Collodion  ;  Commercial  Chloroform  sufficient 
to  exhaust  the  Cantharides ;  after  distillation  the 
residue  should  weigh  15  Gm.  Decant  the  clear 
Cantharidal  Collodion  from  the  sediment. 

920  Gm.  Collodion;  50  Gm.  Canada  Turpentine; 
30  Gm.  Castor  Oil. 

20  Gm.  Tannic  Acid;  5  C.c.  Alcohol;  25  C.c. 
Ether ;  Collodion,  to  make  100  C.c. 


COLLODIUM.   U.S.     Collodion. 

Metric.  Old  form. 

Pyroxylin 3°  Gni-  1  oz.  av. 

Ether 750  C.c.  24  fl.  oz. 

Alcohol 250  C.c.  8  fl.  oz. 

2  pints. 

To  the  Pyroxylin,  contained  in  a  suitable  bottle,  add  the  Ether,  and 
let  it  stand  for  ififteen  minutes ;  then  add  the  Alcohol,  and  shake  the 
bottle  until  the  Pyroxylin  is  dissolved.  Cork  the  bottle  well,  and  set 
it  aside  until  the  liquid  has  become  clear.  Then  decant  the  clear 
portion  from  any  sediment  which  may  have  formed,  and  transfer  it  to 
bottles,  which  should  be  well  corked. 

Keep  the  Collodion  in  cork-stoppered  bottles,  in  a  cool  place,  remote 
from  lights  or  fire. 
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COLLODIUM    CANTHARIDATUM.   V.  S.     Canth'aridal  Collodion. 
[Blistering  Collodion.] 

Metric.  Old  form. 

Cantharides,  in  No.  60  powder 60  Gm.  2  oz.  av.  50  grains. 

Flexible  Collodion 85  Gm.  3  oz.  av. 

Chloroform,  a  sufficient  quantity, 

To  make 100  Gm.  3  oz.  av.  230  grains. 

Pack  the  Cantharides  firmly  in  a  cylindrical  percolator,  and  gradually 
pour  Chloroform  upon  it,  until  the  powder  is  exhausted.  Recover 
the  Chloroform  by  distillation  from  a  water-bath,  and  evaporate  the 
residue,  in  a  capsule,  on  a  water-bath,  until  it  weighs  15  Gm.  [old 
form  231  grains].  Dissolve  this  in  the  Flexible  Collodion,  and  set  it 
aside  to  become  clear  by  settling.  Finally  pour  oiF  the  clear  portion 
from  any  sediment  which  may  have  formed,  and  transfer  it  to  bottles, 
which  should  be  securely  corked. 

Keep  the  Cantharidal  Collodion  iu  cork-stoppered  bottles,  in  a  cool 
place,  remote  from  lights  or  fire. 

COLLODIUM    FLEXILE.  U.  S.     Flexible  Collodion. 

Metric.  Old  form. 

Collodion 920  Gm.  8  oz.  av. 

Canada  Turpentine 50  Gm.  190  grains. 

Castor  Oil 30  Gm.  115  grains. 

To  make 1000  Gm.         about  9  oz.  av. 

Weigh  the  ingredients,  successively,  into  a  tared  bottle,  and  mix 
them  thoroughly. 

Keep  the  product  in  cork -stoppered  bottles,  in  a  cool  place,  remote 
from  lights  or  fire. 

COLLODIUM    STYPTICUM.   U.  S.     Styptic  Collodion. 

Metric.  Old  form. 

Tannic  Acid 20  Gm.  308  grains. 

Alcohol 5  C.c.  80  minims. 

Ether 25  C.c.  405  minims. 

Collodion,  a  sufficient  quantity, 

To  make 100  C.c.  3  fl.  oz.  183  min. 

Introduce  the  Tannic  Acid,  Alcohol,  and  Ether  into  a  graduated 
bottle,  agitate  until  the  Tannic  Acid  is  thoroughly  incorporated  and 
partially  dissolved,  then  add  enough  Collodion  to  make  up  the  volume 
to  100  C.c.  [old  form  3  fl.  oz.  183  min.],  and  shake  occasionally,  until 
the  Acid  is  completely  dissolved. 

Keep  the  product  in  cork-stoppered  bottles,  in  a  cool  place,  remote 
from  lights  or  fire. 


OHAPTEE  XXY. 

OLEAGINOUS    SOLUTIONS    OR   EXTERNAL   APPLI- 
CATIONS. 

Linimenta.     Liniments. 

These  are  solutions  of  various  substances  or  mixtures  in  oily  or 
alcoholic  liquids  containing  fatty  oils,  intended  for  external  application, 
and  usually  applied  with  friction  and  rubbing  of  the  skin.  There  are 
nine  official  liniments,  of  which  three  are  made  with  a  fixed  oil  as  the 
base,  ^ye  with  alcohol  as  the  principal  liquid,  and  one  contains  oil  of 
turpentine.     They  are  classified  as  follows  : 

Official  Liniments. 


Name. 

Base. 

Proportions. 

Linimentum  Ammoniae. 

Oil. 

350  C.c.  Ammonia  Water ;  50  C.c. 

Alcohol;  600  C.c.  Cotton  Seed 

Oil. 
Equal  volumes   Solution  of  Lime 

Linimentum  Calcis. 

Oil. 

and  Linseed  Oil. 

Linimentum  Camphorae. 

Oil. 

200  Gm.  Camphor ;  800  Gm.  Cot- 
ton Seed  Oil. 

Linimentum  Belladonnae. 

Alcohol. 

50  Gm.  Camphor;  950  C.c.  Fluid 
Extract  of  Belladonna. 

Linimentum  Chloroformi. 

Alcohol. 

300  C.c.  Chloroform  ;  700  C.c.  Soap 
Liniment. 

Linimentum  Saponis. 

Alcohol. 

70  Gm.  Powdered  Soap ;  45  Gm. 
Camphor;  10  C.c.  Oil  of  Rose- 
mary ;  750  C.c.  Alcohol ;  Water, 
to  make  1000  C.c. 

Linimentum  Saponis  Mollis. 

Alcohol. 

650  Gm.  Soft  Soap ;  20  C.c.  Oil  of 
Lavender  Flowers  ;  300  C.c.  Al- 
cohol ;  Water,  to  make  1000  C.c. 

Linimentum   Sinapis  Com- 

Alcohol. 

30  C.c.  Volatile  Oil  of  Mustard; 

positum. 

200  C  c.  Fluid  Extract  of  Mezc- 
reum ;  60  Gm.  Camphor ;  150 
C.c.  Castor  Oil ;  Alcohol,  to 
make  1000  C.c. 

Linimentum  Terebinthinae. 

Oil  of  Turpentine. 

650  Gm.  Resin  Cerate;  350  Gm. 
Oil  of  Turpentine. 

PEACTICAL   PROCESSES   FOR   OFFICIAL   LINIMENTS. 

LINIMENTUM  AMMONIiE.   U.S.     Ammonia  Liniment. 

[Volatile  Liniment.] 

Metric.  Old  form. 

Ammonia  Water 350  C.c.  11  fl.  oz. 

Alcohol 50  C.c.  2  fl.  oz. 

Cotton  Seed  Oil 600  C.c.  19  fl.  oz. 

To  make 1000  C.c.  2  pints. 
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Mix  them  by  agitation  in  a  bottle,  which  should  be  well  stoppered. 
This  Liniment  should  be  freshly  prepared,  when  wanted. 

LINIMENTUM  BELLADONNiE.   U.S.     Belladonna  Liniment. 

Metric.  Old  form. 

Camphor 5°  Gm.  730  grains. 

Fluid  Extract  of  Belladonna,  a  sufficient  quantity, 


To  make looo  C.c.  2  pints. 

Dissolve  the  Camphor  in  about  200  C.c.  [old  form  6|  fl.  oz.]  of 
the  Fluid  Extract,  and  then  add  enough  of  the  latter  to  make  the 
product  measure  1000  C.c.  [old  form  2  pints].     Mix  thoroughly. 

LINIMENTUM  CALCIS.  U.S.     Lime  Liniment. 

[Carron  Oil.] 
Solution  of  Lime, 
Linseed  Oil,  of  each,  one  volume. 

Mix  them  by  agitation. 

LINIMENTUM  CAMPHORiE.   U.S.     Camphor  Liniment. 

Metric.  Old  form. 

Camphor,  in  coarse  powder 200  Gm.  2  oz.  av. 

Cotton  Seed  Oil 800  Gm.  8  oz.  av. 

To  make 1000  Gm.  10  oz.  av. 

Introduce  the  Camphor  and  the  Cotton  Seed  Oil  into  a  suitable 
flask,  and  apply  a  gentle  heat,  by  means  of  a  water-bath,  loosely 
stoppering  the  flask  during  the  operation.  Agitate  from  time  to 
time,  until  the  Camphor  is  dissolved. 

LINIMENTUM  CHLOROFORMI.   U.  S.     Chloroform  Liniment. 

Metric.  Old  form. 

Chloroform 300  C.c.  9J  fl.  oz. 

Soap  Liniment 700  C.c.  22J  fl.  oz. 


To  make 1000  C.c.  2  pints. 

Mix  them  by  agitation. 

LINIMENTUM  SAPONIS.   U.  S.  Soap  Liniment. 

Metric.  Old  form. 

Soap,  in  fine  powder 70  Gm.  2  oz.  av.  147  gr. 

Camphor,  in  small  pieces 45  Gm.  1  oz.  av.  220  gr. 

Oil  of  Rosemary 10  C.c.  153  minims. 

Alcohol        750  C.c.  24  fl.  oz. 

Water,  a  sufficient  quantity, 


To  make 1000  C.c.  2  pints. 

Introduce  the  Camphor  and  the  Alcohol  into  a  suitable  bottle,  and 
shake  until  the  Camphor  is  dissolved.     Then  add  the  Soap  and  Oil  of 
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Rosemary,  and  shake  the  bottle  well  for  a  few  minutes.  Lastly,  add 
enough  Water  to  make  1000  C.c.  [old  form  2  pints],  and  again  shake 
until  the  liquid  becomes  clear.  Set  it  aside,  in  a  cool  place,  for  twenty- 
four  hours,  then  filter. 

LINIMENTUM  SAPONIS  MOLLIS.   U.  S.     Liniment  of  Soft  Soap. 

[TiNCTURA  Saponis  Viridis,  Pharm.  1880.] 

Metric.  Old  form. 

Soft  Soap 650  Gm.  21^  oz.  av. 

Oil  of  Lavender 20  C.c.  6  fl.  dr. 

Alcohol 300  C.c.  9^  fl.  oz. 

Water,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  the  Oil  of  Lavender  with  the  Alcohol,  dissolve  in  this  the  Soft 
Soap  by  stirring  or  agitation,  and  set  the  solution  aside  for  twenty- four 
hours.  Then  filter  it  through  paper,  and  pass  enough  Water  through 
the  filter  to  make  the  product  measure  1000  C.c.  [old  form  2  pints]. 
Mix  thoroughly. 

LINIMENTUM  SINAPIS  COMPOSITUM.  U.S.     Compound  Liniment  of 

Mustard. 

Metric.  Old  form. 

Volatile  Oil  of  Mustard 30  C.c.  230  minims. 

Fluid  Extract  of  Mezereum 200  C.c.  3  fl.  oz.  96  min. 

Camphor 60  Gm.  1  oz.  av. 

Castor  Oil      150  C.c.  2J  fl.  oz. 

Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c.  1  pint. 

Dissolve  the  Camphor  in  500  C.c.  [old  form  8  fl.  oz.]  of  Alcohol, 
and  add  the  Fluid  Extract  of  Mezereum  ;  then  add  the  Oil  of  Mustard 
and  the  Castor  Oil  and,  finally,  enough  Alcohol  to  make  the  product 
measure  1000  C.c.  [old  form  1  pint].     Mix  thoroughly. 

LINIMENTUM  TEREBINTHINiE.   U.S.     Turpentine  Liniment. 

Metric.  Old  form. 

Resin  Cerate 650  Gm.  13  oz.  av. 

Oil  of  Turpentine 350  Gm.  7  oz.  av. 

To  make 1000  Gm.  20  oz.  av. 

Melt  the  Resin  Cerate  in  a  capsule,  on  a  water-bath,  then  add  the 
Oil  of  Turpentine,  and  mix  them  thoroughly. 


Oleata.     Oleates. 

The  official  oleates  are  liquid  preparations  made  by  dissolving 
metallic  salts  or  alkaloids  in  oleic  acid.  The  term  oleate  is  also  used 
commercially  to  designate  solid  preparations  which  are  supposed  to  be 
chemical  compounds  of  oleic  acid  with  various  bases.    (See  Part  V.) 
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The  official  oleates  are  not  assumed  to  be  definite  chemical  compounds. 
The  proportion  of  oleic  acid  is  excessive,  and  they  must  be  regarded 
as  solutions  of  the  medicating  agent  in  oleic  acid,  the  latter  having 
special  advantages  as  a  basis  for  administering  external  -remedies, 
being  more  readily  absorbed  than  most  of  the  fatty  substances  used 
in  making  ointments.     Three  oleates  are  official. 

Official  Oleates. 


Name. 

Proportions. 

Oleatum  Hydrargyri. 

Oleatum  Veratrinse. 
Oleatum  Zinci. 

200  Gm.  Yellow  Mercuric  Oxide;   800  Gm.  Oleic 

Acid. 
2  Gm.  Veratrine ;  98  Gm.  Oleic  Acid. 
50  Gm.  Zinc  Oxide ;  950  Gm.  Oleic  Acid. 

OLEATUM    HYDRARGYRI.   U.  S.     Oleate  of  Mercury. 

Metric.  Old  form. 

Yellow  Mercuric  Oxide,  thoroughly  dried 200  Gm.  2  oz.  av. 

Oleic  Acid 800  Gm.  8  oz.  av. 

To  make 1000  Gm.  10  oz.  av. 

Introduce  the  Oleic  Acid  into  a  capacious  mortar,  and  gradually  add 
to  it  the  Yellow  Mercuric  Oxide  by  sifting  it  upon  the  surface  of  the 
Acid,  and  incorporate  it  by  continuous  stirring.  Then  set  the  mixture 
aside  in  a  warm  place,  at  a  temperature  not  exceeding  40°  C.  (104°  F.), 
and  stir  frequently,  until  the  Oxide  is  dissolved. 

OLEATUM  VERATRINiE.  U.S.     Oleate  of  Veratrine. 

Metric.  Old  form. 

Veratrine 2  Gm.  35  grains. 

Oleic  Acid 98  Gm.  3  oz.  av.  402  gr. 

To  make 100  Gm.  4  oz.  av. 

Rub  the  Veratrine  with  a  small  quantity  of  Oleic  Acid,  in  a  warm 
mortar,  to  a  smooth  paste.  Then  add  the  remainder  of  the  Oleic  Acid, 
previously  warmed,  and  stir  frequently,  until  the  Veratrine  is  dissolved. 

OLEATUM    ZINCL   U.S.     Oleate  of  Zinc. 

Metric.  Old  form. 

Zinc  Oxide 50  Gm.  1  oz.  av. 

Oleic  Acid 950  Gm.  19  oz.  av. 


To  make 1000  Gm.  20  oz.  av. 

Introduce  the  Oleic  Acid  into  a  capacious  capsule,  and  gradually 
add  to  it  the  Zinc  Oxide  by  sifting  it  upon  the  surface  of  the  Acid, 
and  incorporate  it  by  continuous  stirring.  Set  the  mixture  aside  for 
a  few  hours,  and  then  heat  it  on  a  water-bath,  frequently  stirring,  until 
the  Oxide  is  dissolved. 
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QUESTIONS  ON  CHAPTERS  XXIV.  AND  XXV. 

ETHEREAL    SOLUTIONS,    OLEAGINOUS    SOLUTIONS    OR 
EXTERNAL  APPLICATIONS. 

What  are  collodions,  and  how  are  they  used  ? 

How  many  are  official,  and  what  are  their  names  ? 

Give  the  formula  and  mode  of  making  collodion. 

"What  is  the  official  name  of  cantharidal  collodion  ? 

Give  its  formula  and  mode  of  preparation. 

What  is  flexible  collodion? 

Give  its  formula  and  mode  of  preparation. 

What  is  styptic  collodion  ? 

Give  its  formula  and  mode  of  preparation. 

What  are  liniments  ? 

How  many  are  official  ? 

What  substances  are  used  as  the  bases  for  these  liniments  ? 

How  is  ammonia  liniment  made  ? 

What  is  its  popular  name  or  synonyme  ? 

Give  the  formula  and  mode  of  making  belladonna  liniment.  Lime  liniment. 
What  is  this  sometimes  called  ?  Camphor  liniment.  Chloroform  liniment.  Soap 
liniment. 

What  kind  of  soap  should  be  used  ? 

What  is  the  Latin  name  of  liniment  of  soft  soap  ? 

What  was  its  official  name  in  the  U.  S.  P.  1880? 

How  is  it  made  ? 

Give  the  formula  and  mode  of  making  compound  liniment  of  mustard.  Turpentine 
liniment. 

What  are  official  oleates  ? 

How  many  are  there,  and  what  are  their  names  ? 

What  advantage  are  they  supposed  to  possess  over  the  fatty  substances  that  are 
commonly  used  in  ointments? 

Give  the  formula  and  mode  of  making  oleate  of  mercury.  Oleate  of  veratrine. 
Oleate  of  zinc. 


OHAPTEE  XXVI. 

AQUEOUS   LIQUIDS   MADE   BY   PERCOLATION    OR 
MACERATION. 

Infusa.     Infusions. 

Infusions  are  liquid  preparations  made  by  treating  vegetable  sub- 
stances with  either  hot  or  cold  water.  The  drug  is  not  subjected  to  the 
boiling  process,  although  it  is  common  to  pour  boiling  water  over  it ; 
the  whole  is  allowed  to  stand  in  a  close  vessel  until  cold.  Whilst  the 
use  of  hot  water  has  the  advantage  of  saving  time  in  some  cases,  it  is 
often  objectionable  because  the  inert  principles  in  the  drug  are  dissolved 
by  the  hot  water,  and  as  the  infusion  cools,  they  are  precipitated  out  in 
such  a  very  finely  divided  condition  that  they  cannot  be  readily  sepa- 
rated by  eolation  or  filtration.  Cold  water  should  be  selected  as  the 
menstruum  when  the  drug  contains  a  valuable  volatile  principle,  when 
the  active  agent  is  injured  by  heat,  or  when  the  desirable  principles  are 
readily  soluble  in  water  of  ordinary  temperature.  The  time  required 
to  make  the  infusion  must  be  considered,  for  in  warm  weather  it  is  quite 
possible  for  an  infusion  to  ferment  or  decompose  before  it  is  finished. 

Pure  water  should  be  used  in  making  infusions,  and  large  quantities 
should  not  be  made  at  one  time  unless  demanded  for  immediate  use,  as, 
without  special  precautions  to  preserve  them,  they  soon  become  decom- 
posed. 

Of  the  inert  principles  found  in  plants,  starch  is  extracted  by  hot 
water  and  albumen  by  cold  water,  whilst  gum,  sugar,  and  extractive  are 
dissolved  by  both. 

In  making  infusions  the  drug  is  usually  coarsely  comminuted,  sliced, 
or  bruised.  Fine  powders  should  be  avoided  whenever  possible,  be- 
cause it  is  difficult  to  separate  the  fine  particles  from  the  infusion  ;  and 
if  percolation  is  resorted  to,  so  much  time  is  consumed  in  the  operation, 
owing  to  the  swelling  of  the  powder,  that  decomposition  may  set  in  be- 
fore the  preparation  is  finished.  The  number  of  official  infusions  is 
four.  Infusions  are  usually  made  in  four  ways:  1.  By  maceration. 
2.  By  digestion.     3.  By  percolation.     4.  By  diluting  fluid  extracts. 

].  By  Maceration. — This  is  the  process  which  is  most  frequently 
used.  The  general  formula  of  the  U.  S.  Pharmacopoeia,  which  is  here 
appended,  furnishes  a  model. 

GENEEAL   OFFICIAL   FORMULA  FOE  INFUSIONS. 

An  ordinary  Infusion,  the  strength  of  which  is  not  directed  by  the 
physician,  nor  specified  by  the  Pharmacopoeia,  shall  be  prepared  by  the 
following  formula  : 
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Fig.  337. 
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Take  of                                                                                                          Metric.  Old  form. 

The  Substance,  coarsely  comminuted 50  Gm.  865  grains. 

Boiling  Water 1000  C.c.  1  pint. 

Water,  a  sufficient  quantity, 

To  make 1000  C.c.  1  pint. 

Put  the  substance  into  a  suitable  vessel  provided  with  a  cover,  pour 
upon  it  the  Boiling  Water,  cover  the  vessel  tightly,  and  let  it  stand 
for  half"  an  hour.  Then  strain,  and  pass  enough  Water  through  the 
strainer  to  make  the  Infusion  measure  1000  C.c.  [old  form  1  pint]. 

Caution. — The  strength  of  Infusions  of  energetic  or  powerful  sub- 
stances should  be  specially  prescribed  by  the  physician. 

It  will  be  found  most  convenient  to  provide  special  apparatus  for 
making  infusions  by  maceration.  One  of  the  oldest  forms  is  known  as 
Alsop's  Infusion  Jar.  This  presents  a  very  neat  and  effectual  method 
of  making  the  hot  infusions.  It  con- 
sists of  an  earthen-ware  mug,  repre- 
sented in  Fig.  337,  with  a  spout,  d, 
proceeding  from  the  bottom,  and  placed 
closely  to  the  side  of  the  vessel  to  pre- 
vent fracture ;  a  perforated  plate  or 
diaphragm,  6,  supported  on  a  ledge,  c, 
at  about  one-quarter  or  one-third  of 
the  height  of  tiie  vessel  from  the  top ; 
and  a  lid,  a,  which  may  be  fastened  on 
by  a  string  through  holes//.  The 
material  to  be  submitted  to  infusion 
is  placed  on  the  perforated  plate,  and 
the  hot  water  poured  in  so  as  to  cover 
it,  the  vessel  having  been  previously 
warmed,  so  as  not  to  chill  the  liquid. 
As  the  water  becomes  impregnated,  it 
acquires  an  increased  specific  gravity, 
and  sinks  to  the  bottom,  its  place  being 
supplied  by  the  unsaturated  portion ; 
and  this  circulation  goes  on  until  the 
whole  of  the  soluble  matter  is  extracted, 
warmth,  the  vessel  may  be  placed  upon  a  stove,  or  upon  an  iron  plate  near 
the  fire.  The  advantage  of  the  process  is  that  the  material  is  subjected 
to  the  solvent  power  of  the  least  impregnated  portion  of  the  menstruum. 
In  order  that  the  vessel  may  be  adapted  for  the  preparation  of  different 
quantities  of  infusions,  it  would  be  an  advantage  to  have  ledges  ar- 
ranged within,  at  different  heights,  so  that  the  diaphragm  may  be  sup- 
ported at  any  desired  point.  The  surface  of  the  liquid,  e,  should  of 
course  always  be  above  the  medicinal  substance.  Tinned  iron  or  metal- 
lic vessels  are  unsuited  for  infusions ;  they  are  particularly  objectionable 
when  the  drug  used  for  making  the  preparation  contains  tannin,  gallic 
acid,  or  an  astringent  substance.  The  liability  of  iron  vessels  to  rust 
constitutes  another  objection. 


AIsop's  infusion  jar. 


In  order  to  maintain  a  due 
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Squire's  Infusion  Mug  differs  from  the  preceding  In  having  a  colander 

of  queen's-ware,  whicli  is  closely  cov- 
ered with  a  lid,  and  descends  into 
the  jar  so  as  to  form  a  diaphragm  for 
the  support  of  the  substance  to  be 
infused.  It  has  the  advantage  that 
the  material,  after  having  been  ex- 
hausted, may  be  lifted  out  without 
disturbing  the  infusion.  Fig.  338 
shows  the  mug.  It  is  made  of  queen's- 
ware,  of  the  capacity  of  one  pint,  B : 
into  it  a  thimble-shaped  colander, 
A,  descends,  supported  on  the  rim  of 
the  mug  by  a  projecting  ledge,  with  a 
carefully-fitted  cover,  C,  which  closes 
the  whole.  The  substance  to  be  sub- 
mitted to  infusion  is  introduced  into 
the  colander  either  before  or  after  it 
has  been  fitted  to  the  mug ;  the  water, 
hot  or  cold,  as  the  case  may  be,  is  then 
poured  in  so  as  to  fill  the  lower  vessel 
and  cover  the  materials  in  the  upper ;  and,  the  cover  having  been  applied, 

the  vessel  is  set  aside  for  the  length  of 
time  required.     The  colander  is  then  to 

Fig.  340. 


Squire's  infusion  mug 


FiQ.  839. 


Infusion  pitcher. 


Infusion  mug  (home-made). 


be  lifted  out,  and  the  infusion,  without  having  to  strain  it,  is  ready  for  use. 
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Fig.  339  represents  an  earthen-ware  infusion  pitcher,  which  may  be 
used  for  making  a  gallon  of  infusion :  it  is  useful  where  there  is  a  large 
demand.  Its  principle  of  action  is  similar  to  that  of  Squire's  infusion 
A  still  better  and  cheaper  apparatus  may  be  made  by  the  phar- 


muo;. 


macist  himself,  by  selecting  a  queen's-ware  or  porcelain  tea-  or  coffee-pot, 
A,  as  in  Fig.  340,  and  if  a  hole  is  bored  with  the  broken  end  of  a 
small  file  through  the  top,  close  to  the  handle,  a  copper  wire  may  be 
passed  through  the  hole  and  around  the  handle,  and  made  to  terminate 
in  a  hook.  The  material  to  be  infused  is  loosely  tied  up  in  a  square 
piece  of  cheese-cloth  (coarse,  thin  muslin)  and  suspended  from  the  hook : 
the  hot  Avater  soon  penetrates  all  parts  of  the  drug  and  dissolves  out  the 
soluble  principles  by  circulatory  displacement.  This  method  has  the 
great  advantage  that  no  further  straining  is  needed,  as  the  bag  retains 
all  of  the  solid  undissolved  portion ;  this  may  be  pressed  and  the  con- 
tents thrown  away. 

Official  Infusions  made  by  Maceration. 


Name. 

Proportion. 

Use  and  Dose. 

Infusum  Digitalis. 

Infusum       Sennae 
Compositum. 

15  Gm.  Diejitalis  ;  150  Co.  Cinnamon  Water  ; 
100  C.c.^Alcohol;  500  Co.  Boiling  Water ; 
Cold  Water,  to  make  1000  Co. 

60  Gm.  Senna ;  120  Gm.  Manna ;  1 20  Gm.  Maa;- 
nesium  Sulph. ;  20  Gm.  Fennel ;  800  Co.  Boil- 
ing Water;  Cold  Water,  to  make  1000  C.c 

Diuretic,      etc., 
f^iv. 

Purgative,    fgij 
to  f^iv. 

2.  By  Digestion. — The  process  of  digestion  consists  in  subjecting  the 
substance  to  the  continued  action  of  moderate  heat  below  the  boiling  tem- 
perature. In  making  infusions  digestion  is  often  very  useful,  although 
it  may  not  be  directed  in  the  formula.  It  generally  suffices  to  place  the 
infusion  vessel  (see  Fig.  340)  upon  a  moderately  hot  portion  of  the 
stove-plate,  or  upon  the  floor  near  the  stove  or  source  of  heat. 

3.  By  Percolation. — This  method  of  making  infusions  is  by  far  the 
most  satisfactory,  and  should  be  used  whenever  possible.  It  should 
be  selected  when  the  desirable  principles  are  easily  dissolved  in  water, 
and  when  the  amount  of  menstruum  is  amply  sufficient  to  exhaust  the 
drug  thoroughly.  Percolation  presents  the  advantages  of  furnishing 
a  finished  preparation,  straining  being  unnecessary.  Again,  precipi- 
tation from  the  deposition  of  inert  principles  after  the  infusion  has 
been  strained,  due  to  tlie  principles  being  soluble  in  hot  water  but 
insoluble  in  cold  water,  is  avoided.  The  chief  drawback  to  the  adop- 
tion of  percolation  in  making  infusions  is  the  length  of  time  it  takes  to 
exhaust  the  drug  with  water.  Infusions  are  generally  extemporaneous 
preparations,  and  they  are  frequently  desired  quickly  :  hence  the  process 
of  maceration  is  often  selected  in  preference. 

Official  Infusions  made  by  Percolation. 


Name. 

Proportion. 

Use. 

Infusum  Cinchonse. 

Infusum         Pruni 
Virginianse. 

60  Gm.  Cinchona  ;  10  C.c.  Aromatic  Sulphuric 
Acid  ;  Water,  to  make  1000  C.c. 

40  (rm.  Wild  Cherry  Bark  ;  Water,  to  make 
1000  C.c. 

Tonic. 
Tonic. 
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Fig.  341. 


Preservation  of  Infusions. — The  difficulty  in  pi-eserving  infusions 
arises  from  the  decomposition  of  the  principles  which  are  extracted  by 
water  and  retained  in  the  preparation.  If  sufficient  alcohol  is  added  to 
prevent  decomposition,  the  therapeutic  action  of  the  infusion  is  usually 
interfered  with,  owing  to  the  comparatively  large  proportion  of  spirit 
contained  in  the  dose.  Alcohol  is  successfully  used  in  preparations  like 
infusion  of  gentian,  orange  peel,  etc.,  or  simple  tonics.  If  an  antiseptic, 
like  boric,  carbolic,  or  salicylic  acid,  is  used,  the  same  objection  exists, — 
the  interference  due  to  the  therapeutic  action  of  the  antiseptic. 

It  has  been  proved  that  infusions  may  be  preserved  for  a  long  time 
if  they  are  protected  from  the  microscopic  organisms  which  float  in  the' 
air.  A  simple  method  is  to  heat  the  infusion 
contained  in  the  bottle  gradually  to  the  boiling- 
point,  in  order  to  destroy  any  of  the  spores 
that  may  be  present,  and  then  to  transfer  it 
at  once  to  small  bottles,  M^iicli  are  filled  to  the 
brim,  the  corks  forced  in  and  tied  over,  and 
the  cork,  lip,  and  neck  of  each  bottle  dipped 
into  hot  sealing-wax.  A  useful  modification  of 
A  Imen's  method  consists  in  heating  to  the  boil- 
ing-point the  infusion  contained  in  a  bottle  in 
a  water-bath.  The  rubber  cork  of  the  bottle 
is  perforated  so  as  to  admit  a  long  bent  tube 
and  a  short  tube ;  the  short  tube  is  loosely  filled 
Mdth  cotton,  the  long  limb  of  the  bent  tube  is 
passed  through  the  cork,  and  a  rubber  tube  with 
a  pinch-cock  attached,  as  shown  in  Fig.  341. 
The  cotton  permits  the  admission  of  air  into 
the  bottle,  but  excludes  spores  and  dust.  The 
infusion  may  be  drawn  as  wanted  from  the 
bottle  by  the  rubber  tube  and  syphon,  the  flow 
being  controlled  by  the  pinch-cock  and  started  by  suction. 

Infusions  from  Fluid  Extracts. — The  habit  of  making  infusions 
from  concentrated  alcoholic  tinctures  or  fluid  extracts  is  improper  and 
unjustifiable,  except  in  those  few  cases  in  which  the  active  and  desirable 
principles  of  the  drug  are  equally  soluble  in  alcohol  and  in  water,  or  in 
the  menstrua  used  for  both  fluid  extract  and  infusion.  This  is  well 
illustrated  in  those  preparations  in  which  the  activity  of  the  drug  is  due 
to  resinous  bodies.  Alcoholic  menstrua  here  are  necessary  to  dissolve 
the  resins,  and  if  such  a  fluid  extract  is  added  to  water,  precipitation 
takes  place  and  the  filtered  infusion  is  worthless.  If  the  precipitate  is 
inert  or  does  not  carry  down  with  it  any  portion  of  the  active  principle, 
and  is  readily  separated,  the  only  objection  to  the  infusion  is  the  presence 
of  the  alcohol,  which  may  or  may  not  seriously  interfere  with  the  thera- 
peutic action,  according  as  the  quantity  present  is  large  or  small.  The 
saving  in  time  and  labor  by  making  infusions  in  this  way  is  the  cause  of 
the  frequent  employment  of  this  method,  but  it  should  never  be  used 
if  the  therapeutic  action  of  the  drug  is  weakened  thereby.  The  substi- 
tution of  a  fluid  extract  infusion  in  a  prescription  for  one  directed  to  be 
made  by  the  officinal  process  is  very  reprehensible. 


Infusion  bottle. 
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INFUSA.     Infusions. 

General  Official  Formula. — An  ordinary  infusion,  the  strength  of 
which  is  not  directed  by  the  physician,  nor  specified  by  the  Pharmaco- 
poeia, shall  be  prepared  by  the  following  formula : 

Take  of                                                                                                            Metric.  Old  form. 

The  Substance,  coarsely  comminuted •       50  Gm.  365  grains. 

Boiling  Water 1000  C.c.  16  fl.  oz. 

Water,  a  sufficient  quantity, 

To  make 1000  C.c.  1  pint. 

Put  the  substance  into  a  suitable  vessel,  provided  with  a  cover,  pour 
upon  it  the  Boiling  Water,  cover  the  vessel  tightly,  and  let  it  stand 
for  half  an  hour.  Then  strain,  and  pass  enough  Water  through  the 
strainer  to  make  the  Infusion  measure  1000  C.c.  [old  form  1  pint]. 

Caution. — The  strength  of  infusions  of  energetic  or  powerful  sub- 
stances should  be  specially  prescribed  by  the  physician. 

INFUSUM  CINCHONiE.   U.S.     Infusion  of  Cinchona. 

Metric.  Old  form. 

Cinchona,  in  No.  40  powder 60  Gm.  2  oz.  av. 

Aromatic  Sulphuric  Acid 10  C.c.  146  minims. 

Water,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  the  Acid  with  500  C.c.  [old  form  16  fl.  oz.]  of  Water,  and 
moisten  the  powder  with  30  C.c.  [old  form  1  fl.  oz.]  of  the  mixture ; 
pack  it  firmly  in  a  conical  glass  percolator,  and  gradually  pour  upon 
it,  first,  the  remainder  of  the  mixture,  and  afterwards  Water,  until 
the  Infusion  measures  1000  C.c.  [old  form  2  pints]. 

INFUSUM  DIGITALIS.   U.  S.     Infusion  of  Digitalis. 

Metric.  Old  form. 

Digitalis,  bruised 15  Gm.  ^  oz.  av. 

Alcohol 100  C.c.  8}  fl.  oz. 

Cinnamon  W^ater. 150  C.c.  5  fl.  oz. 

Boiling  Water 500  C.c.  16  fl.  oz. 

Cold  Water,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Upon  the  Digitalis,  contained  in  a  suitable  vessel,  pour  the  Boiling 
Water,  and  allow  it  to  macerate  until  the  mixture  is  cold.  Then  strain, 
add  the  Alcohol  and  Cinnamon  Water  to  the  strained  liquid,  and  pass 
enough  Cold  AVater  through  the  residue  on  the  strainer  to  make  the 
product  measure  1000  C.c.  [old  form  2  pints]. 

INFUSUM  PRUNI  VIRGINIAN.®.   U.S.     Infusion  of  Wild  Cherry. 

Metric.  Old  form. 

Wild  Cherry,  in  No.  20  powder 40  Gm.  684  grains. 

Water,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 
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Moisten  the  powder  with  60  C.c.  [old  form  2  fl.  oz,]  of  Water,  and 
macerate  for  one  liour ;  then  pack  it  firmly  in  a  conical  glass  perco- 
lator, and  gradually  pour  Water  upon  it  until  the  Infusion  measures 
1000  C.c.  [old  form  2  pints]. 

INFUSUM  SENN^  COMPOSITUM.   U.S.     Compound  Infusion  of  Senna. 

[Black  Draught.] 

Metric.  Old  form. 

Senna 6o  Gm,  2  oz.  av. 

Manna 120  Gm.  4  oz.  av. 

Magnesium  Sulphate 120  Gm.  4  oz.  av. 

Fennel,  bruised 20  Gm.  292  grains. 

Boiling  Water 800  C.c.  25  fl.  oz. 

Cold  Water,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Upon  the  Senna  and  Fennel,  contained  in  a  suitable  vessel,  pour  the 
Boiling  Water,  and  macerate  until  the  mixture  is  cold.  Then  strain 
with  expression,  dissolve  in  the  infusion  the  Magnesium  Sulphate  and 
Manna,  and  again  strain.  Lastly,  add  enough  Cold  Water  through 
the  strainer  containing  the  Senna  and  Fennel  to  make  the  Infusion 
measure  1000  C.c.  [old  form  2  pints]. 

UNOFFICIAL  INFUSIONS. 

INFUSUM  GENTIANiE  COMPOSITUM.   U.  S.  P.  1870.      Compound 

Infusion  of  Gentian. 

Metric.  U.S.  1870. 

Gentian,  in  moderately  coarse  powder i6  Gm.  ^  troy  oz. 

Bitter  Orange  Peel,  in  moderately  coarse  powder   .  4  Gm.  60  grains. 

Coriander,  in  moderately  coarse  powder 4  Gm.  60  grains. 

Alcohol 60  C.c.  2  fl.  oz. 

Water,  a  sufficient  quantity. 

Mix  the  Alcohol  with  fourteen  fluidounces  of  Water  (435  C.c. 
metric),  and,  having  moistened  the  mixed  powders  with  three  flui- 
drachms  (12  C.c.  metric)  of  the  menstruum,  pack  them  firmly  in  a 
conical  percolator,  and  gradually  pour  upon  them  first  the  remainder 
of  the  menstruum,  and  afterwards  Water,  until  the  filtered  liquid 
measures  a  pint  (500  C.c.  metric). 

INFUSUM    GENTIANyE   COMPOSITUM    FORTIUS.  Concentrated 
Compound  Infusion  of  Gentian  (quadruple  strength). 

Metric.  U.  S.  1870. 

Gentian,  in  moderately  coarse  powder 64  Gm.  2  troy  oz. 

Bitter  Orange  Peel,  in  moderately  coarse  powder   .    .        16  Gm.  ^  troy  oz. 

Coriander,  in  moderately  coarse  powder 16  Gm.  J  troy  oz. 

Alcohol 60  C.c.  2  fl.  oz. 

Water 435  C.c.  14  fl.  oz. 

Mix  the  Alcohol  with  the  Water,  and,  having  moistened  the  mixed 
powders  with  one  fluidounce  (30  C.c.  metric)  of  the  menstruum,  pack 
them  firmly  in  a  conical  percolator,  and  gradually  pour  upon  them 
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first  the  remainder  of  the  menstruum,  and  afterwards  Water,  until  the 
filtered  liquid  measures  a  pint  (500  C.c.  metric).  This  preparation 
keeps  well,  is  four  times  the  strength  of  the  U.  S.  P.  1870  infusion, 
and  may  be  diluted  with  Water  containing  Alcohol  in  the  same  propor- 
tion (1  Alcohol,  7  Water)  when  Compound  Infusion  of  Gentian  is  pre- 
scribed.   If  water  alone  is  used  to  dilute  it,  a  precipitate  is  apt  to  occur. 

INFUSUM  ROS^  COMPOSITUM.   U.  S.  1870.    Compound  Infusion  of  Rose. 

Metric.  U.  S.  1870. 

Red  Rose  (dried  petals) i6  Gm.  ^  troy  oz. 

Diluted  Sulphuric  Acid 12  C.c.  3  fl.  dr. 

Sugar  (in  coarse  powder) 48  Gm.  1^  troy  oz. 

Boiling  Water 1250  C.c.  2J  pints. 

Pour  the  Water  upon  the  Rose,  in  a  covered  glass  or  porcelain  ves- 
sel ;  add  the  Acid,  and  macerate  for  half  an  hour.  Lastly,  dissolve 
the  Sugar  in  the  liquid,  and  strain. 

INFUSUM  SALVI.®.   U.  S.  1870.     Infusion  of  Sage. 

Metric.  U.  S.  1870. 

Sage 16  Gm.  ^  troy  oz. 

Boiling  Water 500  C.c.  1  pint. 

Macerate  for  half  an  hour  in  a  covered  vessel,  and  strain. 

Decocta.     Decoctions. 
Decoctions  are  liquid  preparations  made  by  boiling  vegetable  sub- 
j,jQ  g -2  stances  with  water.     The 

object  sought  to  be  gained 
in  preparing  decoctions  is 
to  secure  the  soluble  active 
principles  of  drugs  which 
are  not  injured  by  heat  in 
aqueous   solution.     It  is 

Fig.  343. 

F 


Block-tin  decoction  vessel. 

obvious  that  very  few  drugs  are 
suited  to  this  form  of  administra- 
tion ;  and  decoctions  are  rapidly 
declining  in  favor.  Hot  infusion 
will  generally  afford  a  means  of 
obtaining  all  the  benefits  that  are 
derived  from  boiling  the  drug 
with  water,  whilst  the  prolonged  action  of  boiling  water  generally  exer- 
cises a  dissociating  effect  upon  the  active  principles.     The  disadvantages 


Brass  water-bath. 
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of  hot  infusions  are  possessed  in  a  more  marked  degree  by  decoctions 
(see  page  344).  In  compound  decoctions  the  ingredients  are  preferably 
added  at  diiferent  periods  of  the  operation,  the  hard,  ligneous  drugs 
being  added  first,  and  the  aromatics,  or  those  containing  volatile  oils,  at 
the  close  of  the  process,  so  that  loss  of  activity  of  the  latter  may  not 
ensue. 

The  earthen-ware  or  porcelain  vessels  used  in  preparing  infusions  are 
preferred  for  decoctions  (see  page  346),  as  they  will  bear  the  heat  of 
boiling  water,  if  heated  gradually.  Fig.  342  shows  a  block-tin  vessel 
employed  for  preparing  decoctions,  used  largely  in  Germany,  and  to  some 
extent  here.  It  is  preferably  used  in  connection  with  the  brass  water- 
bath,  R  (see  Fig.  343).  The  rim,  F,  is  somewhat  flexible,  whilst  a 
small  aperture  permits  the  escape  of  steam.  The  empyreumatic  odor 
which  many  decoctions  possess  when  made  over  a  naked  fire,  and  caused 
by  particles  adhering  to  the  bottom  of  the  vessel  and  becoming  charred, 
is  avoided  by  the  use  of  the  water-bath. 

Iron  vessels  are  not  used  advantageously,  because  of  the  discoloration 
which  is  caused  by  the  tannin  of  astringent  drugs  reacting  with  the  iron. 

The  number  of  official  decoctions  is  two. 

PEACTICAL  PROCESSES  FOR  OFFICIAL  DECOCTIONS. 

DECOCTA.     Decoctions. 

An  ordinary  Decoction,  the  strength  of  which  is  not  directed  by  the 
physician,  nor  specified  by  the  Pharmacopoeia,  shall  be  prepared  by  the 
following  formula : 

Take  of  Metric.  Old  form. 

The  Substance,  coarsely  comminuted 50  Gm.  365  grains. 

Water,  a  suflBcient  quantity, 

To  make 1000  C.c.  1  pint. 

Put  the  substance  into  a  suitable  vessel  provided  with  a  cover,  pour 
upon  it  1000  C.c.  [old  form  1  pint]  of  cold  Water,  cover  it  well,  and 
boil  for  fifteen  minutes.  Then  let  it  cool  to  about  40°  C.  (104°  F.), 
express,  strain  the  expressed  liquid,  and  pass  enough  cold  Water 
through  the  strainer  to  make  the  product  measure  1000  C.c.  [old 
form  1  pint]. 

Caution. — The  strength  of  Decoctions  of  energetic  or  powerful  sub- 
stances should  be  specially  prescribed  by  the  physician. 

DECOCTUM  CETRARI.^.   U.  S.     Decoction  of  Cetraria. 

Metric.  Old  form. 

Cetraria 50  Gm.  365  grains. 

Water,  a  sufficient  quantity, 


To  make 1000  C.c.  1  pint. 

Cover  the  Cetraria,  in  a  suitable  vessel,  with  400  C.c.  [old  form 
6|-  fl.  oz.]  of  cold  Water,  express  after  half  an  hour,  and  throw  the 
liquid  away.  Then  boil  the  Cetraria  with  1000  C.c.  [old  form  1  pint] 
of  Water  for  half  an  hour,  strain,  and  add  enough  cold  Water,  through 
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the  strainer,  to  make  the  product,  when  cold,  measure  1000  C.c.  [old 
form  1  pint]. 

DECOCTUM  SARSAPARILLiE  COMPOSITUM.   U.S.     Compound 
Decoction  of  Sarsaparilla. 

Metric.  Old  form. 

Sarsaparilla,  cut  and  bruised lOo  Gm.  3  oz.  av.  148  gr. 

Sassafras,  in  No.  20  powder 20  Gm.  292  grains. 

Guaiacum  Wood,  rasped 20  Gm.  292  grains. 

Glycyrrhiza,  bruised 20  Gm.  292  grains. 

Mezereum,  cut  and  bruised 10  Gm.  146  grains. 

Water,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Boil  the  Sarsaparilla  and  Guaiacum  Wood  for  half  an  hour  in  a 
suitable  vessel  with  1000  C.c.  [old  form  2  pints]  of  Water.  Then 
add  the  Sassafras,  Glycyrrhiza,  and  Mezereum,  cover  the  vessel  well, 
and  macerate  for  two  hours.  Finally  strain,  and  add  enough  cold 
Water,  through  the  strainer,  to  make  the  product  measure  1000  C.c. 
[old  form  2  pints]. 

UNOFFICIAL  DECOCTIONS. 

DECOCTUM   SARSAPARILLA  COMPOSITUM    FORTIUS.    P.  G. 

Zittmann's  Decoction  (Stronger). 

Metric.  Old  form. 

Sarsaparilla,  cut 20  Gm.  2  oz.  av. 

Water 520  C.c.  50  fl.  oz. 

Digest  for  twenty-four  hours,  and,  having  added 

Metric.  Old  form. 

Sugar I  Gm.  44  grains, 

Alum 1  Gm.  44  grains, 

expose  them  in  a  covered  vessel,  with  occasional  stirring,  for  three 
hours,  to  the  heat  of  boiling  water ;  then  add  to  the  mixture 

Metric.  Old  form. 

Anise,  bruised i  Gm.  44  grains. 

Fennel,  bruised i  Gm.  44  grains. 

Senna,  cut 5  Gm.  J  oz.  av. 

Liquorice  Root,  cut 2  Gm.  88  grains. 

^  Digest  for  a  quarter  of  an  hour,  and  strain  the  liquid  with  expres- 
sion. Allow  the  Decoction  to  settle ;  then  pour  off  the  liquid,  and,  by 
the  addition  of  water,  bring  it  to  500  C.c.  [or  3  pints]. 

DECOCTUM  SARSAPARILL.^  COMPOSITUM  MITIUS.  P.  G. 
Zittmann's  Decoction  (Milder). 

Metric.  Old  form. 

Sarsaparilla,  cut 10  Gm.  1  oz.  av. 

Water 480  C.c.  46  fl.  oz. 

Digest  for  twenty-four  hours,  and  expose  in  a  covered  vessel,  with 

23 
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occasional  stirring,  for  three  hours,  to  the  heat  of  boiling  water  on  a 
water-bath.     Then  add  to  the  decoction  : 

Metric.  Old  form. 

Lemon  Peel,  cut i  Gm.  44  grains. 

Cinnamon,  bruised i  Gm.  44  grains. 

Cardamom,  bruised i  Gm.  44  grains. 

Liquorice  Root,  cut i  Gm.  44  grains. 

Digest  for  a  quarter  of  an  hour,  and  strain  the  liquid  with  expres- 
sion. Allow  the  Decoction  to  settle ;  then  pour  off  the  liquid,  and, 
by  the  addition  of  water,  bring  it  to  500  C.c.  [or  3  pints]. 


QUESTIONS  ON  CHAPTER  XXVI. 

AQUEOUS    LIQUIDS    MADE    BY   PERCOLATION    OR 
MACERATION. 

What  are  infusions  ? 

In  making  infusions,  should  the  substances  be  boiled? 

In  what  cases  is  hot  water  preferable  ?     Cold  water  ? 

What  inert  principles  found  in  drugs  are  extracted  by  hot  water,  and  what  by 
cold  water? 

What  is  the  objection  to  using  fine  powders  in  making  infusions? 

How  many  official  infusions  are  there  ? 

By  what  four  methods  are  infusions  usually  made  ? 

Which  process  is  most  frequently  used  in  the  U.  S.  P.  ? 

Give  the  general  official  formula  for  infusions. 

Describe  Alsop's  infusion  jar.     Squire's  infusion  mug. 

What  special  advantage  has  this  mug  ? 

How  may  a  cheap  and  convenient  apparatus  be  made  ? 

What  official  infusions  are  made  by  maceration  ? 

How  is  the  process  of  digestion  used  in  making  infusions? 

Is  percolation  a  good  process  for  making  infusions  ? 

What  are  its  advantages  ? 

What  is  its  chief  disadvantage? 

What  official  infusions  are  made  by  percolation  ? 

How  may  infusions  be  preserved  ? 

What  is  the  objection  to  the. use  of  antiseptics  ? 

Describe  Almen's  method  of  preserving  infusions. 

Is  the  method  of  making  infusions  from  fluid  extracts  a  desirable  one  ? 

What  are  the  objections  to  it? 

Give  the  formula  and  mode  of  making  infusion  of  cinchona. 

Give  the  formula  and  mode  of  making  infusion  of  digitalis.  Infusion  of  wild 
eherry.     Compound  infusion  of  senna. 

What  is  the  popular  name  or  synonyme  of  this  preparation  ? 

Give  the  formula  and  mode  of  making  compound  infusion  of  gentian. 

What  are  decoctions? 

What  is  the  object  sought  in  preparing  decoctions? 

What  are  the  disadvantages  attending  decoctions  ? 

In  making  decoctions,  should  all  the  ingredients  be  put  in  together?     Why? 

How  may  the  empyreumatic  odor  which  sometimes  occurs  in  decoctions  be  avoided  ? 

Are  iron  vessels  used  advantageously  in  making  decoctions?     Why? 

How  many  official  decoctions  are  there,  and  what  are  their  names  ? 

Give  the  general  official  formula  for  making  a  decoction,  where  the  strength  has 
not  been  directed  or  specified. 

Give  the  Latin  name,  formula,  and  mode  of  making  decoction  of  cetraria.  Com- 
pound decoction  of  sarsaparilla.  Zittmann's  stronger  decoction.  Zittmann's  milder 
decoction. 

In  what  pharmacopoeia  are  the  last  two  official  ? 


CHAPTEE  XXYII. 

ALCOHOLIC    LIQUIDS   MADE   BY   PERCOLATION   OR 
MACERATION. 

Tincturae.    Tinctures. 

TiNcrruRES  are  alcoholic  solutions  of  medicinal  substances.  They 
differ  from  spirits  in  being  made  from  non-volatile  bodies,  there  being 
but  one  official  exception  to  this  rule.^  They  are  made  by  percolation, 
maceration,  solution,  or  dilution,  and  the  menstrua  employed  in  the 
official  tinctures  are  alcohol,  diluted  alcohol  of  various  strengths, 
aromatic  spirit  of  ammonia,  or  mixtures  of  alcohol,  water,  and  glycerin. 
The  official  tinctures  are  seventy-two  in  number.  In  some  unofficial 
tinctures,  ether,  spirit  of  ether,  amraoniated  alcohol,  and  spirit  of  nitrous 
ether  are  used.  The  use  of  alcohol  as  a  solvent  for  the  active  or  useful 
principles  in  drugs  has  been  practised  for  many  years,  but  it  has  required 
a  long  time  and  much  experience  to  determine  the  proper  proportion  of 
water  to  dilute  the  alcohol  so  that  the  menstrua  should  thoroughly  ex- 
haust the  drugs  without  extracting  the  inert  principles,  and  yet  contain 
sufficient  alcohol  to  secure  permanent  preparations  that  will  not  deposit 
in  time  a  portion  of  their  active  constituents.  The  advantages  of  alcohol 
as  a  menstruum  have  been  proved  so  thoroughly,  that  the  use  of  aqueous 
preparations  has  greatly  declined  in  this  country ;  and  yet  there  are 
some  instances,  particularly  in  the  case  of  the  weak  tinctures  and  those 
requiring  a  large  dose,  in  which  the  therapeutic  action  of  the  menstruum 
almost  equals  that  of  the  drug.  In  these  cases,  however,  the  physician 
may  prefer  the  fluid  extract  when  he  does  not  desire  the  stimulating 
action  of  the  alcohol  in  the  tincture. 

In  selecting  the  menstrua  the  proportion  of  water  in  each  case  was 
made  as  great  as  possible  without  endangering  the  permanency  of  the 
preparation,  one  especial  advantage  being  that  such  tinctures  may  be 
added  in  small  proportions  to  aqueous  preparations  without  serious 
precipitation.  In  this  respect  tinctures  have  usually  a  great  advan- 
tage over  fluid  extracts,  and  weaker  alcoholic  menstrua  are  often 
used  successfully  for  tinctures  when  such  would  be  entirely  unsuitable 
for  fluid  extracts,  because  the  tincture,  on  account  of  its  comparative 
weakness,  having  a  much  larger  proportion  of  menstruum  to  exhaust 
the  drug  with,  than  the  fluid  extract,  may  have  the  excess  over  the  pro- 
portion of  alcohol  used  in  the  fluid  extract  made  up  with  water.  It  has 
been  proved  that  a  pint  of  diluted  alcohol  will  extract  by  percolation  a 
larger  proportion  of  the  soluble  principles  of  a  drug  than  half  a  pint 
of  alcohol  and  half  a  pint  of  water  percolated  separately  through  the  drug. 

1  Tincture  of  Iodine. 
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The  properties  of  alcohol  are  considered  under  another  head  (Part  IV.), 
yet  it  seems  desirable  to  notice  here  the  solvent  properties  of  this  valu- 
able preservative.  It  mixes  freely  with  water,  ether,  acetic  acid,  a 
number  of  volatile  oils,  and  castor  oil ;  it  dissolves  resins,  camphor, 
tannin,  benzoic  acid,  chlorophyl,  the  alkaloids,  balsams,  iodine,  ferric 
chloride,  ammonium  carbonate,  etc.  Diluted  alcohol  extracts  from  drugs, 
gum,  extractive,  chlorophyl,  albumen,  coloring  matter,  resins,  volatile 
oils,  alkaloids,  sugar,  tannin,  etc.  Glycerin  is  used  in  tinctures  to  pre- 
vent precipitation  by  retaining  in  solution  principles  which  would  other- 
wise in  time  be  deposited. 

Preparation. — Tinctures  are  officially  made  in  three  ways :  1.  By 
percolation.     2.  By  maceration.     3.  By  solution  or  dilution. 

1.  By  Percolation. — This  is  the  best  method  for  making  tinctures, 
and  it  is  always  directed  by  the  Pharmacopoeia  when  practicable. 
Tinctures  are  made  in  this  way  from  all  drugs  which  are  capable  of  being 
readily  comminuted  and  displaced.  The  special  advantages  of  percola- 
tion over  maceration  and  expression  are  seen  in  the  saving  of  time  and 
labor,  and  in  the  greater  efficiency  of  the  product  if  the  process  has  been 
carefully  and  skilfully  performed.  The  introduction  of  metric  meas- 
ures into  the  U.S.  Pharmacopoeia  of  1890  has  greatly  simplified  the 
working  formulas,  there  being  now  no  calculations  necepsary  to  deter- 
mine the  end-product ;  the  employment  of  metric  receiving-bottles  in 
percolating  operations  secures  accuracy  within  reasonable  limits,  and 
their  convenience  will  always  be  a  recommendation.  The  use  of  parts 
by  weight  for  tinctures  proved  unsatisfactory.  If  the  drugs  from 
which  the  tinctures  are  directed  to  be  made  could  be  standardized  so 
that  they  would  always  contain  a  definite  and  uniform  weight  of  the 
active  principles,  there  might  be  an  advantage  in  bringing  the  end- 
product  to  a  weight  which  would  bear  a  simple  relation  to  the  propor- 
tion of  active  principles  selected  as  a  standard  ;  but  the  Pharmacopoeia, 
for  obvious  reasons,  has  not  fixed  a  limit  for  even  the  amount  of  moist- 
ure in  air-dried  drugs,  and  to  assay  all  of  them  and  fix  a  maximum 
and  minimum  limit  of  each  active  principle  present  in  each  drug  would 
be  impracticable,  and  in  most  cases  impossible.  Now,  the  variation  in 
the  amount  of  moisture  and  in  the  proportion  of  active  principles  in 
commercial  drugs  is  far  greater  than  is  generally  supposed  ;  and  so  long 
as  this  ever-present  bar  to  uniformity  is  not  overcome,  it  is  useless  to 
regard  the  trifling  advantage  supposed  to  exist  in  favor  of  accuracy  and 
convenience  in  weighing  liquids  :  practically,  the  question  of  accuracy 
resolves  itself  into  one  of  personal  error,  for  a  careful  operator  will 
make  more  accurate  tinctures  by  using  measures  than  a  careless  one 
will  by  using  weights,  and  vice  versa.  Fifty-seven  official  tinctures,  or 
more  than  two-thirds  of  the  whole  number,  are  made  by  percolation. 

2.  By  Maceration. — This  method  of  making  tinctures  is  officially 
used  in  the  case  of  resins,  balsams,  gums,  soap,  etc.,  where  the  practical 
difficulties  likely  to  be  encountered  in  percolation  would  offset  any 
advantages  that  the  latter  process  might  possess  (see  page  253). 

3.  By  Solution  or  Dilution. — A  few  tinctures  are  made  in  this 
way,  such  as  tincture  of  iodine  by  dissolving  iodine  in  alcohol,  tincture 
of  ferric  chloride  by  diluting  the  solution  of  ferric  chloride  with  alcohol. 
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The  following  tables  exhibit  the  official  tiuctures,  classified  so  as  to 
show  their  relative  strength  both  as  to  weight  and  volume,  the  varia- 
tions in  menstrua,  and  other  useful  data : 


Table  of  Official  Tinctures  arranged  in  the  Order  of  their  Relative  Strengfth, 

with  Other  Data. 
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Official  Name. 
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MeDstruum. 

Ingredients  in  1000  C.c. 

o"^!:) 

S.>s 

S 

l"  go 

1^^ 

i 

3o.2 

d 
S 

1.6 

0.91 

Tinctura  Opii  Cam- 

Dil.  Alcohol  96; 

4  Gm.  Powd.  Opium ;  4 

phorata. 

Glycerin  4. 

Gm.  Benzoic  Acid;  4 
Gra.  Camphor ;  4  C.c. 
Oil  of  Anise. 

Ext. 

2 

1.14 

Nucis  Vomicae. 

Ale.  75 ;  Wat.  25. 

20  Gm.  Dried  Extract. 

4.5 

2.56 

Lavandulae  Com- 

,    , 

Ale.  70  ;  Wat.  25  ; 

8  C.c.  Oil  of  Lavender 

posita. 

Dil.     Ale.      to 
make  100. 

Flowers;  2  C.c.  Oil 
of  Rosemary  ;  20  Gm. 
Cassia  Cinnamon ;  6 
Gm.  Cloves;  10  Gm. 
Nutmeg ;  10  Gm.  Red 
Saunders. 

5 

2.85 

Cantharidis. 

60 

Alcohol. 

50  Gm.  Cantharides. 

5 

2.85 

Capsici. 

30 

Ale.  95;  Wat.  5. 

50  Gm.  Capsicum. 

6 

2.85 

Moschi. 

Ale.  50  ;  Wat.  50. 

60  Gm.  Musk. 

5 

2.85 

Strophanthi. 

30 

Ale.  65  ;  Wat.  35. 

50  Gm.  Strophanthus. 

6.5 

3.13 

Cardamomi  Com- 

40 

Dil.  Alcohol  95; 

20  Gm.    Cardamom  ;    20 

posita. 

Glycerin  5. 

Gm.  Cassia  Cinna- 
mon; 10  Gm.  Cara- 
way; 6  Gm.  Cochi- 
neal. 

7 

3.99 

lodi. 

Alcohol. 

70  Gm.  Iodine. 

9.4 

5.36 

Ferri  Chloridi. 

Ale.  75;  Wat.  25. 

250  C.c.  Solution  of  Fer- 
ric Chloride. 

10 

5.70 

Arnicae  Radicis. 

40 

Ale.  65  ;  Wat.  35. 

100  Gm.  Arnica  Root. 

10 

5.70 

Bryoniae. 

40 

Alcohol. 

100  Gm.  Bryonia. 

10 

5.70 

Calumbae. 

20 

Ale.  60;  Wat.  40. 

100  Gm.  Calumba. 

10 

5.70 

Cardamomi. 

30 

Dil.  Alcohol. 

100  Gm.  Cardamom. 

10 

5.70 

Chiratae. 

40 

Ale.  65  ;  Wat.  35. 

1 00  Gm.  Chirata. 

10 

6.70 

Cinnamomi. 

40 

Ale.  75  ;  Wat.  20  ; 
Glycerin  5. 

100  Gm.  Ceylon  Cinna- 
mon. 

10 

5.70 

Croci. 

,    . 

Dil   Alcohol. 

100  Gm.  Saffron. 

10 

5.70 

Kino. 

•    • 

Ale.  65  ;  Wat.  20  ; 
Glycerin  15. 

100  Gm.  Kino. 

10 

5.70 

Matioo. 

40 

Dil.  Alcohol. 

100  Gm.  Matico. 

10 

5.70 

Opii. 

80 

Ale.  50  ;  Wat.  60. 

100  Gm.  Powd.  Opium. 

10 

6.70 

Opii  Deodoiati. 

80 

Ale.  20;  Wat.  80. 

100  Gm.  Powd.  Opium. 

10 

5.70 

Quassiae. 

40 

Ale.  35  ;  Wat.  65. 

100  Gm.  Quassia. 

10 

5.70 

Serpen  tariae. 

40 

Ale.  65;  Wat.  35. 

100  Gm.  Serpentaria. 

10 

5.70 

Sumbul. 

30 

Ale.  65  :  Wat.  35. 

100  Gm.  Sumbul. 

10 

5.70 

Tolutana. 

Alcohol. 

100  Gm.  Balsam  ofTolu. 

10 

5.70 

Vanillae. 

Cut  and 
bruised. 

Ale.  65  ;  Wat.  35. 

100  Gm.Vanilla  :200  6m. 

Sugar. 

12 

6.84 

Rhei. 

40 

Ale.  60  ;  Wat.  30  ; 
Glycerin  10. 

100  Gm.  Rhubarb;  20 
Gm.  Cardamom. 

15 

8.56 

Belladonnae    Fo- 
liorum. 

60 

Dil.  Aleohol. 

150  Gm.    Belladonna 
Leaves. 

15 

8.56 

Cannabis  Indicae. 

40 

Alcohol. 

150  Gra.  Indian  Cannabis. 
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s|-3 

i 

*ls 

i 

11.2 
Hi 

«"5.2 

o 

e 

15 

8.56 

Tinctura     Catechu 
Composita. 

40 

Dil.  Alcohol. 

100  Gm.  Catechu ;  50 
Gm.  Cassia  Cinna- 
mon. 

150  Gm.Colchicum  Seed. 

15 

8.56 

Colchici  Seminis. 

30 

Ale.  60  ;  Wat.  40. 

15 

8.56 

Digitalis. 

60 

Dil.  Alcohol. 

150  Gm.  Digitalis. 

15 

8.56 

Gelsemii. 

60 

Ale.  65  ;  Wat.  35. 

150  Gm.  Gelsemium. 

16 

8.56 

Gentianso     Com- 
posita. 

40 

Ale.  60  J  Wat.  40. 

100  Gm.  Gentian ;  40 
Gm.  Bitter  Orange 
Peel;  10  Gm.  Car- 
damom. 

15 

8.56 

Hyoscyami. 

60 

Dil.  Alcohol. 

150  Gm.  Hyoscyamus. 

15 

8.56 

Physostigmatis. 

40 

Alcohol. 

150  Gm.  Physostigma. 

15 

8.56 

Sanguinariae. 

60 

Ale.  60  ;  Wat.  40  ; 
Acetic  Acid  2. 

150  Gm.  Sanguinaria. 

15 

8.56 

Scillae. 

30 

Ale.  75  ;  Wat.  25. 

150  Gm.  Squill. 

16 

8.56 

Stramonii  Semi- 
nis. 

40 

Dil.  Alcohol. 

150  Gm.  Stramonium 
Seed. 

19 

10.84 

Rhei  Dulcis. 

40 

Ale.  50;  Wat.  40; 
Glycerin  10. 

100  Gm.  Rhubarb;  40 
Gm.  Glycyrrhiza ; 
40  Gm.  Anise;  10 
Gm.  Cardamom. 

20 

11.40 

Arnicas  Florum. 

20 

Dil.  Alcohol. 

200  Gm.  Arnica    Flow- 

20 

11.40 

Asafoetidse. 

Bruised. 

Alcohol. 

crs. 
200  Gm.  Asafetida. 

20 

11.40 

Aurantii  Amari. 

30 

Ale.  60 ;  Wat.  40. 

200  Gm.  Bitter  Orange 
Peel. 

20 

11.40 

Aurantii  Dulcis. 

Cut. 

Alcohol. 

200  Gm.    Sweet    Orange 
Peel. 

20 

11.40 

Benzoini. 

40 

Alcohol. 

200  Gm.  Benzoin. 

20 

11.40 

Calendulae. 

20 

Alcohsl. 

200  Gm.  Calendula. 

20 

11.40 

Cimicifugaa. 

60 

Alcohol. 

200  Gm.  Cimicifuga. 

20 

11.40 

Cinchonae. 

60 

Ale.   67.5;    Wat. 
25;  Glyc.  7.5. 

200  Gm.  Cinchona. 

20 

11.40 

Cinchonse    Com- 

60 

Ale.     85 ;     Wat. 

100  Gm.  Red  Cinchona; 

posita. 

7.5 ;  Glyc.  7.5. 

80  Gm.  Bitter  Or- 
ange Peel;  20  Gm. 
Serpentaria. 

20 

11.40 

CubebsB. 

30 

Alcohol. 

200  Gm.  Cubeb. 

20 

11.40 

GallaB. 

40 

Ale.  90;  Glyc.  10. 

200  Gm.  Nutgall. 

20 

11.40 

Guaiaci. 

20 

Alcohol. 

200  Gm.  Guaiac. 

20 

11.40 

Guaiaci   Ammo- 
niata. 

20 

Aromatic     Spirit 
of  Ammonia. 

200  Gm.  Guaiac. 

20 

11.40 

Humuli. 

20 

Dil.  Alcohol. 

200  Gm.  Hops. 

20 

11.40 

Hydrastis. 

60 

Dil.  Alcohol. 

200  Gm.  Hydrastis. 

20 

11.4 

Ipecacuanhae   et 
Opii. 

•    • 

Dil.  Alcohol. 

1000  C.c.  Deodorized 
Tincture  of  Opium  ; 

100   C.c.  Fluid  Ex- 

tract of  Ipecac. 

20 

11.40 

KramerisB. 

40 

Dil.  Alcohol. 

200  Gm.  Krameria. 

20 

11.40 

Lobeliae. 

40 

Dil.  Alcohol. 

200  Gm.  Lobelia. 

20 

11.40 

Myrrhae. 

40 

Alcohol. 

200  Gm.  Myrrh. 

20 

11.40 

Pyrethri. 

40 

Alcohol. 

200  Gm.  Pyrethrum. 

20 

11.40 

Quillajae. 

Coarsely 
ground. 

Ale.  35;  Wat.  65. 

200  Gm.  Quillaja. 

20 

11.40 

Valerianae. 

60 

Ale.  75  ;  Wat.  25. 

200  Gm.  Valerian. 
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Menstruum. 

Ingredients  in  1000  C.c. 
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20 

11.40 

Tinctura  Valerianae 
Ammoniata. 

60 

Aromatic    Spirit 
of  Ammonia. 

200  Gm.  Valerian. 

20 

11.40 

Zingiberis. 

40 

Alcohol. 

200  Gm.  Ginger. 

26 

14.82 

Benzoini      Com- 
posita. 

20 

Alcohol. 

120  Gm.  Benzoin  ;  20  Gm. 
Purified  Aloes;  80 
Gm.  Storax  ;  40  Gm. 
Balsam  of  Tolu. 

30 

17.11 

Aloes. 

50 

Dil.  Alcohol, 

100  Gm.  Purified  Aloes; 
200  Gm.  Liquorice 
Root. 

30 

17.11 

Aloes  et  Myrrhaa. 

40 

Ale.  75 ;  Wat.  25. 

100  Gm.  Purified  Aloes; 
100  Gm.  Myrrh  ;  100 
Gm.  Liquorice  Root. 

30 

17.11 

Rhei  Aromatica. 

40 

Ale.  50 ;  Wat.  40 ; 
Glyc.  10. 

200  Gm.  Rhubarb ;  40 
Gm.  Cassia  Cinna- 
mon ;  40  Gm.  Cloves ; 
20  Gm.  Nutmeg. 

35 

19.96 

Aconiti. 

60 

Ale.  70  ;  Wat.  30. 

350  Gm.  Aconite. 

40 

22.81 

Veratri  Viridis. 

60 

Alcohol. 

400  Gm.  Veratrum  Vi- 
ride. 

50 

28.52 

Tincturae  Herbarum 
Recentium. 

Bruised 

or 
crushed. 

Alcohol. 

500  Gm.  Fresh  Herb. 

50 

28.52 

Tinctura  Lactucarii. 

20 

Alcohol,    Water, 
and  Glycerin. 

500  Gm.  Lactucarium. 

PKACTICAL   PEOCESSES   FOE  OFFICIAL  TINCTUEES. 

TINCTURA  ACONITI.   U.  S.     Tincture  of  Aconite. 

Metric.  Old  form. 

Aconite,  in  No.  60  powder 350  Gm.  11  oz.  av.  300  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  C.c. 


2  pints. 


Mix  Alcohol  and  Water  in  the  proportion  of  700  C.c.  [old  form 
22|  fl.  oz.]  of  Alcohol  to  300  C.c.  [old  form  91  fl.  oz.]  of  Water. 
Having  moistened  the  powder  with  200  C.c.  [old  form  6^  fl.  oz.]  of 
menstruum,  macerate  for  twenty-four  hours  j  then  pack  it  firmly  in  a 
cylindrical  percolator,  and  gradually  pour  menstruum  upon  it,  until 
1000  C.c.  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA  ALOES.   U.  S.     Tincture  of  Aloes. 

Metric.  Old  form. 

Purified  Aloes,  in  moderately  fine  powder     .    .      100  Gm.  3  oz.  av.  148  gr. 

Liquorice  Root,  in  No.  40  powder 200  Gm.  6  oz.  av.  296  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make      1000  C.c. 


2  pints. 
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Mix  the  powders,  and,  having  moistened  the  mixture  with  80  C.c. 
"old  form  2|  fl.  oz.]  of  Diluted  Alcohol,  macerate  for  twenty-four 
lours;  then  pack  it  firmly  in  a  cylindrical  percolator,  and  gradually 
pour  diluted  Alcohol  upou  it,  until  1000  C.c.  [old  form  2  pints]  of 
Tincture  are  obtained. 

TINCTURA  ALOES  ET  MYRRHS.   U.  S.  Tincture  of  Aloes  and  Myrrh. 

Metric.  Old  form. 

Purified  Aloes lOO  Gm.  3  oz.  av.  148  gr. 

Myrrh loo  Gm.  3  oz.  av.  148  gr. 

Liquorice  Root,  in  No.  40  powder loo  Gm.  3  oz.  av.  148  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make looo  C.c.  2  pints. 

Mix  Alcohol  and  Water  in  the  proportion  of  750  C.c.  [old  form 
24  fl.  oz.]  of  Alcohol  to  250  C.c.  [old  form  8  fl.  oz.]  of  Water. 
Having  mixed  the  Aloes,  Myrrh,  and  Liquorice  Root,  reduce  them  to 
a  moderately  coarse  No.  40  powder.  Moisten  the  powder  with  60 
C.c.  [old  form  2  fl.  oz,]  of  the  menstruum,  and  macerate  for  twenty- 
four  hours;  then  pack  it  moderately  in  a  cylindrical  percolator,  and 
gradually  pour  menstruum  upon  it,  until  1000  C.c.  [old  form  2  pints] 
of  Tincture  are  obtained. 

TINCTURA  ARNICA  FLORUM.   V.  S.     Tincture  of  Arnica  Flowers. 

Metric.  Old  form. 

Arnica  Flowers,  in  No.  20  powder 200  Gm.  6  oz.  av.  296  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1000  C.c.  2  pints. 

Pack  the  powder  firmly  in  a  cylindrical  percolator,  and  gradually 
pour  Diluted  Alcohol  upon  it,  until  1000  C.c.  [old  form  2  pints]  of 
Tincture  are  obtained. 

TINCTURA  ARNIC/E  RADICIS.    U.  S.     Tincture  of  Arnica  Root. 

Metric.  Old  form. 

Arnica  Root,  in  No.  40  powder 100  Gm.  3  oz.  av.  148  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  Alcohol  and  Water  in  the  proportion  of  650  C.c.  [old  form 
21  fl.  oz.]  of  Alcohol  to  350  C.c.  [old  form  11  fl.  oz.]  of  Water. 
Moisten  the  powder  with  150  C.c.  [old  form  5  fl.  oz.]  of  the  men- 
struum, and  macerate  for  twenty- four  hours;  then  pack  it  moderately 
in  a  cylindrical  percolator,  and  gradually  pour  menstruum  upon  it, 
until  1000  C.c.  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA  ASAFCETID^.   U.  S.     Tincture  of  Asafetida. 

Metric.  Old  form. 

Asafetida,  bruised 200  Gm.  6  oz.  av.  296  gr. 

Alcohol,  a  sufficient  quantity, 

To  make lioo  C.c.  2  pints. 
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Mix  the  Asafetida  with  800  C.c.  [old  form  25|  fl.  oz.]  of  Alcohol, 
and  macerate  for  seven  days,  in  a  closed  vessel;  then  hlter  through 
paper,  adding,  through  the  filter,  enough  Alcohol  to  make  the  Tincture 
measure  1000  C.c.  [old  form  2  pints]. 

TINCTURA  AURANTII  AMARI.    U.  S.     Tincture  of  Bitter  Orange  Peel. 

Metric.  Old  furm. 

Bitter  Orange  Peel,  in  No.  30  powder  ....      200  Gm.  6  oz.  av.  296  gr. 

Alcohol, 

Water,  each,  a  suflScient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  Alcohol  and  Water  in  the  proportion  of  600  C.c.  [old  form 
19  fl.  oz.]  of  Alcohol  to  400  C.c.  [old  form  13  fl.  oz.]  of  Water. 
Moisten  tne  powder  with  200  C.c.  [old  form  6|  fl.  oz.]  of  the  men- 
struum, and  macerate  for  twenty-four  hours ;  then  pack  it  moderately 
in  a  cylindrical  percolator,  and  gradually  pour  menstruum  upon  it, 
until  1000  C.c.  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA  AURANTII  DULCIS.    U.S.     Tincture  of  Sweet  Orange  Peel. 

Metric.  Old  form. 

Sweet  Orange  Peel,  taken  from  the  fresh  fruit  .      200  Gm.  6  oz.  av.  296  gr. 

Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  the  Orange  Peel  (which  should  be  as  free  as  possible  from  the 
inner,  white  layer),  previously  cut  into  small  pieces,  with  800  C.c. 
[old  form  25J  fl.  oz.]  of  Alcohol,  and  macerate  for  twenty-four  hours ; 
then  pack  it  moderately  in  a  conical  percolator,  and  gradually  pour 
Alcohol  upon  it,  until  1000  C.c.  [old  form  2  pints]  of  Tincture  are 
obtained. 

TINCTURA  BELLADONNiE  FOLIORUM.   U.  S.     Tincture  of  Belladonna 

Leaves. 

[TiNCTURA  BELLADONNiE,  PhARM.   1880.] 

Metric.  Old  form. 

Belladonna  Leaves,  in  No.  60  powder 150  Gm.  6  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1000  C.c.  2  pints. 

Moisten  the  powder  with  200  C.c.  [old  form  6J  fl.  oz.]  of  Diluted 
Alcohol,  and  macerate  for  twenty-four  hours ;  then  pack  it  firmly  in 
a  cylindrical  percolator,  and  gradually  pour  Diluted  Alcohol  upon  it, 
until  1000  C.c.  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA  BENZOINI.   U.S.     Tincture  of  Benzoin. 

Metric.  Old  form. 

Benzoin,  in  moderately  coarse  powder    ....      200  Gm.  6  oz.  av.  296  gr. 

Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 
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Mix  the  powder  with  800  C.c.  [old  form  25|  fl.  oz.]  of  Alcohol, 
and  macerate  for  seven  days,  in  a  closed  vessel ;  then  filter  through 
paper,  adding,  through  the  filter,  enough  Alcohol  to  make  the  Tincture 
measure  1000  C.c.  [old  form  2  pints]. 

TINCTURA  BENZOINI  COMPOSITA.   U.S.     Compound  Tincture  of 

Benzoin. 

Metric.  Old  form. 

Benzoin,  in  coarse  powder 120  Gm.  4  oz.  av. 

Purified  Aloes,  in  coarse  powder 20  Gm.  292  grains. 

Storax 80  Gm.  2  oz.  av.  292  gr. 

Balsam  of  Tolu 40  Gm.  1  oz.  av.  146  gr 

Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  the  Benzoin,  Aloes,  Storax,  and  Balsam  of  Tolu  with  800  C.c. 
[old  form  25J  fl.  oz.]  of  Alcohol,  and  digest  the  mixture,  at  a  tem- 
perature not  exceeding  65°  C.  (149°  F.),  for  two  hours,  in  a  closed 
vessel ;  then  filter  through  paper,  adding,  through  the  filter,  enough 
Alcohol  to  make  the  Tincture,  when  cold,  measure  1000  C.c.  [old 
form  2  pints]. 

TINCTURA  BRYONI.ffi.   U.S.     Tincture  of  Bryonia. 

Metric.  Old  form. 

Bryonia,  recently  dried,  and  in  No.  40  powder  .      100  Gm.  3  oz.  av.  148  gr. 

Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Moisten  the  powder  with  100  C.c.  [old  form  3J  fl.  oz.]  of  Alcohol, 
and  macerate  for  twenty-four  hours ;  then  pack  it  firmly  in  a  cylin- 
drical percolator,  and  gradually  pour  Alcohol  upon  it,  until  1000  C.c. 
[old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA  CALENDULiE.   U.  S.     Tincture  of  Calendula. 

Metric.  Old  form. 

Calendula,  in  No.  20  powder 200  Gm.  6  oz.  av.  296  gr. 

Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Moisten  the  powder  with  200  C.c.  [old  form  6|  fl.  oz.]  of  Alcohol, 
and  macerate  for  twenty-four  hours ;  then  pack  it  firmly  in  a  cylin- 
drical percolator,  and  gradually  pour  Alcohol  upon  it,  until  1000  C.c. 
[old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA  CALUMBiE.   U.  S.     Tincture  of  Calumba. 

Metric.  Old  form. 

Calumba,  in  No.  20  powder 100  Gm.  3  oz.  av.  148  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity. 

To  make 1000  C.c.  2  pints. 
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Mix  Alcohol  and  Water  in  the  proportion  of  600  C.c.  [old  form 
19  fl.  oz.]  of  Alcohol  to  400  C.c.  [old  form  13  fl.  oz.]  of  Water. 
Having  moistened  the  powder  with  100  C.c.  [old  form  3j  fl.  oz.]  of 
the  menstruum,  macerate  for  twenty-four  hours ;  then  pack  it  in  a 
cylindrical  percolator,  and  gradually  pour  menstruum  upon  it,  until 
1000  C.c.  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA  CANNABIS  INDIC-ffi.   U.S.     Tincture  of  Indian  Cannabis. 

Metric.  Old  form. 

Indian  Cannabis,  in  No.  40  powder 150  Gm.  5  oz.  av. 

Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Moisten  the  powder  with  150  C.c.  [old  form  5  fl.  oz.]  of  Alcohol, 
and  macerate  for  twenty-four  hours;  then  pack  it  firmly  in  a  cylin- 
drical percolator,  and  gradually  pour  Alcohol  upon  it,  until  1000  C.c. 
[old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA  CANTHARIDIS.   U.  S.     Tincture  of  Cantharides. 

Metric.  Old  form. 

Cantharides,  in  No.  60  powder 50  Gm.  730  grains. 

Alcohol,  a  sufficient  quantity, 


To  make 1000  C.c.  2  pints. 

Moisten  the  powder  with  30  C.c.  [old  form  1  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator;  then  gradually  pour 
Alcohol  upon  it,  until  1000  C.c.  [old  form  2  pints]  of  Tincture  are 
obtained. 

TINCTURA  CAPSICI.   U.S.     Tincture  of  Capsicum. 

Metric.  Old  form. 

Capsicum,  in  No.  30  powder 50  Gm.  730  grains. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  C.c.  2  pints. 

Mix  Alcohol  and  Water  in  the  proportion  of  950  C.c.  [old  form 
30  fl.  oz.]  of  Alcohol  to  50  C.c.  [old  form  2  fl.  oz.]  of  Water.  Having 
moistened  the  powder  with  40  C.c.  [old  form  1|  fl.  oz.]  of  the  men- 
struum, pack  it  firmly  in  a  cylindrical  percolator;  then  gradually  pour 
menstruum  upon  it,  until  1000  C.c.  [old  form  2  pints]  of  Tincture 
are  obtained. 

TINCTURA  CARDAMOMI.   U.  S.     Tincture  of  Cardamom. 

Metric.  Old  form. 

Cardamom,  in  No.  30  powder 100  Gm.  3  oz.  av.  148  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1000  C.c.  2  pints. 

Moisten  the  powder  with  100  C.c.  [old  form  3^  fl.  oz.]  of  Diluted 
Alcohol,  and  macerate  for  twenty-four  hours ;  then  pack  it  firmly  in 
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a  cylindrical  percolator,  and  gradually  pour  Diluted  Alcohol  upon  it, 
until  1000  C.c.  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA   CARDAMOMI    COMPOSITA,    U.S.     Compound   Tincture  of 

Cardamom. 

Metric.  Old  form. 

Cardamom 20  Gm.  292  grains. 

Cassia  Cinnamon 20  Gm.  292  grains. 

Caraway 10  Gm.  146  grains. 

Cochineal 5  Gm.  73  grains. 

Glycerin 50  C.c.  1^  fl.  oz. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  the  Cardamom,  Cinnamon,  Caraway,  and  Cochineal,  and  reduce 
them  to  a  moderately  coarse  (No.  40)  powder.  Having  moistened 
the  powder  with  25  C.c.  [old  form  384  min.]  of  Diluted  Alcohol, 
pack  it  firmly  in  a  cylindrical  percolator,  and  gradually  pour  Diluted 
Alcohol  upon  it,  until  950  C.c.  [old  form  30|  fl.  oz.]  of  Tincture  are 
obtained ;  then  add  the  Glycerin,  and  mix  them. 

TINCTURA  CATECHU  COMPOSITA.  U.S.     Compound  Tincture  of 

Catechu. 

Metric.  Old  form. 

Catechu,  in  No.  40  powder 100  Gm.  3  oz.  av.  148  gr. 

Cassia  Cinnamon,  in  No.  40  powder 50  Gm.  1  oz.  av.  293  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c,  2  pints. 

Mix  the  powders,  and,  without  moistening,  pack  the  mixture  firmly 
in  a  cylindrical  percolator ;  then  gradually  pour  Diluted  Alcohol  upon 
it,  until  1000  C.c.  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA  CHIRATiE.   U.  S.     Tincture  of  Chirata. 

Metric.  Old  form. 

Chirata,  in  No.  40  powder 100  Gm.  3  oz.  av.  148  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  C.c,  2  pints. 

Mix  Alcohol  and  Water  in  the  proportion  of  650  C.c,  [old  form 
21  fl.  oz,]  of  Alcohol  to  350  C,c,  [old  form  11  fl.  oz,]  of  Water. 
Having  moistened  the  powder  with  100  C,c,  [old  form  3y  fl.  oz.]  of 
the  menstruum,  macerate  for  twenty-four  hours ;  then  pack  it  firmly 
in  a  cylindrical  percolator,  and  gradually  pour  menstruum  upon  it, 
until  1000  C.c.  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA  CIMICIFUGiE,   U.  S.     Tincture  of  Cimicifuga. 

Metric.  Old  form. 

Cimicifuga,  in  No.  60  powder 200  Gm.  6  oz.  av,  296  gr. 

Alcohol,  a  sufficient  quantity. 

To  make 1000  C,c.  2  pints. 


ALCOHOLIC  LIQUIDS.  365 

Moisten  the  powder  with  150  C.c.  [old  form  5  fl.  oz.]  of  Alcohol, 
and  macerate  for  twenty-four  hours ;  tnen  pack  it  firmly  in  a  cylin- 
drical percolator,  and  gradually  pour  Alcohol  upon  it,  until  1000  C.c. 
[old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA  CINCHONiE.   U.  S.     Tincture  of  Cinchona. 

Metric.  Old  form. 

Cinchona,  in  No.  60  powder 200  Gm.  6  oz.  av.  296  gr. 

Glycerin 75  C.c.  2J  fl.  oz. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  the  Glycerin  with  675  C.c.  [old  form  21|  fl.  oz.]  of  Alcohol 
and  250  C.c.  [old  form  8  fl.  oz.]  of  Water.  Having  moistened  the 
powder  with  200  C.c.  [old  form  6J  fl.  oz.]  of  the  menstruum,  macer- 
ate for  twenty-four  hours ;  then  pack  it  firmly  in  a  cylindrical  glass 
percolator,  and  pour  on  the  remainder  of  the  menstruum.  When  the 
liquid  has  disappeared  from  the  surface,  gradually  pour  on  more  of  a 
mixture  of  Alcohol  and  Water,  made  in  the  same  proportions  as  before, 
and  continue  the  percolation,  until  1000  C.c,  [old  form  2  pints]  of 
Tincture  are  obtained. 

TINCTURA  CINCHONiE  COMPOSITA.   U.S.     Compound  Tincture  of 

Cinchona. 

Metric.  01(1  form. 

Red  Cinchona 100  Gm.                      3  oz.  av.  148  gr. 

Bitter  Orange  Peel 80  Gm.                      2  oz.  av.  293  gr. 

Serpentaria      20  Gm.  292  grains. 

Glycerin 75  C.c.                       2|  fl.  oz. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  the  Glycerin  with  850  C.c.  [old  form  27  fl.  oz.]  of  Alcohol 
and  75  C.c.  [old  form  2J  fl.  oz.]  of  Water.  Having  mixed  the  Cin- 
chona, Orange  Peel,  and  Serpentaria,  reduce  them  to  a  fine  (No.  60) 
powder.  Moisten  the  powder  with  200  C.c.  [old  form  6-|  fl.  oz.]  of 
the  menstruum,  and  macerate  for  twenty-four  hours ;  then  pack  it 
firmly  in  a  cylindrical  glass  percolator,  and  gradually  pour  on  the 
remainder  of  the  menstruum.  When  the  liquid  has  disappeared  from 
the  surface,  gradually  pour  on  more  of  a  mixture  of  Alcohol  and  Water, 
made  in  the  same  proportions  as  befi)re,  and  continue  the  percolation, 
until  1000  C.c.  [old  form  2  pint.s]  of  Tincture  are  obtained. 

TINCTURA  CINNAMOMI.   U.  S.     Tincture  of  Cinnamon. 

Metric.  Old  form. 

Ceylon  Cinnamon,  in  No.  40  powder   ....      100  Gm.  3  oz.  av.  148  gr. 

Glycerin 50  C.c.  1,}  fl.  oz. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 
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Mix  the  Glycerin  with  750  C.c.  [old  forra  24  fl.  oz.]  of  Alcohol 
and  200  C.c.  [old  form  6|  fl.  oz.]  of  Water,  Having  moistened  the 
powder  with  50  C.c.  [old  form  1^  fl.  oz.]  of  the  menstruum,  pack  it 
in  a  conical  percolator,  gradually  pour  on  more  of  a  mixture  of  Alcohol 
and  Water,  made  in  the  same  proportions  as  before,  and  continue  the 
percolation,  until  1000  C.c,  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA  COLCHICI  SEMINIS.   U.S.     Tincture  of  Colchicum  Seed. 

[TiNCTURA  CoLCHici,  Pharm.  1880.] 

Metric.  Old  form, 

Colchicum  Seed,  in  No.  30  powder 150  Gm.  5  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  C.c.  2  pints. 

Mix  Alcohol  and  Water  in  the  proportion  of  600  C.c.  [old  form 
19  fl.  oz.]  of  Alcohol  and  400  C.c.  [old  form  13  fl.  oz.]  of  Water. 
Having  moistened  the  powder  with  100  C.c.  [old  forra  3J  fl.  oz.]  of 
the  menstruum,  macerate  for  twenty-four  hours ;  then  pack  it  moder- 
ately in  a  cylindrical  percolator,  and  gradually  pour  menstruum  upon 
it,  until  1000  C.c.  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA  CROCI.   U  S.     Tincture  of  Saffron. 

Metric.  Old  form. 

Saffron loo  Gm.  3  oz.  av.  148  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make looo  C.c.  2  pints. 

Moisten  the  Saffron  with  100  C.c.  [old  form  3J  fl.  oz.]  of  Diluted 
Alcohol,  and  macerate  for  twenty-four  hours  ;  then  pack  it  firmly  in 
a  cylindrical  percolator,  and  gradually  pour  Diluted  Alcohol  upon  it, 
until  1000  C.c.  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA  CUBED.®.   U.  S.     Tincture  of  Cubeb, 

Metric.  Old  form. 

Cubeb,  in  No.  30  powder 200  Gm.  6  oz.  av.  296  gr. 

Alcohol,  a  sufficient  quantity, 


To  make 1000  C.c,  2  pints. 

Moisten  the  powder  with  100  C.c.  [old  form  3J  fl.  oz.]  of  Alcohol, 
and  macerate  for  twenty-four  hours ;  then  pack  it  firmly  in  a  cylin- 
drical percolator,  and  gradually  pour  Alcohol  upon  it,  until  1000  C.c. 
[old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA  DIGITALIS.   U.  S.     Tincture  of  Digitalis. 

Metric.  Old  form. 

Digitalis,  in  No.  60  powder 150  Gm.  5  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 
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Moisten  the  powder  with  150  C.c.  [old  form  5  fl.  oz.]  of  Diluted 
Alcohol,  and  macerate  for  twenty-four  hours ;  then  pack  it  firmly  in 
a  cylindrical  percolator,  and  gradually  pour  Diluted  Alcohol  upon  it, 
until  1000  C.c.  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURiE  HERBARUM  RECENTIUM.   U.S.     Tinctures  of  Fresh 

Herbs. 

These  Tinctures,  when  not  otherwise  directed,  are  to  be  prepared  by 
the  following  formula : 

Take  of  Metric.  Old  form. 

The  Fresh  Herb,  bruised  or  crushed 500  Gm.  17  oz.  av. 

Alcohol 1000  C.c.  2  pints. 

Macerate  the  Herb  with  the  Alcohol  for  fourteen  days  ;  then  express 
the  liquid  and  filter. 

TINCTURA  FERRI  CHLORIDI.   U.  S.     Tincture  of  Ferric  Chloride. 

A  hydro-alcoholic  solution  of  Ferric  Chloride  [Fe^Clg  =  323.98]  containing  about 
13.6  per  cent,  of  the  anhydrous  salt,  and  corresponding  to  about  4.7  (4.69)  per  cent, 
of  metallic  iron. 

Metric.  Old  form. 

Solution  of  Ferric  Chloride 250  C.c.  8  fl.  oz. 

Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  the  Solution  with  enough  Alcohol  to  make  1000  C.c.  [old 
form  2  pints].  Let  the  Tincture  stand,  in  a  closely -covered  vessel,  at 
least  three  months  ;  then  transfer  it  to  glass- stoppered  bottles,  and  keep 
it  protected  from  light. 

A  bright,  brownish  liquid,  having  a  slightly  ethereal  odor,  a  very  astringent,  styptic 
taste,  and  an  acid  reaction. 

Specific  gravity  :  about  0.960  at  15°  C.  (59°  F.). 

The  Tincture  yields  a  brownish-red  precipitate  with  ammonia  water,  a  blue  one 
with  potassium  ferrocyanide  T.  S.,  and  a  white  one,  insoluble  in  nitric  acid,  with 
silver  nitrate  T.  S. 

After  the  Tincture  has  been  exposed  for  some  time  to  daylight,  it  yields  a  greenish 
or  greenish-blue  color  with  potassium  ferricyanide  T.  S.,  showing  the  presence  of  some 
ferrous  salt,  due  to  reduction. 

If  the  iron  be  completely  precipitated  from  a  portion  of  the  Tincture  by  an  excess 
of  ammonia  water,  the  filtrate  should  be  colorless,  and  should  not  yield  a  white  or 
dark-colored  precipitate  with  hydrogen  sulphide  T.  S.  (absence  of  zinc  or  copper),  nor 
should  it  leav(!  a  fixed  residue  on  evaporation  and  gentle  ignition  (absence  of  salts  of 
the  fixed  alkalies.) 

On  adding  a  clear  crystal  of  ferrous  sulphate  to  a  cooled  mixture  of  equal  volumes 
of  concentrated  sulphuric  acid  and  a  moderately  dilute  portion  of  the  Tincture,  the 
crystal  should  not  become  colored  brown,  nor  should  there  be  a  brownish-black  zone 
developed  around  it  (absence  of  nitric  acid). 

On  diluting  1  C.c.  of  the  Tincture  with  water  to  12  C.c,  and  boiling,  the  liquid 
should  remain  clear  (absence  of  oxychloride). 

If  1.12  (1.1176)  Gm.  of  the  Tincture  be  introduced  into  a  glass-stoppered  bottle 
(having  a  capacity  of  about  100  C.c),  together  with  16  C.c  of  water  and  2  C.c.  of 
hydrochloric  acid,  and,  after  the  addition  of  1  Gm.  of  potassium  iodide,  the  mixture 
be  kept  for  half  an  hour  at  a  temperature  of  40°  C.  (104°  F.),  then  cooled,  and  mixed 
with  a  few  drops  of  starch  T.  S. ,  it  should  require  about  9.4  C.c.  of  decinormal  sodium 
hyposulphite  V.  S.  to  discharge  the  blue  or  greenish  color  of  the  liquid  (each  C.c.  of 
the  volumetric  solution  indicating  0.6  per  cent,  of  metallic  iron). 
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TINCTURA  GALLiE.   U.  S.     Tincture  of  Nutgall. 

Metric.  Old  form. 

Nutgall,  in  No.  40  powder 200  Gm.  6  oz.  av.  296  gr. 

Glycerin 100  C.c.  3J  fl.  oz. 

Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  the  Glycerin  with  900  C.c.  [old  form  28f  fl.  oz.]  of  Alcohol. 
Pack  the  powder,  without  moistening  it,  in  a  conical  glass  percolator ; 
then  gradually  pour  upon  it  the  menstruum,  and,  afterwards,  Alcohol, 
until  1000  C.c.  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA  GELSEMII.   U.  S.     Tincture  of  Gelsemium. 

Metric.  Old  form. 

Gelsemium,  in  No.  60  powder 150  Gm.  5  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  Alcohol  and  Water  in  the  proportion  of  650  C.c.  [old  form 
21  fl.  oz.]  of  Alcohol  to  350  C.c.  [old  form  11  fl.  oz.]  of  Water. 
Having  moistened  the  powder  with  100  C.c.  [old  form  3^  fl.  oz.]  of 
the  menstruum,  macerate  for  twenty-four  hours ;  then  pack  it  firmly 
in  a  cylindrical  percolator,  and  gradually  pour  menstruum  upon  it, 
until  1000  C.c.  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA  GENTIANiE  COMPOSITA.   U.  S.     Compound  Tincture  of 

Gentian. 

Metric.  Old  form. 

Gentian 100  Gm.  3  oz.  av.  148  gr. 

Bitter  Orange  Peel 40  Gm-  1  oz.  av.  147  gr. 

Cardamom     .    .        10  Gm.  146  grains. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  the  Gentian,  Orange  Peel,  and  Cardamom,  and  reduce  the 
mixture  to  a  moderately  coarse  (No.  40)  powder.  Mix  Alcohol  and 
Water  in  the  proportion  of  600  C.c.  [old  form  19  fl.  oz.]  of  Alcohol 
to  400  C.c.  [old  form  13  fl.  oz.]  of  Water.  Having  moistened  the 
powder  with  100  C.c.  [old  form  3J  fl.  oz.]  of  menstruum,  macerate 
for  twenty-four  hours;  then  pack  it  in  a  cylindrical  percolator,  and 
gradually  pour  menstruum  upon  it,  until  1000  C.c.  [old  form  2  pints] 
of  Tincture  are  obtained. 

TINCTURA  GUAIACI.   U.  S.     Tincture  of  Guaiac. 

Metric.  Old  form. 

Guaiac,  in  coarse  powder 200  Gm.  6  oz.  av.  296  gr. 

Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints 

Mix  the  powder  with  800  C.c.  [old  form  25^  fl.  oz.]  of  Alcohol, 
and  macerate  for  seven  days,  in  a  closed  vessel ;  then  filter  through 
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paper,  adding,  through  the  filter,  enough  Alcohol  to  make  the  Tincture 
measure  1000  C.c.  [old  form  2  pints]. 

TINCTURA  GUAIACI  AMMONIATA.   U.S.     Ammoniated  Tincture  of 

Guaiac. 

Metric.  Old  form. 

Guaiac,  in  coarse  powder 200  Gm.  6  oz.  av.  296  gr. 

Aromatic  Spirit  of  Ammonia,  a  sufficient  quan- 
tity, 


To  make 1000  C.c.  2  pints. 

Mix  tlie  powder  with  800  C.c.  [old  form  25|  fl.  oz.]  of  Aromatic 
Spirit  of  Ammonia,  and  macerate  for  seven  days,  in  a  closed  vessel  ; 
then  filter  through  paper,  in  a  well-covered  funnel,  and  add,  through 
the  filter,  Aromatic  Spirit  of  Ammonia,  until  1000  C.c.  [old  form 
2  pints]  of  Tincture  are  obtained. 

TINCTURA   HUMULI.   U.  S.     Tincture  of  Hops. 

Metric.  Old  form. 

Hops,  well  dried  and  in  No.  20  powder  ....      200  Gm.  6  oz.  av.  296  gt 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1000  C.c.  2  pints. 

Moisten  the  powder  with  400  C.c.  [old  form  13  fl.  oz.]  of  Diluted 
Alcohol,  and  macerate  for  twenty-four  hours ;  then  pack  it  firmly  in 
a  cylindrical  percolator,  and  gradually  pour  Diluted  Alcohol  upon  it, 
until  1000  C.c.  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA   HYDRASTIS.   U.S.     Tincture  of  Hydrastis. 

Metric.  Old  form. 

Hydrastis,  in  No.  60  powder 200  Gm.  6  oz.  av.  296  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1000  C.c.  2  pints. 

Moisten  the  powder  with  150  C.c.  [old  form  5  fl.  oz.]  of  Diluted 
Alcohol,  and  macerate  for  twenty-four  hours;  then  pack  it  firmly  in 
a  cylindrical  percolator,  and  gradually  pour  Diluted  Alcohol  upon  it, 
until  1000  C.c.  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA   HYOSCYAMI.   C7., 9.     Tincture  of  Hyoscyamus. 

Metric.  Old  form. 

Hyoscyamus,  in  No.  60  powder 150  Gm.  5  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity. 


To  make 1000  C.c.  2  pints. 

Moisten  the  powder  with  150  C.c.  [old  form  5  fl.  oz.]  of  Diluted 
Alcohol,  and  macerate  for  twenty-four  hours ;  then  pack  it  firmly  in 
a  cylindrical  percolator,  and  gradually  pour  Diluted  Alcohol  upon  it, 
until  1000  C.c,  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA    lODI.   U.S.     Tincture  of  Iodine. 

Metric.  Old  form. 

Iodine 70  Gm.  255  grains. 

Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c.  J  pint. 

24 
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Triturate  the  Iodine  rapidly,  in  a  mortar,  to  a  coarse  powder,  and 
transfer  it  at  once  to  a  graduated  bottle.  Rinse  the  mortar  with  several 
successive  portions  of  Alcohol,  and  pour  the  rinsings  into  the  bottle. 
Then  add  Alcohol,  shaking  the  bottle  occasionally,  until  the  Iodine  is 
dissolved,  and  the  finished  Tincture  measures  1000  C.c.  [old  form 
J  pint].  (If  there  is  no  necessity  for  rapid  solution,  the  unpowdered 
iodine  may  be  placed  in  the  bottle  containing  the  Alcohol  and  allowed 
to  dissolve  slowly.) 

If  6.3  C.c.  of  the  Tincture  be  mixed  with  a  solution  of  2  Gm.  of  potassium  iodide 
in  25  C.c.  of  water,  and  a  little  starch  T.  S.  added,  it  should  require,  for  complete 
decoloration,  about  35  C.c.  of  decinormal  sodium  hyposulphite  V.  S.  (corresponding  to 
about  7  Gm.  of  iodine  in  100  C.c). 

TINCTURA   IPECACUANHiE   ET   OPII.    U.S.      Tincture  of  Ipecac  and 

Opium. 

Metric.  Old  form. 

Deodorized  Tincture  of  Opium looo  C.c.  10  fl.  oz. 

Fluid  Extract  of  Ipecac loo  C.c.  1  fl.  oz. 

Diluted  Alcohol,  a  suflicient  quantity, 

To  make looo  C.c.  10  fl.  oz. 

Evaporate  the  Deodorized  Tincture  of  Opium,  in  a  tared  capsule, 
on  a  water- bath,  until  it  weighs  800  Gm.  [old  form  8  oz.  av.].  When 
it  has  become  cold,  add  to  it  the  Fluid  Extract  of  Ipecac,  filter  the 
mixture,  and  pass  enough  Diluted  Alcohol  through  the  filter  to  make 
the  Tincture  measure  1000  C.c.  [old  form  10  fl.  oz.]. 

TINCTURA    KINO.   U.S.     Tincture  of  Kino. 

Metric.  Old  form. 

Kino loo  Gm.  365  grains. 

Glycerin 150  C.c.  1  fl.  oz.  96  min. 

Water 200  C.c.  1  fl.  oz.  288  min. 

Alcohol,  a  suflScient  quantity, 

To  make 1000  C.c.  ^  pint. 

Mix  the  Glycerin  with  the  Water  and  650  C.c.  [old  form  5  fl.  oz.] 
of  Alcohol.  Rub  the  Kino,  in  a  mortar,  adding  gradually  a  suflicient 
quantity  of  the  menstruum,  until  a  smooth  paste  is  produced.  Trans- 
fer this  to  a  bottle,  add  the  remainder  of  the  menstruum,  and  mpcerate 
for  twenty-four  hours,  with  occasional  agitation.  Then  filter  through 
paper,  adding,  through  the  filter,  enough  Alcohol  to  make  the  product 
measure  1000  C.c.  [old  form  ^  pint].  Keep  the  Tincture  in  small, 
completely-filled  and  well-stoppered  bottles,  in  a  cool  place. 

TINCTURA   KRAMERI.ffi.   U.S.     Tincture  of  Krameria. 

Metric.  Old  form. 

Krameria,  in  No.  40  powder 200  Gm.  6  oz.  av.  296  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Moisten  the  powder  with  200  C.c.  [old  fi)rm  6|  fl.  oz.]  of  Diluted 
Alcohol,  and  macerate  for  twenty-four  hours ;  tliou  pack  it  firmly  in 
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a  cylindrical  percolator,  and  gradually  pour  Diluted  Alcohol  upon  it, 
until  1000  C.c.  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA    LACTUCARII.   U.  S.     Tincture  of  Lactucarium. 

Metric.  Old  form. 

Lactucarium 500  Gm.  16  oz.  av.  302  gr. 

Glycerin 250  C.c.  8  fl.  oz. 

Water, 

Alcohol, 

Benzin, 

Diluted  Alcohol,  each,  a  sufficient  quantity. 

Beat  the  Lactucarium  in  an  iron  mortar,  with  clean  sand,  to  a  coarse 
powder,  and  introduce  it  into  a  bottle ;  add  3000  C.c.  [old  form  4 
pints]  of  Benzin,  cork  the  bottle  tightly,  and  set  it  aside  for  forty-eight 
hours,  frequently  agitating  the  mixture.  Pour  the  mixture  on  a  double 
filter,  and  allow  it  to  drain.  Wash  the  residue  by  gradually  adding 
1500  C.c.  [old  form  40  fl.  oz.]  of  Benzin.  Allow  the  Lactucarium  to 
dry  by  exposing  it  to  a  current  of  air.  When  it  is  dry,  and  free  from 
the  odor  of  Benzin,  reduce  it  to  powder,  using  more  sand,  if  necessary, 
and  pack  it  moderately  in  a  conical  percolator.  Mix  the  Glycerin  with 
200  C.c.  [old  form  GJ  fl.  oz.]  of  Water,  and  500  C.c.  [old  form  8  fl. 
oz.]  of  Alcohol,  and  moisten  the  powder  with  500  C.c.  [old  form  8  fl. 
oz.J  of  the  mixture.  When  the  liquid  begins  to  drop  from  the  perco- 
lator, close  the  lower  orifice,  and,  having  closely  covered  the  percolator, 
macerate  for  twenty-four  hours.  Then  allow  the  percolation  to  pro- 
ceed very  slowly,  gradually  adding,  first,  the  remainder  of  the  men- 
struum, and  then  Diluted  Alcohol,  until  the  Lactucarium  is  exhausted. 
Reserve  the  first  750  C.c.  [old  form  24  fl.  oz.]  of  the  percolate,  evapo- 
rate the  remainder  on  a  water-bath,  at  a  temperature  not  exceeding 
70°  C.  (158°  F.),  to  250  C.c.  [old  form  8  fl.  oz.],  and  mix  this  with 
the  reserved  portion.  Filter,  and  add  enough  Diluted  Alcohol  through 
the  filter  to  make  the  product  measure  1000  C.c.  [old  form  2  pints], 

TINCTURA   LAVANDULiE   COMPOSITA.   U.  S.     Compound  Tincture  of 

Lavender. 

[Compound  Spirit  of  Lavender.] 

Metric.  Old  form. 

Oil  of  Lavender  Flowers 8  C.c.  122  minims. 

Oil  of  Rosemary 2  C.c.  31  minims. 

Cassia  Cinnamon,  in  coarse  powder 20  Gm.  292  grains. 

Cloves 5  Gm.  73  grains. 

Nutmeg 10  Gm.  146  grains. 

Red  Saunders,  in  coarse  powder 10  Gm.  146  grains. 

Alcohol 700  C.c.  22J  fl.  oz. 

Water 250  C.c.                     8  fl.  oz. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Dissolve  the  Oils  in  the  Alcohol,  and  add  the  Water.  Crush  the 
Nutmeg  in  a  mortar,  mix  it  with  the  Cinnamon,  Cloves,  and  E,ed 
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Saunders,  and  reduce  the  mixture,  by  grinding,  to  a  coarse  (No.  20) 
powder.  Moisten  the  mixture  with  a  sufficient  quantity  of  the  alco- 
holic solution  of  the  Oils,  pack  it  firmly  in  a  cylindrical  percolator, 
gradually  pour  upon  it  the  remainder  of  the  alcoholic  solution,  and, 
afterwards,  Diluted  Alcohol,  until  1000  C.c.  [old  form  2  pints]  of 
Tincture  are  obtained. 

TINCTURA   LOBELIA.  U.  S.     Tincture  of  Lobelia. 

Metric.  Old  form. 

Lobelia,  in  No.  40  powder 200  Gm.  6  oz.  av.  296  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Moisten  the  powder  with  200  C.c.  [old  form  6|  fl.  oz.]  of  Diluted 
Alcohol,  and  macerate  for  twenty-four  hours ;  then  pack  it  firmly  in 
a  cylindrical  percolator,  and  gradually  pour  Diluted  Alcohol  upon  it, 
until  1000  C.c.  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA   MATICO.   U.  S.     Tincture  of  Matico. 

Metric.  Old  form. 

Matico,  in  No.  40  powder 100  Gm.  3  oz.  av.  148  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Moisten  the  Matico  with  100  C.c.  [old  form  3|  fl.  oz.]  of  Diluted 
Alcohol,  and  macerate  for  twenty-four  hours ;  then  pack  it  firmly  in 
a  cylindrical  percolator,  and  gradually  pour  Diluted  Alcohol  upon  it, 
until  1000  C.c.  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA   MOSCHI.  U.  S.     Tincture  of  Musk. 

Metric.  Old  form. 

Musk 50  Gm.  365  grains. 

Alcohol 450  C.c.  7^^  fl.  oz. 

Water 45°  C.c.  7J  fl.  oz. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c.  1  pint. 

Rub  the  Musk  in  a  mortar,  first,  with  a  little  of  the  Water,  until  a 
smooth  mixture  is  made,  and  then  with  the  remainder  of  the  Water. 
Transfer  the  whole  to  a  bottle,  add  the  Alcohol,  and  macerate  the 
mixture  for  seven  days,  occasionally  shaking  the  bottle.  Then  filter 
through  paper,  adding,  through  the  filter,  enough  Diluted  Alcohol  to 
make  the  Tincture  measure  1000  C.c.  [old  form  1  pint]. 

TINCTURA   MYRRH.flE.   U.S.     Tincture  of  Myrrh. 

Metric.  Old  form. 

Myrrh,  in  moderately  coarse  powder 200  Gm.  6  oz.  av.  296  gr. 

Alcohol,  a  sufficient  quantity, 


To  make 1000  C.c.  2  pints. 
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Mix  the  powder  with  800  C.c.  [old  form  25|  fl.  oz.]  of  Alcohol, 
and  macerate  for  seven  days  in  a  closed  vessel ;  then  filter  through 
paper,  adding,  through  the  filter,  enough  Alcohol  to  make  the  Tincture 
measure  1000  C.c.  [old  form  2  pints]. 

TINCTURA    NUCIS   VOMICA.   U.S.     Tincture  of  Nux  Vomica. 

Metric.  Old  form. 

Extract  of  Nux  Vomica,  dried  at  100°  C.  (212°  F.)  .        20  Gm.  292  grains. 

Alcohol, 
Water,  each,  a  sufficient  quantity, 


To  make 1000  C.c.  2  pints. 

Dissolve  the  Extract  of  Nux  Vomica  (which  should  contain  15  per 
cent,  of  alkaloids)  in  a  sufficient  quantity  of  a  mixture  of  3  volumes 
of  Alcohol  aud  1  volume  of  Water,  to  make  the  Tincture  measure 
1000  C.c.  [old  form  2  pints]. 

If  100  c.c.  of  Tincture  of  Nux  Vomica  be  evaporated  to  dryness,  and  the  residue 
tested  by  the  process  of  assay  given  under  Extraetum  Nucis  Vomicce,  it  should  be 
found  to  contain  0.3  Gm.  of  alkaloids. 

TINCTURA   OPII.  U.  S.     Tincture  of  Opium. 
[Laudanum  ] 

Metric.  Old  form. 

Powdered  Opium 100  Gm.  3  oz.  av.  148  gr. 

Precipitated  Calcium  Phosphate 50  Gm.  1  oz.  av.  300  gr. 

Water 400  C.c.  13  fl.  oz. 

Alcohol 400  C.c.  13  fl.  oz. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Rub  the  powders  in  a  mortar,  with  the  Water  previously  heated  to 
the  temperature  of  90°  C.  (194°  F.),  until  a  smooth  mixture  is  made, 
and  macerate  for  twelve  hours ;  then  add  the  Alcohol,  mix  thoroughly, 
and  transfer  the  whole  to  a  cylindrical  percolator.  Return  to  the  per- 
colator the  first  portion  of  the  percolate,  until  it  runs  through  clear, 
and,  when  the  liquid  ceases  to  drop,  gradually  pour  on  Diluted  Al- 
cohol, continuing  the  percolation  slowly,  until  1000  C.c.  [old  form 
2  pints]  of  Tincture  are  obtained. 

If  100  Co.  of  Tincture  of  Opium  be  assayed  by  the  process  immediately  following, 
it  should  yield  from  1.3  to  1.5  Gm.  of  crystallized  morphine. 

Assay  of  Tincture  of  Opium. 

Tincture  of  Opium,  one  hundred  cubic  centimeters 100     C.c. 

Ammonia  Water,  three  and  Jive-tenths  cubic  centimeters 3.5  C.c. 

Alcohol, 

Ether, 

Water,  each,  a  sufficient  quantity. 

Evaporate  the  Tincture  to  about  20  C.c,  add  40  C.c.  of  water,  mix  thoroughly, 
and  set  the  liquid  aside  for  an  hour,  occasionally  stirring,  and  disintegrating  the  resin- 
ous flakes  adhering  to  the  capsule.  Then  Alter,  and  wash  the  filter  and  residue 
with  water,  until  all  soluble  matters  are  extracted,  collecting  the  washings  separately. 
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Evaporate  in  a  tared  capsule,  first,  the  washings  to  a  small  volume,  then  add  the  first 
filtrate,  and  evaporate  the  whole  to  a  weight  of  14  Gm.  Kotate  the  concentrated 
solution  about  in  the  capsule  until  the  rings  of  extract  are  redissolved,  pour  the  liquid 
into  a  tared  Erlenmeyer  flask  having  a  capacity  of  about  100  C.c. ,  and  rinse  the  cap- 
sule with  a  few  drops  of  water  at  a  time,  until  the  entire  solution  weighs  20  Gm. 
Then  add  10  Gm.  (or  12.2  C.c.)  of  alcohol,  shake  well,  add  25  C.c.  of  ether,  and 
shake  again.  Now  add  the  ammonia  water  from  a  graduated  pipette  or  burette, 
stopper  the  flask  with  a  sound  cork,  shake  it  thoroughly  during  ten  minutes,  and 
then  set  it  aside,  in  a  moderately  cool  place,  for  at  least  six  hours,  or  over  night. 

Remove  the  stopper  carefully,  and,  should  any  crystals  adhere  to  it,  brush  them 
into  the  flask.  Place  in  a  small  funnel  two  rapidlj^-acting  filters,  of  a  diameter  of  7 
Cm.,  plainly  folded,  one  within  the  other  (the  triple  fold  of  the  inner  filter  being  laid 
against  the  single  side  of  the  outer  filter),  wet  them  well  with  ether,  and  decant  the 
ethereal  solution  as  completely  as  possible  upon  the  inner  filter.  Add  10  C.c.  of 
ether  to  the  contents  of  the  flask,  rotate  it,  and  again  decant  the  ethereal  layer  upon 
the  inner  filter.  Repeat  this  operation  with  another  portion  of  10  C.c.  of  ether. 
Then  pour  into  the  filter  the  liquid  in  the  flask,  in  portions,  in  such  a  way  as  to 
transfer  the  greater  portion  of  the  crystals  to  the  filter,  and,  when  this  has  passed 
through,  transfer  the  remaining  crystals  to  the  filter  by  washing  the  flask  with  several 
portions  of  water,  using  not  more  than  about  10  C.c.  in  all.  Allow  the  double  filter 
to  drain,  th§n  apply  water  to  the  crystals,  drop  by  drop,  until  they  are  practically 
free  from  mother-water,  and  afterwards  wash  them,  drop  by  drop,  from  a  pipette, 
with  alcohol  previously  saturated  with  powdered  morphine.  When  this  has  passed 
through,  displace  the  remaining  alcohol  by  ether,  using  about  10  C.c,  or  more  if 
necessary.  Allow  the  filter  to  dry  in  a  moderately  warm  place,  at  a  temperature  not 
exceeding  60°  C.  (140°  F.),  until  its  weight  remains  constant,  then  carefully  transfer 
the  crystals  to  a  tared  watch-glass  and  weigh  them. 

The  weight  found  represents  the  amount  of  crystallized  morphine  obtained  from 
100  C.c.  of  the  Tincture. 

TINCTURA   OPII   CAMPHORATA.   U.S.     Camphorated  Tincture  of 

Opium. 
[Paregoric] 

Metric.  Old  form. 

Powdered  Opium 4  Gm.  58J  grains. 

Benzoic  Acid      4  Gm-  58|  grains. 

Camphor      4  Gm.  58^  grains. 

Oil  of  Anise 4  C.c.                   1  fl.  dr. 

Glycerin 4°  C.c.                   IJ^  fl.  oz. 

Diluted  Alcohol,  a  suflScient  quantity, 


To  make looo  C.c.  2  pints. 

Add  900  C.C.  [old  form  29  fl.  oz.]  of  Diluted  Alcohol  to  the  other 
ingredients,  contained  in  a  suitable  vessel,  and  macerate  for  three 
days,  shaking  frequently ;  then  filter  through  paper,  in  a  well-covered 
funnel,  and  pass  enough  Diluted  Alcohol  through  the  filter  to  make 
the  product  measure  1000  C.c.  [old  form  2  pints]. 

TINCTURA   OPII   DEODORATI.   U.  S.     Tincture  of  Deodorized  Opium. 
[TiNCTURA  Opii  Deodorata,  Pharm.  1880.] 

Metric.  Old  form. 

Powdered  Opium loo  Gm.  3  oz.  av.  148  gr. 

Precipitated  Calcium  Phosphate 5°  Gm.  1  oz.  av.  300  gr. 

Ether 200  C.c.  6J  fl.  oz. 

Alcohol 200  C.c.  6.}  fl.  oz. 

Water,  a  sufficient  quantity, 


To  make 1000  C.c.  2  pints. 
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Rub  the  powders  in  a  mortar  with  400  C.c.  [old  form  13  fl.  oz.] 
of  Water  previously  heated  to  the  temperature  of  90°  C.  (194°  F.), 
until  a  smooth  mixture  is  made,  and  macerate  for  twelve  hours ;  then 
pour  the  mixture  on  a  filter,  or  transfer  it  to  a  cylindrical  percolator, 
and  gradually  pour  on  Water,  until  the  Opium  is  practically  exhausted. 
Reduce  the  percolate,  by  evaporation  on  a  water- bath,  to  100  C.c.  [old 
form  3^  fl.  oz.],  and,  when  it  has  cooled,  shake  it  repeatedly  with  the 
Ether  in  a  bottle.  When  the  ethereal  solution  has  separated  by  stand- 
ing, pour  it  off,  and  evaporate  the  remaining  liquid  until  all  traces  of 
Ether  have  disappeared.  Mix  the  residue  with  500  C.c.  [old  form 
16  fl.  oz.]  of  Water,  and  filter  the  mixture  through  paper.  When  the 
liquid  has  ceased  to  pass,  add  enough  Water,  through  the  filter,  to 
make  the  filtered  liquid  measure  800  C.c.  [old  form  25^  fl.  oz.]. 
Lastly,  add  the  Alcohol,  and  mix  them. 

If  100  c.c.  of  Tincture  of  Deodorized  Opium  be  assayed  by  the  process  given  under 
Tinctura  Opii,  it  should  yield  from  1.3  to  1.5  Gm.  of  crystallized  morphine. 

TINCTURA   PHYSOSTIGMATIS.   U.  S.     Tincture  of  Physostigma. 

Metric.  Old  form. 

Physostigma,  in  No.  40  powder 150  Gm.  5  oz.  av. 

Alcohol,  a  suflScient  quantity, 

To  make 1000  C.c.  2  pints. 

Moisten  the  powder  with  100  C.c.  [old  form  3^  fl.  oz.]  of  Alcohol, 
and  macerate  for  twenty-four  hours ;  then  pack  it  firmly  in  a  cylin- 
drical percolator,  and  gradually  pour  Alcohol  upon  it,  until  1000  C.c. 
[old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA  PYRETHRI.   U.  S.     Tincture  of  Pyrethrum. 

Metric.  Old  form. 

Pyrethrum,  in  No.  40  powder 200  Gm.  6  oz.  av.  296  grains. 

Alcohol,  a  suiBcient  quantity, 


To  make 1000  C.c.  2  pints. 

Moisten  the  powder  with  150  C.c.  [old  form  5  fl.  oz.]  of  Alcohol, 
and  macerate  for  twenty-four  hours ;  then  pack  it  firmly  in  a  cylin- 
drical percolator,  and  gradually  pour  Alcohol  upon  it,  until  1000  C.c. 
[old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA  QUASSI.^.   U.  S.     Tincture  of  Quassia. 

Metric.  Old  form. 

Quassia,  in  No.  40  powder 100  Qm.  3  oz.  av.  148  grains. 

Alcohol, 

Water,  a  sufficient  quantity, 


To  make 1000  C.c.  2  pints. 

Mix  Alcohol  and  Water  in  the  proportion  of  350  C.c.  [old  form 
11  fl.  oz.]  of  Alcohol  to  650  C.c.  [old  form  21  fl.  oz.]  of  Water. 
Having  moistened  the  powder  with  100  C.c.  [old  form  S^  fl.  oz.]  of 
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the  menstruum,  macerate  for  twenty-four  hours ;  then  pack  it  firmly 
in  a  cylindrical  percolator,  and  gradually  pour  menstruum  upon  it, 
until  1000  C.c.  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA  QUILLAJiE.   U.S.     Tincture  of  Quillaja. 

Metric.  Old  form. 

Quillaja,  coarsely  ground 200  Gm.  6  oz.  av.  296  grains. 

Alcohol 350  C.c.  11  fl.  oz. 

Water,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Boil  the  Quillaja,  placed  in  a  suitable  vessel,  with  800  C.c.  [old 
form  25|  fl.  oz.]  of  Water  for  fifteen  minutes,  strain,  and  wash  the 
residue  on  the  strainer  with  100  C.c.  [old  form  3^  fl.  oz.]  of  Water. 
Then  boil  the  strained  liquid  down  to  600  C.c.  [old  form  19  fl.  oz.], 
allow  it  to  cool,  mix  it  with  the  Alcohol,  and,  when  the  insoluble 
matter  has  subsided,  filter  the  liquid  portion  through  paper,  and  add 
enough  Water  to  make  the  Tincture  measure  1000  C.c.  [old  form  2 
pints]. 

TINCTURA  RHEI.  U.  S.     Tincture  of  Rhubarb. 

Metric.  Old  form. 

Rhubarb 100  Gm.  3  oz.  av.  148  grains. 

Cardamom 20  Gm.  292  grains. 

Glycerin 100  C.c.  3^  fl.  oz. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  the  Rhubarb  and  Cardamom,  and  reduce  the  mixture  to  a 
moderately  coarse  (No.  40)  powder.  Mix  the  Glycerin  with  600  C.c. 
[old  form  19^  fl.  oz.]  of  Alcohol  and  300  C.c.  [old  form  9^  fl.  oz.] 
of  Water.  Moisten  the  powder  with  100  C.c.  [old  form  3|  fl.  oz.J 
of  the  menstruum,  and  macerate  for  twenty-four  hours ;  then  pack  it 
firmly  in  a  cylindrical  percolator,  and  gradually  pour  on  the  remainder 
of  the  menstruum.  When  the  liquid  has  disappeared  from  the  sur- 
face, gradually  pour  on  more  of  a  mixture  of  Alcohol  and  Water, 
made  in  the  same  proportions  as  before,  and  continue  the  percolation, 
until  1000  C.c.  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA  RHEI  AROMATICA.   U.S.     Aromatic  Tincture  of  Rhubarb. 

Metric.  Old  form. 

Rhubarb 200  Gm.  6  oz.  av.  296  grains. 

Cassia  Cinnamon 40  Gm.  1  oz.  av.  148  grains. 

Cloves      40  Gm.  1  oz.  av.  148  grains. 

Nutmeg 20  Gm.  292  grains. 

Glycerin 100  C.c.  B\  fl.  oz. 

Alcohol, 

Water, 

Diluted  Alcohol,  each,  a  sufficient  quantity. 

To  make 1000  C.c.  2  pints. 


ALCOHOLIC  LIQUIDS.  377 

Mix  the  Rhubarb,  Cinnamon,  Cloves,  and  Nutmeg,  and  reduce  the 
mixture  to  a  moderately  coarse  (No.  40)  powder.  Mix  the  Glycerin 
with  500  C.c.  [old  form  16  fl.  oz.]  of  Alcohol  and  400  C.c.  [old  form 
13  fl.  oz.]  of  Water.  Moisten  the  powder  with  150  C.c.  [old  form  5 
fl.  oz.]  ot  the  menstruum,  and  macerate  for  twenty-four  hours ;  then 
pack  it  firmly  in  a  cylindrical  percolator,  and  gradually  pour  on  the 
remainder  of  the  menstruum.  When  the  liquid  has  disappeared  from 
the  surface,  gradually  pour  Diluted  Alcohol  upon  it,  until  1000  C.c. 
[old  form  2  pints]  of  Tincture  are  obtained. 


TINCTURA  RHEI  DULCIS.  U.  S.     Sweet  Tincture  of  Rhubarb. 

Metric.  Old  form. 

Rhubarb 100  Gm.  3  oz.  av.  148  grains. 

Glycyrrhiza 40  Gm.  1  oz.  av.  148  grains. 

Anise 40  Gm.  1  oz.  av.  148  grains. 

Cardamom 10  Gm.  146  grains. 

Glycerin 100  C.c.  3^  fl.  oz. 

Alcohol, 

Water, 

Diluted  Alcohol,  each,  a  suflicient  quantity, 


To  make 1000  C.c.  2  pints. 

Mix  the  Rhubarb,  Glycyrrhiza,  Anise,  and  Cardamom,  and  reduce 
the  mixture  to  a  moderately  coarse  (No.  40)  powder.  Mix  the  Gly- 
cerin with  500  C.c.  [old  form  16  fl.  oz.]  of  Alcohol  and  400  C.c.  [old 
form  13  fl.  oz.]  of  Water.  Moisten  the  powder  with  150  C.c.  [old 
form  5  fl.  oz.]  of  the  menstruum,  and  macerate  for  twenty-four  hours; 
then  pack  it  firmly  in  a  cylindrical  percolator,  and  gradually  pour  on 
the  remainder  of  the  menstruum.  When  the  liquid  has  disappeared 
from  the  surface,  gradually  pour  Diluted  Alcohol  upon  it,  until  1000 
C.c.  [old  form  2  pints]  of  Tincture  are  obtained. 


TINCTURA  SANGUINARI.^:.   U.S.     Tincture  of  Sanguinaria. 

Metric.  Old  form. 

Sanguinaria,  in  No.  60  powder 150  Gm.  5  oz.  av. 

Acetic  Acid 20  C.c.  6  fl.  dr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  C.c.  2  pints. 

Mix  Alcohol  and  Water  in  the  proportion  of  600  C.c.  [old  form 
19  fl.  oz.]  of  Alcohol  to  400  C.c.  [old  form  13  fl.  oz.]  of  Water. 
Moisten  the  powder  with  100  C.c.  [old  form  S^  fl.  oz.]  of  the  mixture 
to  which  the  Acetic  Acid  had  previously  been  added,  and  macerate  for 
twenty-four  hours  ;  then  pack  it  firmly  in  a  cylindrical  glass  percolator, 
gradually  pour  on  more  of  a  mixture  of  Alcohol  and  Water,  made 
in  the  same  pro}>ortions  as  before,  and  continue  the  percolation,  until 
1000  C.c.  [p\d  form  2  pints]  of  Tincture  are  obtained. 
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TINCTURA  SCILL^,   U.S.     Tincture  of  Squill. 

Metric.  Old  form. 

Squill,  in  No.  30  powder 150  Gm.  6  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  Alcohol  and  Water  in  the  proportion  of  750  C.c.  [old  form 
24  fl.  oz.]  of  Alcohol  to  250  C.c.  [old  form  8  fl.  oz.]  of  Water. 
Moisten  the  powder  with  200  C.c.  [old  form  6|  fl.  oz.]  of  the  men- 
struum, and  macerate  for  twenty- four  hours ;  then  pack  it  moderately 
in  a  conical  percolator,  and  gradually  pour  menstruum  upon  it,  until 
1000  C.c.  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA  SERPENTARI.ffi.   U.  S.     Tincture  of  Serpentaria. 

Metric.  Old  form. 

Serpentaria,  in  No.  40  powder 100  Gm.  3  oz.  av.  148  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  Alcohol  and  Water  in  the  proportion  of  650  C.c.  [old  form 
21  fl.  oz.]  of  Alcohol  to  350  C.c.  [old  form  11  fl.  oz.]  of  Water. 
Moisten  the  powder  with  100  C.c.  [old  form  3^  fl.  oz.]  of  the  men- 
struum, and  macerate  for  twenty-four  hours ;  then  pack  it  firmly  in  a 
cylindrical  percolator,  and  gradually  pour  menstruum  upon  it,  until 
1000  C.c.  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA  STRAMONII  SEMINIS.  U.S.     Tincture  of  Stramonium  Seed. 

[TiNCTURA  Stramonii,  Pharm.  1880.] 

Metric.  Old  form. 

Stramonium  Seed,  in  No.  40  powder 150  Gm.  6  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make ,  •    •    •    ^°°°  C.c.  2  pints. 

Moisten  the  powder  with  100  C.c.  [old  form  3J  fl.  oz.]  of  Diluted 
Alcohol,  and  macerate  for  twenty-four  hours ;  then  pack  it  firmly  in 
a  cylindrical  percolator,  and  gradually  pour  Diluted  Alcohol  upon  it, 
until  1000  C.c.  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA  STROPHANTHI.   U.S.     Tincture  of  Strophanthus. 

Metric.  Old  form. 

Strophanthus,  in  No.  30  powder 50  Gm.  1  oz.  av.  292  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  Alcohol  and  Water  in  the  proportion  of  650  C.c.  [old  form  21 
fl.  oz.]  of  Alcohol  to  350  C.c.  [old  form  11  fl.  oz.]  of  Water.  Digest 
the  jwwder  with  70  C.c.  [old  form  2|  fl.  oz.]  of  the  menstruum  for 
two  days,  then  transfer  it  to  a  cylindrical  percolator,  gradually  pour 
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menstruum  upon  it,  and  continue  the  percolation  very  slowly,  until 
1000  C.c.  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA  SUMBUL.   U.S.     Tincture  of  Sumbul. 

Metric.  Old  form. 

Sumbul,  in  No.  30  powder 100  Gm.  3  oz.  av.  148  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  Alcohol  and  Water  in  the  proportion  of  650  C.c.  [old  form 
21  fl,  oz.]  of  Alcohol  to  350  C.c.  [old  form  11  fl.  oz.]  of  Water. 
Moisten  the  powder  with  100  C.c.  [old  form  3^  fl.  oz.]  of  the  men- 
struum, and  macerate  for  twenty-four  hours ;  then  pack  it  firmly  in  a 
cylindrical  percolator,  and  gradually  pour  menstruum  upon  it,  until 
1000  C.c.  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA  TOLUTANA.   U.  S.     Tincture  of  Tolu. 

Metric.  Old  form. 

Balsam  of  Tolu 100  Gm.  3  oz  av.  148  gr. 

Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Add  the  Balsam  of  Tolu  to  900  C.c.  [old  form  29  fl.  oz.]  of  Alco- 
hol, and  macerate  until  it  is  dissolved ;  then  filter  through  paper,  add- 
ing, through  the  filter,  enough  Alcohol  to  make  the  Tincture  measure 
1000  C.c.  [old  form  2  pints]. 

TINCTURA  VALERIANA.  U.  S.     Tincture  of  Valerian. 

Metric.  Old  form. 

Valerian,  in  No.  60  powder 200  Gm.  6  oz.  av.  296  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  C.c.  2  pints. 

Mix  Alcohol  and  Water  in  the  proportion  of  750  C.c.  [old  form 
24  _fl.  oz.]  of  Alcohol  to  250  C.c.  [old  form  8  fl.  oz.]  of  Water. 
Moisten  the  powder  with  100  C.c.  [old  form  3^  fl.  oz.]  of  the  men- 
struum, and  macerate  for  twenty-four  hours ;  then  pack  it  firmly  in 
a  cylindrical  percolator,  and  gradually  pour  menstruum  upon  it,  until 
1000  C.c.  [old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA   VALERIANAE    AMMONIATA.    U.S.     Ammoniated   Tincture 

of  Valerian. 

Metric.  Old  form. 

Valerian,  in  No.  60  powder 200  Gm.  6  oz.  av.  296  gr. 

Aromatic    Spirit  of    Ammonia,    a    sufficient 
quantity, 


To  make      1000  C.c.  2  pints. 

Moisten  the  powder  with  200  C.c.  [old  form  6|  fl.  oz.]  of  Aromatic 
Spirit  of  Ammonia,  and  macerate  for  twenty-four  hours,  in  a  closed 
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vessel ;  then  pack  it  firmly  in  a  cylindrical  glass  percolator,  and  grad- 
ually pour  Aromatic  Spirit  of  Ammonia  upon  it,  keeping  the  perco- 
lator well  covered,  until  100  C.c.  [old  form  2  pints]  of  Tincture  are 
obtained. 

TINCTURA  VANILLA.   U.  S.     Tincture  of  Vanilla. 

Metric.  Old  form. 

Vanilla,  cut  into  small  pieces  and  bruised  .    .    .      loo  Gm.  3  oz.  av.  148  gr. 

Sugar,  in  coarse  powder 200  Gm.  6  oz.  av.  296  gr. 

Alcohol, 

Water,  each,  a  suflBcient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  Alcohol  and  Water  in  the  proportion  of  650  C.c,  [old  form 
21  fl.  oz.]  of  Alcohol  to  350  C.c.  [old  form  11  fl.  oz.]  of  Water. 
Macerate  the  Vanilla  in  500  C.c.  [old  form  16  fl.  oz.]  of  this  mixture 
for  twelve  hours,  then  drain  oif  the  liquid,  and  set  it  aside.  Transfer 
the  Vanilla  to  a  mortar,  beat  it  with  the  Sugar  into  a  uniform  powder, 
then  pack  it  in  a  percolator,  and  pour  upon  it  the  reserved  liquid. 
When  this  has  disappeared  from  the  surface,  gradually  pour  on  men- 
struum, and  continue  the  percolation,  until  1000  C.c.  [old  form  2  pints] 
of  Tincture  are  obtained. 

TINCTURA  VERATRI  VIRIDIS.   U.  S.     Tincture  of  Veratrum  Viride. 

Metric.  Old  form. 

Veratrum  Viride,  in  No.  60  powder 400  Gm.  13  oz.  av.  155  gr. 

Alcohol,  a  sufficient  quantity, 


To  make 1000  C.c.  2  pints. 

Moisten  the  powder  with  150  C.c.  [old  form  5  fl.  oz,]  of  Alcohol, 
and  macerate  for  twenty-four  hours ;  then  pack  it  firmly  in  a  cylin- 
drical percolator,  and  gradually  pour  Alcohol  upon  it,  until  1000  C.c. 
[old  form  2  pints]  of  Tincture  are  obtained. 

TINCTURA  ZINGIBERIS.   U.S.     Tincture  of  Ginger. 

Metric.  Old  form. 

Ginger,  in  No.  40  powder 200  Gm.  6  oz.  av.  296  gr. 

Alcohol,  a  sufficient  quantity, 


To  make 1000  C.c.  2  pints. 

Moisten  the  Ginger  with  50  C.c.  [old  form  1|  fl.  oz.]  of  Alcohol, 
and  macerate  for  twenty-four  hours ;  then  pack  it  firmly  in  a  cylin- 
drical percolator,  and  gradually  pour  Alcohol  upon  it,  until  1000  C.c. 
[old  form  2  pints]  of  Tincture  are  obtained. 

Vina  Medicata.     Medicated  Wines. 

These  are  liquid  preparations  containing  the  soluble  principles  of 
medicinal  substances  dissolved  in  wine.  Pharmaceutically  they  most 
resemble  tinctures,  differing  from  them  merely  in  the  character  of  the 
menstruum.  The  fermented  juice  of  the  grape,  known  officially  as 
"  vinum  album,"  or  "white  wine,"  when  brought  to  a  definite  alcoholic 
strength,  is  the  menstruum  used  as  the  basis  for  medicated  wines ;  and 
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wines  have  the  advantage  over  infusions  and  decoctions  of  being  much 
more  permanent  preparations,  on  account  of  the  presence  of  alcohol. 

The  stability  of  medicated  wines  was  greatly  improved  by  the  re- 
quirement of  the  U.  S.  P.  1880  that  they  should  be  made  from  stronger 
white  wine,  a  menstruum  containing  from  twenty  to  twenty-five  per 
cent,  of  absolute  alcohol  by  weight.  The  U.  S.  P.  1890  requires  the 
addition  of  alcohol  or  of  an  alcoholic  tincture  to  every  medicated  wine. 
It  is  apparent  that  more  useful  and  permanent  preparations  could  be 
made  by  substituting  a  menstruum  composed  of  alcohol  and  water,  and 
hence  tinctures  are  preferable.  Of  the  ten  official  wines,  two  are  not 
medicated,  four  are  made  by  solution  or  admixture,  two  by  maceration, 
and  two  by  percolation. 


Name. 
Not  Medicated. 
Vinum  Album. 

Kubrum. 


Made  by  Solution. 
Yinum  Antimonii. 


Ferri  Amarum. 
Ferri  Citratis. 
Ipecacuanhae. 


Made  by  Maceration. 
Vinum  Colchici  Seminis. 


Opii. 


Table  of  the  Official  Wines. 

Definition  and  Proportions. 

An  alcoholic  liquid,  made  by  fermenting  the  juice  of  fresh 

grapes  freed  from  seeds,  stems,  and  skins. 
An  alcoholic  liquid,  made  by  fermenting  the  juice  of  fresh, 

colored  grapes,  in  presence  of  their  skins. 


4  Gm.  Antimony  and  Potassium  Tartrate ;  65  C.c.  Boiling 
Distilled  Water;  150  C.c.  Alcohol;  White  Wine,  to 
make  1000  C.c. 

50  Gm.  Soluble  Iron  and  Quinine  Citrate;  150  C.c.  Tinc- 
ture of  Sweet  Orange  Peel;  300  C.c.  Syrup;  White 
Wine,  to  make  lOOO'C.c. 

40  Gm.  Iron  and  Ammonium  Citrate;  150  C.c.  Tincture 
of  Sweet  Orange  Peel ;  100  C.c.  Syrup ;  White  Wine,  to 
make  1000  C.c. 

100  C.c.  Fluid  Extract  of  Ipecac;  100  C.c.  Alcohol;  800 
C.c.  White  Wine. 


150  Gm.  Colchicum  Seed;  150  C.c.  Alcohol;  White  Wine, 

to  make  1000  C.c. 
100  Gm.  Powdered  Opium;   10  Gm.  Cassia  Cinnamon;  10 

Gm.  Cloves;  150  C.c.  Alcohol;  White  Wine,  to  make 

1000  C.c. 


Made  by  Percolation. 
Vinum  Colchici  Eudicis.    400  Gm.  Colchicum  Koot;  150  C.c.  Alcohol ;  White  Wine, 
to  make  1000  C.c. 
Ergotae.  150  Gm.  Ergot;   150  C.c.  Alcohol;  White  Wine,  to  make 

1000  C.c. 

VINUM  ALBUM.   U.  S.     White  Wine. 

An  alcoholic  liquid,  made  by  fermenting  the  juice  of  fresh  grapes, 
the  fruit  of  Vitis  vinifera  (nat.  ord.  Vitacece),  freed  from  seeds,  stems, 
and  skins. 

When  White  Wine  is  prescribed  without  further  Sjiecification,  it  is 
recommended  that  a  dry  White  Wine  of  domestic  production  (such  as 
California  Riesling,  Ohio  Catawba,  etc.)  be  employed. 

White  Wine  should  be  preserved  in  well-closed  casks,  filled  as  full  as  possible,  or 
in  well-stoppered  bottles,  in  a  cool  place.  It  should  contain  not  less  than  10  nor  more 
than  14  per  cent.,  by  weight  (equivalent  to  12.4  to  17.3  per  cent,  by  volume),  of  abso- 
lute alcohol. 


^ 


382  ALCOHOLIC  LIQUIDS. 

VINUM  ANTIMONII.   U.  S.     Wine  of  Antimony. 

Metric.  Old  form. 

Antimony  and  Potassium  Tartrate 4  Gm.  58^  grains. 

Boiling  Distilled  Water 65  C.c.  2  fl.  oz. 

Alcohol 150  C.c.  5  fl.  oz. 

White  Wine,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  the  Alcohol  with  800  C.c.  [old  form  25|  fl.  oz.]  of  White 
Wine.  Dissolve  the  Antimony  and  Potassium  Tartrate  in  the  Boiling 
Distilled  Water,  and  add  the  solution  to  the  mixture.  When  the 
liquid  is  cold,  filter  it  through  paper,  and  add  enough  White  Wine, 
through  the  filter,  to  make  the  product  measure  1000  C.c.  [old  form 
2  pinte]. 

VINUM   COLCHICI   RADICIS.  U.  S.     Wine  of  Colchicum  Root. 

Metric.  Old  form. 

Colchicum  Root,  in  No.  30  powder 400  Gm.  13  oz.  av.  154  gr. 

Alcohol 150  C.c.  5  fl.  oz. 

White  Wine,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  the  Alcohol  with  850  C.c.  [old  form  27J  fl.  oz.]  of  White 
Wine.  Moisten  the  powder  with  100  C.c.  [old  form  3|  fl.  oz.]  of 
the  menstruum,  pack  it  moderately  in  a  conical  glass  percolator,  and 
gradually  pour  upon  it,  first,  the  remainder  of  the  menstruum,  and 
afterwards  enough  White  Wine  to  make  the  product  measure  1000 
C.c.  [old  form  2  pints]. 

VINUM   COLCHICI   SEMINIS.  U.  S.     Wine  of  Colchicum  Seed. 

Metric.  Old  form. 

Colchicum  Seed,  in  No.  30  powder 150  Gm.  6  oz.  av. 

Alcohol 150  C.c.  5  fl.  oz. 

White  Wine,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  the  Alcohol  with  850  C.c.  [old  form  27^  fl.  oz.]  of  White 
Wine.  Macerate  the  powder  with  900  C.c.  [old  form  29  fl.  oz.]  of 
the  mixture  during  seven  days,  in  a  closed  vessel,  with  occasional  agi- 
tation. Then  filter  through  paper,  adding,  through  the  filter,  first,  the 
remainder  of  the  menstruum,  and  afterwards  enough  White  Wine  to 
make  the  product  measure  1000  C.c.  [old  form  2  pints]. 

VINUM    ERGOTS.    U.  S.     Wine  of  Ergot. 

Metric.  Old  form. 

Ergot,  recently  ground  and  in  No.  30  powder 150  Gm.  5  oz.  av. 

Alcohol 150  C.c.  6  fl.  oz. 

White  Wine,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  the  Alcohol  with  850  C.c.  [old  form  27J  fl.  oz.]  of  White 
Wine.  Moisten  the  powder  with  40  C.c.  [old  form  1|  fl.  oz.]  of 
the  mixture,  pack  it  moderately  in  a  conical  glass   percolator,  and 
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gradually  pour  upon  it,  fii\st,  the  remainder  of  the  menstruum,  and 
afterwards  enough  White  Wine  to  make  the  product  measure  1000 
C.c.  [old  form  2  pints]. 

VINUM    FERRI   AMARUM.   V.  S.     Bitter  Wine  of  Iron. 

Metric.  Old  form. 

Soluble  Iron  and  Quinine  Citrate 50  Gm.  730  grains. 

Tincture  of  Sweet  Orange  Peel 150  C.c.  5  fl.  oz. 

Syrup 300  C.c.  10  fl.  oz. 

White  Wine,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Dissolve  the  Soluble  Iron  and  Quinine  Citrate  in  500  C.c.  [old 
form  16  fl.  oz.]  of  White  Wine.  Add  to  this  the  Tincture  of  Sweet 
Orange  Peel  and  the  Syrup,  and,  lastly,  enough  White  Wine  to  make 
the  product  measure  1000  C.c.  [old  form  2  pints].  Set  the  mixture 
aside  for  several  days,  then  filter,  and  pass  enough  White  Wine  through 
the  filter  to  restore  the  original  volume. 

VINUM   FERRI   CITRATIS.  U.  S.     Wine  of  Ferric  Citrate. 

Metric.  Old  form. 

Iron  and  Ammonium  Citrate 40  Gm.  584  grains. 

Tincture  of  Sweet  Orange  Peel 150  C.c.  6  fl.  oz. 

Syrup 100  C.c.  S^  fl.  oz. 

White  Wine,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Dissolve  the  Iron  and  Ammonium  Citrate  in  700  C.c.  [old  form 
22J  fl.  oz.]  of  White  Wine.  Add  to  this  the  Tincture  of  Sweet 
Orange  Peel,  and  the  Syrup,  and,  lastly,  enough  White  Wine  to  make 
the  product  measure  1000  C.c.  [old  form  2  pints].  Set  the  mixture 
aside  for  several  days,  then  filter,  and  pass  enough  White  Wine 
through  the  filter  to  restore  the  original  volume. 

VINUM    IPECACUANHA.  U.S.     Wine  of  Ipecac. 

Metric.  Old  form. 

Fluid  Extract  of  Ipecac 100  C.c.  3J  fl.  oz. 

Alcohol 100  C.c.  S\  fl.  oz. 

White  Wine 800  C.c.  25J  fl.  oz. 

To  make      1000  C.c.  2  pints. 

Mix  them.     Set  the  mixture  aside  for  a  few  days,  then  filter. 

VINUM    OPII.   U.  S.     Wine  of  Opium. 

Metric,  Old  form. 

Powdered  Opium 100  Gm.  8  oz.  av.  148  gr. 

Cassia  Cinnamon,  in  No.  60  powder  ....        10  Gm.  146  grains. 

Cloves,  in  No.  30  powder 10  Gm.  146  grains. 

Alcohol 150  C.c.  5  fl.  oz. 

White  Wine,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Mix  the  Alcohol  with  850  C.c.  [old  form  27|  fl.  oz.]  of  White 
Wine.  To  the  mixed  powders  add  900  C.c.  [old  form  29  fl.  oz.] 
of  the  menstruum,  and  macerate  during  seven  days,  with  occasional 
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agitatiou.  Then  transfer  the  mixture  to  a  filter,  and,  when  the  liquid 
has  drained  off,  gradually  pass  through  the  filter,  first,  the  remainder 
of  the  menstruum,  and  afterwards  enough  White  Wine  to  make  the 
product  measure  1000  C.c.  [old  form  2  pints]. 

If  100  c.c.  of  Wine  of  Opium  be  assayed  by  the  process  given  under  Tinctura 
Opii,  it  should  yield  from  1.3  to  1.5  Gm.  of  cryfctallized  morphine. 

VINUM    RUBRUM.   U.S.     Red  Wine. 

An  alcoholic  liquid,  made  by  fermenting  the  juice  of  fresh,  colored 
grapes,  the  fruit  of  Vitis  vinifera  (nat.  ord.  Vitacese),  in  presence  of 
their  skins. 

When  Red  Wine  is  prescribed  without  further  specification,  it  is 
recommended  that  a  dry  Red  Wine  of  domestic  production  (such  as  a 
native  Claret,  Burgundy,  etc.)  be  employed. 

Red  Wine  should  be  preserved  in  well-closed  casks  filled  as  full  as 
possible,  or  in  well-stoppered  bottles,  in  a  cool  place. 

A  deep  red  liquid,  having  a  pleasant  odor  free  from  yeastiness,  and  a  fruity,  mod- 
erately astringent,  pleasant,  and  slightly  acidulous  taste,  without  excessive  sweetness 
or  acidity. 

The  specific  gravity,  at  15.6°  C.  (60°  F.),  should  not  be  less  than  0.989,  nor  more 
than  1.010. 

If  a  portion  of  Ked  Wine  be  evaporated,  the  residue,  when  dried  during  twelve 
hours  on  a  water-bath,  should  not  amount  to  less  than  1.6  per  cent.,  nor  more  than 
3.5  per  cent. 

To  neutralize  50  C.c.  of  Ked  Wine  should  require  not  less  than  3  nor  more  than 
5.2  C.c.  of  normal  potassium  hydrate  V.S.  (limit  of  free  acid),  eosin  or  fluorescein 
being  used  as  indicator. 

If  10  C.c.  of  Ked  Wine  be  diluted  with  an  equal  volume  of  water,  and  treated 
with  5  drops  of  ferric  chloride  T.S.,  the  liquid  should  acquire  a  brownish-green  color 
(due  to  tannic  acid). 

With  lead  acetate  T.S.,  Red  Wine  forms  a  heavy  precipitate  which  may  vary  in 
color  from  bluish-green  to  green. 

If  2  C.c.  of  Ked  Wine  be  mixed,  in  a  test-tube,  with  2  drops  of  chloroform  and  4 
C.c.  of  normal  potassium  hydrate  V.S.,  and  the  mixture  carefully  heated,  the  disagree- 
able odor  of  isonitril  should  not  become  perceptible  (absence  of  r«7'io?<s  aniline  colors). 

If  50  C.c.  of  Ked  Wine  be  treated  with  a  slight  excess  of  ammonia  water,  the 
liquid  should  acquire  a  green  or  brownish-green  color ;  if  it  be  then  well  shaken  with 
25  C.c.  of  ether,  the  greater  portion  of  the  ethereal  layer  removed,  and  evaporated  in 
a  porcelain  capsule  with  an  excess  of  acetic  acid  and  a  few  fibres  of  uncolored  silk, 
the  latter  should  not  acquire  a  crimson  or  violet  color  (absence  of  fuchsine). 

If  25  C.c.  of  Ked  Wine,  heated  to  about  45°  C.  (113°  F.),  be  well  agitated  with 
25  Gm.  of  manganese  dioxide,  the  liquid  filtered  off  and  acidulated  with  hydrochloric 
acid,  it  should  not  acquire  a  red  color  (absence  of  sulpho-fuchsine) . 

Tested  by  the  following  method.  Red  Wine  should  be  found  to  contain  not  less 
than  10  nor  more  than  14  percent.,  by  weight  (equivalent  to  12.4  to  17.3  per  cent,  by 
volume),  of  absolute  alcohol. 

Extracta  Fluida.     Fluid  Extracts. 

Fluid  extracts  are  liquid  alcoholic  preparations  of  uniform  and  defi- 
nite strength,  made  by  percolating  drugs  with  menstrua,  and  concen- 
trating a  portion  of  the  percolate  so  that  in  each  case  a  cubic  centimetre 
represents  the  medicinal  virtues  of  one  gramme  of  the  drug  :  they  are 
mostly  concentrated  tinctures.  Fluid  extracts  were  official  for  the  first 
time  in  1 850,  and  the  list  was  then  made  up  of  seven  concentrated  prepa- 
rations, although  but  one  of  these  could  be  called  a  fluid  extract  within 
the  present  meaning  of  the  term :  of  the  seven,  two  were  oleoresins, 
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four  were  concentrated  syrups,  and  but  one  was  a  concentrated  tincture. 
Since  1850  the  use  of  fluid  extracts  has  increased  feo  an  enormous  extent : 
the  Pharmacoposia  of  1890  contains  formulas  for  eighty-eight,  the  number 
being  greater  than  that  of  any  other  class  of  preparations  in  the  work. 
Fluid  extracts  may  be  justly  called  "American  preparations,"  and  the 
advance  made  in  pharmacy  in  this  country  within  the  last  quarter  of  a 
century  is  largely  due  to  the  stimulus  given  by  the  studies  in  percolation 
and  the  demand  for  these  useful  liquids.  The  striking  advantages  pos- 
sessed by  fluid  extracts  are — 1.  Permanence.  2.  Concentration.  3.  The 
uniform  relation  existing  between  the  fluid  extract  and  the  drug. 

Permanence  is  secured  by  the  adoption  of  alcoholic  menstrua :  formerly, 
sugar  and  glycerin  were  relied  upon  as  preservatives,  but  continued 
experience  has  developed  the  value  of  alcohol,  so  that  at  present  it  is 
exclusively  used  as  the  antiseptic. 

Concentration  enables  the  physician  to  decrease  the  bulk  of  the  dose, 
diminishing  the  volume  of  the  preparation  so  that  portability  is  secured. 
It  also  aids  greatly  in  securing  permanence. 

The  uniform  relation  existing  between  the  fluid  extract  and  the  drug  is 
of  great  assistance  to  the  physician  in  fixing  the  dose,  because,  as  one 
cubic  centimetre  is  represented  by  one  gramme,  the  dose  of  the  fluid  ex- 
tract must  be  practically  the  same  as  that  of  the  drug.  It  has  also  ob- 
vious advantages  in  arranging  the  formulas  and  working  from  them. 
The  present  strength  of  fluid  extracts  renders  them  five  per  cent,  weaker 
than  the  fluid  extracts  of  U.  S.  P.  1870  :  this  is  practically  of  no  sig- 
nificance, so  long  as  the  drugs  themselves  are  not  brought  to  a  standard 
to  limit  the  amount  of  moisture  or  active  principles  present ;  for  there 
would  be  more  variation  than  five  per  cent,  between  diflerent  lots  of  the 
same  drug,  in  these  particulars :  indeed,  the  proposition  to  make  fluid 
extracts  just  half  their  present  strength  has  met  with  favor  from  many 
able  pharmacists,  the  principal  arguments  being  that  more  thorough 
exhaustion  can  be  secured  by  the  ordinary  operator  upon  the  small  scale, 
and  that  the  fluid  extracts  can  be  made  to  represent  the  drug  more  accu- 
rately and  honestly  when  one  hundred  parts  by  measure  are  made  from 
fifty  parts  by  weight  of  drug  than  when  one  hundred  parts  by  measure 
are  made  from  one  hundred  parts  by  weight  of  drug.  The  standard  of 
strength  of  the  official  fluid  extracts  is  based  upon  the  theory  that  from 
a  given  weight  of  drug  an  amount  of  fluid  extract  shall  be  made  equal 
in  measure  to  the  bulk  of  the  same  weight  of  distilled  water ;  in  other 
words,  the  relation  is  that  of  gramme  to  cubic  centimetre. 

Preparation. — Fluid  extracts  are  made  in  several  ways.  The  manu- 
facturer generally  adopts  a  different  process  from  that  directed  by  the 
Pharmacopoeia,  because  upon  the  large  scale  some  practical  modifica- 
tions are  necessary ;  the  finished  preparation  is,  however,  generally 
brought  to  the  official  standard.  The  processes  at  present  in  use  may 
be  classified  as  follows  :  1.  Percolation  with  partial  evaporation  (offi- 
cial). 2.  Percolation  with  incomplete  exhaustion.  3.  Repercolation. 
4.  Vacuum  maceration  with  percolation. 

1.  Percolation  with  Partial  Evaporation. — This  process  can  be 
best  described  by  selecting  from  the  official  formulas  one  which  will 
serve  as  an  example. 

25 
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Typical  Formula  for  an  Official  Fluid  Extract. 

1000  Gm.  of  the  powdered  drug  is  moistened  with  a  certain  quantify  of 
menstruum,  'packed  in  a  suitable  -percolator,  and  enough  menstruum  added 
to  saturate  the  powder  and  leave  a  stratum  above  it ;  the  lower  orifice  of 
the  percolator  is  closed  when  the  liquid  begins  to  drop,  and  the  percolator 
is  closely  covered  to  prevent  evaporation  and  permit  maceration  for  a  speci- 
fied time  ;  additional  menstruum  is  poured  on  and  percolation  continued 
until  the  drug  is  exhausted.  Usually  about  eight  hundred  C.c.  of  the  first 
portion  of  the  percolate  is  reserved,  and  the  remainder  evaporated  at  a 
temperature  not  exceeding  50°  C.  (122°  F.)  to  a  soft  extract;  this  is  to  be 
dissolved  in  the  reserved  portion,  and.  enough  menstruum  added  to  make 
the  fluid  extract  measure  1000°  C.c.  The  precipitation  experienced  here- 
tofore when  the  evaporated  weak  percolate  was  added  to  the  reserved 
portion  is  considerably  diminished  by  causing  the  former  to  be  evapo- 
rated to  a  soft  extract.  This  precipitation,  formerly  noticed  more  par- 
ticularly in  alcoholic  fluid  extracts,  was  due  to  the  volatility  of  the 
alcohol  in  the  weak  percolates,  which,  when  evaporated,  left  the  resi- 
due to  a  great  extent  aqueous ;  when  this  residue  was  added  to  the 
strongly  alcoholic  reserved  portion,  a  precipitation  of  resinous  and  fre- 
quently of  active  matter  took  place,  which  necessitated  the  storing  of  the 
fluid  extract  until  precipitation  ceased,  and  subsequent  filtration.  This 
is  almost  altogether  avoided  by  evaporating  to  a  soft  extract,  and  the 
loss  of  activity  through  precipitation  thus  greatly  diminished. 

The  argument  is  frequently  advanced  that  the  application  of  heat  is  det- 
rimental to  solutions  of  organic  principles,  that  it  dissociates  some,  and 
always  proves  injurious  to  the  desirable  constituents,  and  that  no  heat 
whatever  should  be  used  in  making  fluid  extracts:  these  views  are  un- 
doubtedly correct,  when  considered  in  connection  with  a  few  special  cases, 
but  do  not  apply  with  any  practical  force  to  the  moderate  use  of  heat 
recommended  by  the  official  processes  upon  that  portion  of  the  perco- 
late which  represents  the  least  active  and  least  desirable  constituents  of 
the  drug ;  for  from  seven-tenths  to  nine-tenths  of  the  whole  amount  of 
percolate  (frequently  representing  ninety-five  per  cent,  of  the  activity  of 
the  drug)  is  reserved  and  is  not  subjected  to  heat  at  all. 

2.  Percolation  ■with  Incomplete  Exhaustion. — This  process  con- 
sists in  percolating  a  given  weight  of  a  drug  with  the  proper  menstruum 
in  the  usual  manner,  and  stopping  the  percolation  when  an  amount  of 
percolate  has  been  received  which  is  equal  to  about  three-fourths  of  the 
weight  of  the  drug.  To  illustrate:  1000  grammes,  or  16  ounces,  of 
drug  is  percolated  with  the  menstruum  until  750  C.c,  or  12  fluidounces, 
of  percolate  has  been  received ;  this  is  the  complete  process,  and  the 
residue  containing  absorbed  menstruum  is  sacrificed.  This  method  has 
the  merit  of  saving  time  and  labor,  and  avoiding  evaporation  with  the 
necessary  contact  of  heat.  It  is  based  on  the  assumption  that  when 
percolation  is  properly  conducted  the  first  seventy-five  per  cent,  of 
percolate  received  contains  at  least  seventy-five  per  cent,  of  the  soluble 
and  desirable  principles  of  the  drug,  and  that  the  wastage  of  alcohol 
comes  chiefly  from  the  effort  to  obtain  the  last  twenty-five  per  cent,  or 
less  of  soluble  principles.     In  addition,  this  smaller  amount  of  extrac- 
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tive  matter  in  the  weak  percolate  is  said  to  be  lessened  in  activity  by 
the  effects  of  tiie  heat  during  the  evaporation  to  recover  the  alcohol 
from  it :  hence  the  argument  that  in  carefully-conducted  operations  the 
active  matter  left  after  receiving  the  percolate  representing  seventy-five 
per  cent,  of  the  drug,  does  not  represent  twenty-five  per  cent,  of  activity, 
but  oftentimes  less  than  ten  per  cent.  The  principal  disadvantage  of 
this  method  is  that  the  strength  of  the  finished  fluid  extract  depends 
entirely  upon  the  skill  and  care  of  the  operator.  If  careful,  in  one 
operation  he  may  obtain  seventy-five  per  cent,  of  the  active  principles 
in  the  first  seventy-five  per  cent,  of  percolate ;  in  another  case,  cir- 
cumstances may  prevent  his  obtaining  more  than  fifty  per  cent,  of  the 
active  principles  in  the  first  seventy-five  per  cent,  of  percolate.  By  this 
method  of  making  fluid  extracts  he  cannot  invariably  secure  uniformity, 
whilst  in  making  fluid  extracts  by  the  official  process  a  valuable  check 
always  exists, — i.e.,  that  percolation  proceeds  until  exhaustion  is  reached, 
the  weak  percolate  is  evaporated  at  a  limited  temperature,  and  the  soft 
extract  is  incorporated  with  the  reserved  portion,  so  that  imperfect  perco- 
lation happening  in  the  first  part  of  the  process  is  compensated  for  in 
the  latter  part,  the  only  difference  being  that  the  M^eak  percolate  in  this 
case  contains  a  larger  proportion  of  activity  than  if  the  operation  had 
been  thoroughly  conducted  from  the  first. 

3.  Repercolation. — This  process,  already  treated  of  under  the  head 
of  percolation  (sec  page  280),  is  an  improvement  upon  the  method  just 
noticed,  because  the  drug  is  percolated  to  exhaustion,  and  evaporation 
obviated  by  storing  away  the  weak  percolate  until  the  next  operation 
upon  the  same  drug,  when  it  is  used  in  the  place  of  fresh  menstruum. 
This  process  may  be  best  explained  by  selecting  a  typical  fluid  extract 
and  noting  the  details. 

Fluid  Extract  of  Cinchona  hy  Bepercolation  (Squibb). — Take  of 
Yellow  Cinchona,  in  powder  No.  50,  32  parts ;  Stronger  Alcohol, 
sp.  gr.  .819,  2  parts;  Glycerin,  sp.  gr.  1.250,  1  part;  Water,  2  parts, 
or  a  sufficient  quantity  of  menstruum. 

Weigh  the  Stronger  Alcohol,  Glycerin,  and  Water  in  succession,  in 
any  convenient  quantity  at  a  time,  into  a  tared  bottle,  and  mix  theni 
thoroughly  for  a  menstruum. 

Moisten  8  parts  of  the  Cinchona  with  8  parts  of  the  menstruum,  by 
thoroughly  mixing  them,  and  allow  the  mixture  to  stand  8  hours  in  a 
closely-covered  vessel.  Then  pass  the  moist  powder  through  a  No.  8 
sieve,  and  pack  it  firmly  in  a  percolator.  Pour  menstruum  on  top  until 
the  mass  is  filled  with  liquid  and  a  stratum  remains  on  top  unabsorbed ; 
cover  the  percolator  closely,  and  macerate  for  48  hours.  Then  arrange 
the  percolator  for  an  automatic  supply  of  menstruum,  and  start  the 
percolation  at  such  a  rate  as  to  give  1  part  of  percolate  in  about  4  hours. 
Reserve  the  first  6  parts  of  percolate,  and  continue  the  percolation  until 
the  Cinchona  is  exhausted,  separating  the  percolate  received  after  the 
reserved  portion  into  fractions  of  about  8  parts  each. 

Moisten  a  second  portion  of  8  parts  of  the  Cinchona  with  8  parts  of 
the  weak  percolate, — the  first  portion  that  was  obtained  next  after  the 
reserved  percolate, — and  allow  the  moist  powder  to  stand  for  8  hours  in 
a  vessel  closely  covered.     Then  pack  it  moderately  in  a  percolator,  and 
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supply  the  percolator  automatically  with  the  remaining  fractions  of  the 
weak  percolate  in  the  order  in  which  they  were  received,  and  finally 
with  fresh  menstruum,  until  the  Cinchona  is  exhausted.  Percolate  in 
the  same  manner  and  at  the  same  rate  as  with  the  first  portion  of  Cin- 
chona, and,  reserving  8  parts  of  the  first  percolate,  separate  the  weaker 
percolate  into  fractions  of  about  8  parts  each. 

Percolate  the  third  and  fourth  portions  of  8  parts  each  of  the  Cinchona 
in  the  same  way  as  the  second  portion. 

Finally,  mix  the  four  reserved  percolates  together  to  make  30  parts 
of  finished  fluid  extract ;  and,  having  corked,  labelled,  and  numbered 
the  bottles  containing  the  fractions  of  weak  percolate,  set  them  away 
until  the  process  for  Cinchona  is  to  be  resumed. 

When  this  fluid  extract  is  to  be  again  made,  repeat  the  process  as  with 
the  second  portion,  and  reserve  8  parts  of  the  first  percolate  as  finished 
fluid  extract  from  each  8  parts  of  Cinchona  from  that  time  forward  so 
long  as  the  fractions  of  weak  percolate  are  carried  forward  with  which 
to  commence  each  operation. 

Continuous  Percolation. — Robert  W.  Beck  has  devised  a  modifi- 
cation of  Dr.  Squibb's  method  of  repercolation  with  a  view  of  render- 
ing the  process  more  suitable  for  the  smaller  operations  carried  on  by 
retail  pharmacists.     The  storing  away  of  the  last  weak  percolates,  and 

Fia.  344. 


particularly  the  necessity  for  collecting  tlie  fractions  of  percolates,  have 
operated  to  prevent  repercolation  from  being  used  in  small  operations 
to  the  extent  that  it  would  be  otherwise.  Mr.  Beck  has  sought  to 
remove  some  of  these  disadvantages,  and  the  illustration  shown  in  Fig. 
344  soi'ves  to  render  the  explanations  which  follow  more  easily  under- 
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stood.  His  process  and  apparatus  effect  a  saving  in  time  and  attention, 
and  the  difficulty  of  keeping  the  percolators  containing  the  drugs  sup- 
plied with  the  proper  menstruum  at  the  time  when  the  portion  pre- 
viously added  has  just  disapi)eared,  has  been  overcome;  the  watchful- 
ness necessary  to  see  that  each  receiving  vessel  does  not  overflow,  or 
get  more  than  its  due  proportion  of  the  weaker  extract  or  menstruum, 
is  reduced  to  a  minimum,  and  the  constant  changing  of  receiving- 
bottles  is  no  longer  required.  The  continuous  method  is  based  on  the 
principle  of  connecting  the  receiving- bottles  containing  the  weaker  per- 
colates or  menstruum,  and  after  this  to  join  the  series  to  the  percolator 
containing  the  drug  by  a  syphon-tube  so  that  the  menstrua  will  flow 
slowly  and  regularly,  and  that  each  portion  will  be  delivered  on  the 
upper  surface  of  the  drug  in  its  proper  order. 

The  percolate  is  carried  from  one  receiving-bottle,  when  full,  to  the 
next  one  by  tubes  inserted  in  the  corks  from  the  neck  of  one  bottle  to 
the  neck  of  the  other.  Very  little  diffusion  occurs,  owing  to  the  fact 
that  the  heavier  liquids  are  drawn  off  first,  and  in  each  case  a  lighter 
liquid  is  deposited  slowly  (by  drops)  upon  a  denser  one ;  as  the  same 
principle  is  employed  in  receiving  the  percolates,  the  bottle  nearest  the 
percolator  is  filled  with  very  dense  percolate,  and  when  the  bottle  is  as 
full  as  desired,  the  tube  connecting  with  the  next  bottle  draws  off  the 
light  liquid  as  it  is  deposited  on  top,  and  practically  no  intermixture 
occurs.  Of  course,  the  same  action  takes  place  in  the  remaining  bottles 
of  the  series.  If  desired,  the  reserve  or  strongest  percolate  or  finished 
fluid  extract  contained  in  the  first  bottles  of  the  series  can  be  removed, 
their  place  being  supplied  by  empty  bottles,  so  that  even  the  slight  risk 
of  diffusion  would  apply  only  to  weak  percolates.  In  Fig.  344  the 
percolator  is  connected  with  No.  1  bottle  by  a  rubber  tube  having  a 
pinch-cock  to  regulate  the  flow;  the  remaining  bottles  are  all  connected 
in  proper  order  by  means  of  glass  tubes  and  rubber  tubing,  as  shown, 
the  ends  of  the  glass  tubes  being  adjusted  so  as  to  be  on  the  same  level. 
When  No.  1  bottle  is  full  of  dense  percolate  No.  2  bottle  begins  to  fill 
with  weaker  percolate,  then  No.  3  with  still  weaker  percolate,  and  so 
on.  From  the  top  of  the  last  bottle  on  the  upper  shelf  (No.  8)  a 
piece  of  rubber  tubing  is  connected  with  a  glass  tube  having  an  inside 
diameter  of  ^  inch,  which  passes  through  the  cover  of  the  percolator, 
the  lower  end  about  ^  inch  above  the  surface  of  the  drug.  This 
device  makes  an  automatic  supply  of  menstruum,  the  latter  ceasing 
to  flow  when  the  liquid  rises  in  the  percolator  above  the  end  of  the 
supply-tube. 

5.  Vacuum  Maceration  followed  by  Percolation. — This  method 
of  making  fluid  extracts  was  proposed  in  1869  by  S.  P.  Duffield,  His 
original  process  was  to  introduce  the  drug,  ground  to  the  requisite  fine- 
ness, into  a  strong  cylinder  connected  with  an  air-pump.  The  air  was 
exhausted  by  the  pump,  and  through  a  syphon-tube  the  requisite 
amount  of  menstruum  was  sucked  into  the  vacuum-chamber.  The  air 
enclosed  in  the  interstices  and  pores  of  the  drug  was  thus  expelle<l,  and, 
the  menstruum  being  brought  immediately  in  contact  with  the  soluble 
constituents,  maceration  was  facilitated.  The  same  process  was  suggested 
by  Needles  many  years  ago.    Fig.  346  is  an  illustration  of  his  original 
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Fig.  346. 


"S^ 


Needles's  vacuum  percolator. 


apparatus,  the  vessel  upon  the  right  hand  being  the  percolator  and  re- 
ceiver, the  pump  for  exhausting  the 

receiver  being  connected  by  a  short 

tube  carrying  a  stop-cock.     The  most 

effective    apparatus    known    to    the 

author  for  using  this  principle  upon 

the  large   scale   is   that   devised    by 

Wm.  M.  Thomson,  of  Philadelphia, 

and     illustrated     in    the    American 

Journal  of  Pharmacy,  page  237, 1882. 

The  percolators  are  egg-shaped,  and 

made  of  tinned  copper ;  they  are  ca- 
pable of  being  tightly  covered,  and 

communicate    with    a   very    efficient 

double-acting  air-pump  by  means  of 

stop-cocks  above  and  below,  and  iron 

and  stout  rubber  tubing.    The  moist- 
ened powder  is  packed  tightly  in  the 

percolator,  and  the  cover  securely 
bolted  on.  The  stop-cock  in  the 
cover,  communicating  with  the  air- 
pump,  is  opened,  and  a  partial  vacu- 
um created  in  the  space  above  the  moistened  drug ;  it  is  then  closed, 
and  another  stop-cock  in  the  cover  opened,  which  communicates  by  a 
tube  with  the  reservoir  containing  the  menstruum.  The  menstruum 
quickly  penetrates  the  powder,  taking  the  place  of  the  interstitial  air, 
and  when  the  powder  is  saturated  it  is  permitted  to  macerate  in  vacuo 
a  sufficient  length  of  time.  To  start  percolation,  a  receiver  is  con- 
nected with  the  beak  of  the  percolator,  and  the  air  exhausted  from  it. 
When  the  flow  slackens,  air  may  be  forced  by  the  pump  into  the  space 
above  the  powder,  and  the  receiver  again  exhausted  below.  In  this 
way  entire  control  of  these  powerful  physical  forces  may  be  secured. 
The  advantages  are  apparent  in  preventing  the  loss  of  alcohol  and  pro- 
tecting from  chemical  change  caused  by  exposure  to  the  air.  It  is  quite 
possiWe  to  make  an  official  fluid  extract  without  recourse  to  the  sub- 
sequent evaporation  of  weak  percolate. 

Preservation  of  Fluid  Extracts. — Very  little  trouble  is  experienced 
in  keeping  fluid  extracts  which  have  been  properly  made.  They  should 
be  placed  in  glass  vessels  and  stored  in  rooms  of  uniform  tempera- 
ture :  precipitation  to  a  greater  or  less  extent  will  certainly  take  place. 
This  is  often  especially  noticeable  in  fluid  extracts  made  during  warm 
weather,  and  is  due  to  the  greater  solvent  action  of  the  menstruum  at 
higher  temperatures.  Precipitation  is  also  caused  by  the  variation  in 
the  strength  of  different  portions  of  the  menstruum  in  an  alcoiiolic  fluid 
extract :  the  first  part  of  the  percolate  which  is  received  contains  the 
disi)laced  water  which  was  present  as  moisture  in  the  powder,  and  the 
mixture  of  this  with  the  strong  alcoholic  percolate  which  follows  causes 
in  time  precipitation.  The  character  of  the  ])recipitates  should  be  ascer- 
tained :  if  active,  they  should  be  incorporated  by  shaking  with  the  fluid 
extract ;  if  inert,  they  should  bo  filtered  (nit. 
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Official  Fluid  Extracts  arranged  in  Classes  according  to  the  Alcoholic  Strength 
of  their  Menstruums,  with  Manipulative  Notes. 


"!  c 

0 

Namb. 

u2 

m 

.2  ** 

Menstruum. 

0  0 

Process  and  BemarkB. 

Si 
3  2 

i° 

12;° 

;z; 

Class  I. 

Alcohol. 

Extractum  Aromaticum 

350 

< 

850 

From  Aromatic  Powder. 

Fluidum. 

Buchu. 

400 

' 

850 

Calami. 

350 

' 

900 

Percolate   with    the    menstruum 

Cannabis  Indicae. 

300 

' 

900 

directed  until  the  drug  is  ex- 

Capsici. 

500 

< 

900 

hausted,  reserving  the  number 

Cimicifugse. 

250 

< 

900 

of  C.c.  set  opposite  each  fluid 

Cubebas. 

200 

< 

900 

extract  in  the  proper  column ; 

Cusso. 

400 

( 

900 

evaporate  or  distil  the  rest  of 

Gelsemii. 

300 

< 

900 

the  percolate  at  a  temperature 

Grindelite. 

300 

( 

850 

not  above  122°  F.  to  a  soft  ex- 

Iridis. 

400 

< 

900 

tract.     Dissolve  this  in  the  re- 

Lupulini. 

200 

( 

700 

served  portion,  and  add  sufiB- 

Mezerei. 

400 

< 

900 

cient  Alcohol  to  make  the  whole 

Sabinse. 

250 

< 

900 

measure  1000  C.c. 

Veratri  Viridia. 

300 

< 

900 

Xanthoxyli. 

250 

< 

900 

Zingiberis. 

250 

< 

900 

- 

Class  3. 

AIco 
Wal 

hoi,  4. 
er,  X. 

Belladonnae  Radicis. 

350 

« 

" 

900 

Eriodictyi. 

400 

« 

" 

900 

Podophylli. 

300 

« 

« 

850 

Rhei. 

400 

« 

« 

750 

Serpen  tariaB. 

300 

« 

« 

900 

Mix  the  Alcohol  and  Water,  and 
exhaust    the    drug    with    the 

Class  3. 

Alco 

hoi,  3. 

menstruum ;  reserve  the  num- 

Wal 

er,  I. 

ber  of  C.c.  directed,  and  distil 

Aconiti. 

400 

" 

" 

900 

or  evaporate  the  remainder  to 

Arnicre  Radicis. 

400 

« 

<( 

900 

a  soft  extract ;  add  this  to  the 

Calumbae. 

300 

« 

« 

700 

reserved  portion  and  sufficient 

Eucalypti. 

400 

« 

« 

900 

menstruum  to  make  the  whole 

Guaranae. 

200 

« 

« 

800 

measure  1000  C.c. 

Ipecacuanhas. 

350 

i< 

« 

900 

LeptandrsB. 

400 

« 

« 

800 

Matico. 

300 

i( 

« 

850 

Nucis  Vomicae. 

1000 

Sanguinarias. 

300 

" 

« 

850 

ScillEB. 

200 

« 

« 

760 

Senegae. 

450 

« 

« 

850 

With  5  p.c.  Ammonia  Water  to 
menstruum,  to  dissolve  Pectin. 

Stramonii  Seminis. 

200 

(( 

" 

900 

Valerianae. 

300 

« 

« 

850 

Viburni  Opuli. 

300 

« 

« 

850 

Viburni  Prunifolii. 

300 

" 

« 

850 

Having  moistened  the  powder, 
exhaust  with    the  menstruum, 

Class  4. 

AIco 

tiol,  a. 

reserve  the  number  of  C.c.  di- 

Wat 

er,  I. 

rected,  and  distil  or  evaporate 

Aurantii  Amari. 

350 

" 

" 

800 

the  remainder  to  a  soft  extract ; 

Chi  rata. 

350 

It 

" 

850 

add  this  to  the   reserved  por- 

Colchici Radicis. 

350 

« 

« 

850 

tion  and  sufficient  menstruum 

Colchiei  Seminis. 

300 

" 

« 

850 

to    make    the   whole   measure 

Digitalis. 

400 

" 

« 

860 

1000  C.c. 

Hyoscyami. 

400 

i< 

« 

900 

Menispermi. 

400 

« 

« 

900 

Phytolaccae. 

400 

« 

« 

800 
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Official  Fluid  Extracts. — {Continiced.) 


Name. 

Menstruum. 

r 

Process  and  Bemarks. 

Class  5. 

Diluted  Alcohol. 

Extractum    Asclepiadis 
Fluidum. 

400 

«             « 

900 

ChimaphilaB. 
Cocae. 

400 
450 

<4                    « 

700 
800 

Conii. 

300 

«                    « 

900 

With  2  p.c.  Acetic  Acid  added 
to  the  menstruum  to  fix  alka- 
loids. 

ConvallariaB. 

400 

<<                    « 

800 

Cypripedii. 
Dulcamarae. 

350 
400 

«                    « 

850 
800 

Ergotae. 

300 

«                    « 

850 

With  2  p.c.  Acetic  Acid  added 
to  the  menstruum  to  fix  alka- 
loids. 

Eupatorii. 
Gentianae. 

400 
350 

«                    « 

«                    « 

800 
800 

Lappae. 
Lobeliae. 

400 
350 

«                    « 
<<                    i< 

800 
850 

Pilocarpi. 

Rhamnl  Purshianae. 

350 
400 

«                    « 
«                    <( 

850 
800 

Rumicis. 

350 

<(                    « 

800 

Exhaust  the  drug  with  the  men- 

Scoparii. 

350 

«                    « 

850 

struum,  and,  having  reserved 

Scutellariae. 

350 

«                    (( 

800 

the  number  of  C.c.  directed,  dis- 

Sennae. 

400 

((                    « 

800 

til  or  evaporate  the  remainder 

Spigeliae. 
Stillingiaa . 

300 
300 

«                    « 
((                    « 

850 
850 

of  the  percolate  to  a  soft  ex- 
tract; dissolve  this  in  the  re- 

Tarazaci. 

300 

«                    « 

850 

served  portion,  and  add  enough 
menstruum  to  make  the  whole 
measure  1000  C.c. 

Class  6. 

Alcohol,  50. 
Water,  80. 

Prangulae. 

350 

«              <( 

800 

Class  7. 

Alcohol,  I. 
Water,  2. 

Quassias. 
Sarsaparillae. 

400 
400 

«             <( 
«              « 

900 
800 

Class  8. 

Alcohol,  30. 
Water,  65. 

Glycyrrhizae. 

350 

<<             « 

750 

With  5  p.c.  Ammonia  Water  to 
hold  in  solution  the  Glycyr- 
rhizin. 

Class  9. 

Containing    Gly- 
cerin. 

Cinohonae. 

350 

/  Glycerin,      20  \ 
'  Alcohol,        80/ 

750 

Finish  percolation  with  Diluted 
Alcohol. 

Gossypii  Radiois. 

500 

1  Glycerin,     25  1 
1  Alcohol,       75  j 

700 

Finish  percolation  with  Alcohol. 

Pareirae. 

400 

r  Glycerin,      10) 
{  Alcohol,       72  }■ 
(Water,          18  j 

850 

Finish  percolation  with  Alcohol, 
4;  Water,  1. 

Apocyni. 

400 

("Glycerin,      10) 
{  Alcohol,        65  V 
[  Water,          25  j 

900 

Finish  percolation  with  Alcohol, 

65 ;  Water,  35. 
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Official  Fluid  Extracts. — {Continued.) 


Namk. 

'1 

Msnstruum. 

S5 

Procesa  and  Remarks. 

Class  9  (continued). 

Containing  Gly- 
cerin. 

f  Glycerin,      10") 

Extractum          Aspido- 

400 

\  Alcohol,       60  I 

800 

spermatis. 

(  Water,          30  j 

Hydrastis. 

300 

r  Glycerin,      10) 
\  Alcohol,        60  I 
(  Water,          30  J 
(Glycerin,      10) 

850 

Finish  percolation  with  Alcohol, 
2 ;  Water,  1. 

Rubi. 

350 

\  Alcohol,        60  [ 
[  Water,          30  j 

700 

Geranii. 

350 

/  Glycerin,      10  ) 
1  Dil.  Alcohol,    1 

700 

Krameriae. 

400 

/Glycerin,      10) 
\  Dil.  Alcohol,    / 

700 

Finish  percolation  with  Diluted 

Rhois  Glabrae. 

350 

1  Glycerin,      10 
1  Dil.  Alcohol, 

800 

Alcohol. 

Rosae. 

400 

1  Glycerin,      10  \ 
\  Dil.  Alcohol,    1 

750 

Hamamelidis. 

350 

(Glycerin,      10) 
\  Alcohol,       50  [ 
[  Water,          80  J 

850 

Finish  percolation  with  Alcohol, 

5 ;  Water,  8. 

Sarsaparillae  Composi- 

400 

(Glycerin,      10) 
\  Alcohol,       30  \ 

800 

Finish  percolation  with  Alcohol, 
1;  Water,  2. 

tum. 

[  Water,          60  j 

UvaB  Ursi. 

400 

(Glycerin,      30) 
^  Alcohol,       20  } 
[  Water,          50  j 
(^Glycerin,      10) 

900 

Finish  percolation  with  Alcohol, 
2 ;  Water,  6. 

Macerate  with    a   mixture   of  1 

Pruni  Virginianae. 

300 

^  Alcohol,       86  V 
(  Water,          35  J 

800 

volume  of  Glycerin  and  2  vol- 
umes of  Water.  Finish  the 
percolation  with  a  mixture  of 
17  volumes  of  Alcohol  and  3 
volumes  of  Water.  Evaporate 
the  weak  percolate  to  a  soft 
extract;  dissolve  this  in  the 
reserved  portion,  and  add 
enough  menstruum  to  majte 
the  whole  measure  1000  C.c. 

Class  10. 

Boiling  Water. 

Tritici. 

u                  « 

Percolate  the  Triticum  with  Boil- 
ing Water  until  exhausted, 
evaporate  to  760  C.c,  add  250 
C.c.  Alcohol,  filter,  and  add 
enough  of  a  mixture  of  1  vol- 
ume of  Alcohol  with  3  volumes 
of  Water  to  make  the  whole 
measure  1000  C.c. 

Castaneae. 

«               « 

Macerate  the  Castanea  with  Boil- 
ing Water,  express,  percolate 
residue  to  exhaustion ;  mix 
liquids,  evaporate,  when  cool 
add  Alcohol,  decant,  filter  re- 
mainder, evaporate  united 
liquids  to  700  C.c;  add  100 
C.c.  Glycerin  and  200  Co.  Al- 
cohol. 
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PEACTICAL   PEOCESSES   FOE   FLUID   EXTEACTS. 

EXTRACTUM   ACONITI    FLUIDUM.   U.  S.     Fluid  Extract  of  Aconite. 

Metric.  Old  form. 

Aconite,  in  No.  60  powder looo  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make looo  C.c.  3  pints. 

Mix  750  C.c.  [old  form  36  fl.  oz.]  of  Alcohol  with  250  C.c.  [old 
form  12  11.  oz.]  of  Water,  and,  having  moistened  the  powder  with  400 
C.c.  [old  form  19  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  droj)  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding  menstruum,  using  the  same  proportions  of 
Alcohol  and  A¥ater  as  before,  until  the  Aconite  is  exhausted.  Re- 
serve the  first  900  C.c.  [old  form  43  fl.  oz.]  of  the  percolate,  and 
evaporate  the  remainder,  in  a  porcelain  capsule,  at  a  temperature  not 
exceeding  50°  C.  (122°  F.),  to  a  soft  extract;  dissolve  this  in  the 
reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid 
Extract  measure  1000  C.c.  [old  form  3  pints]. 


EXTRACTUM   APOCYNI    FLUIDUM.   U.  S.     Fluid  Extract  of  Apocynum. 

Metric.  Old  form. 

Apocynum,  in  No.  60  powder looo  Gm.  50  oz.  av. 

Glycerin loo  C.c.  4  fl.  oz.  384  minims. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make looo  C.c.  3  pints. 

Mix  the  Glycerin  with  650  C.c.  [old  form  31  fl.  oz.]  of  Alcohol 
and  250  C.c.  [old  form  12  fl.  oz.]  of  Water,  and,  having  moistened 
the  powder  with  400  C.c.  [old  form  19  fl.  oz.]  of  the  mixture,  pack 
it  firmly  in  a  cylindrical  percolator ;  then  add  enough  menstruum  to 
saturate  the  poAvder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed,  gradually  adding,  first,  the  remainder 
of  the  menstruum,  and  afterwards  a  mixture  of  Alcohol  and  Water, 
made  in  the  proportion  of  650  C.c.  [old  form  31  fl.  oz.]  of  Alcohol 
to  350  C.c.  [old  form  17  fl.  oz.]  of  Water,  until  the  Apocynum  is 
exhausted.  Reserve  the  first  900  C.c.  [old  form  43  fl.  oz.]  of  the 
percolate,  and  evaporate  the  remainder,  at  a  temperature  not  exceeding 
50°  C.  (122°  F.),  to  a  soft  extract;  dissolve  this  in  the  reserved  ])or- 
tion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  measure 
1000  C.c.  [old  form  3  pints]. 
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EXTRACTUM    ARNICiE    RADICIS    FLUIDUM.   U.S.     Fluid  Extract  of 

Arnica  Root. 

Metric.  Old  form. 

Arnica  Root,  in  No.  60  powder 1000  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  C.c.  3  pints. 

Mix  750  c.c.  [old  form  36  fl.  oz.]  of  Alcohol  with  250  C.c.  [old 
form  12  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  400 
C.c.  [old  form  19  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  forty-eiglit  hours.  Tiien  allow  the  percolation  to 
proceed,  gradually  adding  menstruum,  using  the  same  proportions  of 
Alcohol  and  Water  as  before,  until  the  Arnica  Root  is  exhausted.  Re- 
serve the  first  900  C.c.  [old  form  43  fl.  oz.]  of  the  percolate,  and  evapo- 
rate the  remainder,  at  a  temperature  not  ex(;eeding  50°  C.  (122°  F.),  to 
a  soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough 
menstruum  to  make  the  Fluid  Extract  measure  1000  C.c.  [old  form  3 
pints]. 

EXTRACTUM  AROMATICUM  FLUIDUM.  U.  S.     Aromatic  Fluid  Extract. 

Metric.  Old  form. 

Aromatic  Powder 1000  Gm.  50  oz.  av. 

Alcohol,  a  sufficient  quantity, 


To  make 1000  C.c.  3  pints. 

Moisten  the  powder  with  350  C.c.  [old  form  17  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator  ;  then  add  enough  Alcohol 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until  the 
Aromatic  Powder  is  exhausted.  Reserve  the  first  850  C.c.  [old  form 
41  fl.  oz  ]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol 
to  make  the  Fluid  P^xtract  measure  1000  C.c.   [old  form  3  pints]. 

EXTRACTUM    ASCLEPIADIS    FLUIDUM.   U.S.     Fluid  Extract  of 

Asclepias. 

Metric.  Old  form. 

Asclepias.  in  No.  60  powder 1000  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1000  C.c.  3  pints. 

Moisten  the  powder  with  400  C.c.  [old  form  19  fl.  oz.]  of  Di- 
luted Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  .stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
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for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradu- 
ally adding  Diluted  Alcohol,  until  the  Asclepias  is  exhausted.  Re- 
serve the  first  900  C.c.  [old  form  43  fl.  oz.]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract 
measure  1000  C.c.  [old  form  3  pints]. 

EXTRACTUM   ASPIDOSPERMATIS  FLUIDUM.   U.  S.     Fluid  Extract  of 

Aspidosperma. 

Metric.  Old  form. 

Aspidosperma,  in  No.  60  powder looo  Gm.  50  oz.  av. 

Glycerin loo  C.c.  4  fl.  oz.  384  min.* 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make looo  C.c.  3  pints. 

Mix  the  Glycerin  with  600  C.c.  [old  form  29  fl.  oz.]  of  Alcohol 
and  300  C.c.  [old  form  14 J  fl.  oz.]  of  Water,  and,  having  moistened 
the  powder  with  400  C.c.  [old  form  19  fl.  oz.]  of  the  mixture,  pack 
it  firmly  in  a  cylindrical  percolator ;  then  add  enough  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed,  gradually  adding,  first,  the  remainder 
of  the  menstruum,  and  then  a  mixture  of  Alcohol  and  Water,  made  in 
the  proportion  of  200  C.c.  [old  form  16  fl.  oz.]  of  Alcohol  to  100 
C.c.  [old  form  8  fl.  oz.]  of  Water,  until  the  Aspidosperma  is  exhausted. 
Reserve  the  first  800  C.c.  [old  form  38J  fl.  oz.]  of  the  percolate,  and 
evaporate  the  remainder,  at  a  temperature  not  exceeding  50°  C.  (122° 
F.),  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add 
enough  menstruum  to  make  the  Fluid  Extract  measure  1000  C.c.  [old 
form  3  pints]. 

EXTRACTUM    AURANTII    AMARI    FLUIDUM.    U.  S.      Fluid  Extract  of 

Bitter  Orange  Peel. 

Metric.  Old  form. 

Bitter  Orange  Peel,  in  No.  40  powder looo  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make looo  C.c.  3  pints. 

Mix  600  C.c.  [old  form  29  fl.  oz.]  of  Alcohol  with  300  C.c.  [old 
form  14|  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  350 
C.c.  [old  form  17  fl.  oz.]  of  the  mixture,  pack  it  moderately  in  a  conical 
percolator ;  then  add  enough  menstruum  to  saturate  the  powder  and  leave 
a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macer- 
ate for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  grad- 
ually adding  menstruum,  using  the  same  proportions  of  Alcohol  and 
Water  as  before,  until  the  Orange  Peel  is  exhausted.  Reserve  the  first 
800  C.c.  [old  form  38J  fl.  oz.]  of  the  percolate,  and  evaporate  the 
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remainder,  at  a  temperature  not  exceeding  50°  C.  (122°  F.),  to  a  soft  ex- 
tract; dissolve  this  in  the  reserved  portion,  and  add  enough  menstruum 
to  make  the  Fluid  Extract  measure  1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    BELLADONNiE   RADICIS    FLUIDUM.   U,  S.     Fluid 

Extract  of  Belladonna  Root. 

[ExTRACTUM  Belladonna  Fluidum,  Pharm.  1880.] 

Metric.  Old  form. 

Belladonna  Root,  in  No.  60  powder 1000  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  suflScient  quantity, 


To  make 1000  C.c.  3  pints. 

Mix  800  C.c.  [old  form  38|  fl.  oz.]  of  Alcohol  with  200  C.c. 
[old  form  9J  fl.  oz.]  of  Water,  and,  having  moistened  the  powder 
with  350  C.c.  [old  form  17  fl.  oz.]  of  the  mixture,  pack  it  firmly  in 
a  cylindrical  percolator;  then  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding  menstruum,  using  the 
same  proportions  of  Alcohol  and  Water  as  before,  until  the  Belladonna 
Root  is  exhausted.  Reserve  the  first  900  C.c.  [old  form  43  fl.  oz.] 
of  the  percolate,  and  evaporate  the  remainder,  at  a  temperature  not 
exceeding  50°  C.  (122°  F.),  to  a  soft  extract;  dissolve  this  in  the  re- 
served portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract 
measure  1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    BUCHU    FLUIDUM.   U.  S.     Fluid  Extract  of  Buchu. 

Metric.  Old  form. 

Buchu,  in  No.  60  powder 1000  Gm.  50  oz.  av. 

Alcohol,  a  sulBcient  quantity, 


To  make 1000  C.c.  3  pints. 

Moisten  the  powder  with  400  C.c.  [old  form  19  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alco- 
hol to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until 
the  Buchu  is  exhausted.  Reserve  the  first  850  C.c.  [old  form  41  fl. 
oz.]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ; 
dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol  to  make 
the  Fluid  Extract  measure  1000  C.c.  [old  form  3  pints], 

EXTRACTUM    CALAMI    FLUIDUM.   U.  S.     Fluid  Extract  of  Calamus. 

Metric.  Old  form. 

Calamus,  in  No.  60  powder 1000  Gm.  50  oz.  av. 

Alcohol,  a  sufficient  quantity, 


To  make ' 1000  C.c.  8  pints. 
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Moisten  the  powder  with  350  C.c.  [old  form  17  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alco- 
hol to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until 
the  Calamus  is  exhausted.  Reserve  the  first  900  C.c,  [old  form  43 
fl.  oz.]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ; 
dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol  to  make 
the  Fluid  Extract  measure  1000  C.c.  [old  form  3  pints]. 

EXTRACTUM   CALUMB-ffi   FLUIDUM.   U.S.     Fluid  Extract  of  Calumba. 

Metric.  Old  form. 

Calumba,  in  No.  20  powder looo  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make looo  C.c.  3  pints. 

Mix  750  C.c.  [old  form  36  fl.  oz.]  of  Alcohol  with  250  C.c.  [old 
form  12  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  300 
C.c.  [old  form  14J  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindri- 
cal percolator;  then  add  enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding  menstruum,  using  the  same  proportions  of 
Alcohol  and  Water  as  before,  until  the  Calumba  is  exhausted.  Re- 
serve the  first  700  C.c.  [old  form  33J  fl.  oz.]  of  the  percolate.  Distil 
oft*  the  Alcohol  from  the  remainder  by  means  of  a  water-bath,  and 
evaporate  the  residue  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  meas- 
ure 1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    CANNABIS    INBICJE    FLUIDUM.   U.  S.     Fluid  Extract 

of  Indian  Cannabis. 

Metric.  Old  form. 

Indian  Cannabis,  in  No.  20  powder looo  Gm.  50  oz.  av. 

Alcohol,  a  sufficient  quantity, 

To  make looo  C.c.  3  pints. 

Moisten  the  powder  with  300  C.c.  [old  form  14|  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator;  then  add  enough  Alcohol 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until  the 
Indian  Cannabis  is  exhausted.  Reserve  the  fii'st  900  C.c.  [old  form 
43  fl.  oz.]  of  the  percolate.  Distil  off  the  Alcohol  from  the  remainder 
by  means  of  a  water-bath,  and  evaporate  the  residue,  in  a  porcelain 
capsule,  to  a  soft  extract ;  dissolve  this  in  the  reserved  })ortion,  and  add 
enough  Alcohol  to  make  the  Fluid  Extract  measure  1000  C.c.  [old 
form  3  pints]. 
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EXTRACTUM    CAPSICI    FLUIDUM.   U.  S.     Fluid  Extract  of  Capsicum. 

Metric.  Old  form. 

Capsicum,  in  No.  GO  powder looo  Gm.  60  oz.  av. 

Alcohol,  a  sufficient  quantity, 

To  make looo  Co.  3  pints. 

Moisten  tlio  powder  with  500  C.c.  [old  form  24  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alco- 
hol to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until 
the  Capsicum  is  exhausted.  Reserve  the  first  900  C.c.  [old  form  43 
fl.  oz.]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ; 
dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol  to  make 
the  Fluid  Extract  measure  1000  C.c.  [old  form  3  pints]. 

EXTRACTUM  CASTANET   FLUIDUM.  U.  S.     Fluid  Extract  of  Castanea. 

Metric.  OIJ  form. 

Castanea,  in  No.  30  powder looo  Gm.  50  oz.  av. 

Glycerin loo  C.c.  4  fl.  oz.  384  min. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make looo  C.c.  3  pints. 

Pour  5000  C.c.  [old  form  15  pints]  of  boiling  Water  upon  the 
powder,  allow  it  to  macerate  for  two  hours,  then  express  the  liquid, 
transfer  the  residue  to  a  percolator,  and  pour  Water  upon  it  until  the 
powder  is  exhausted.  Evaporate  the  united  liquids,  on  a  water-bath, 
to  2000  C.c.  [old  form  6  pints],  allow  this  to  cool,  and  add  600  C.c. 
[old  form  29  fl.  oz.]  of  Alcohol.  When  the  insoluble  matter  has 
subsided,  separate  tlie  clear  liquid,  filter  the  remainder,  evaporate  the 
united  liquids  to  700  C.c.  [old  form  33i  fl.  oz.],  allow  this  to  cool, 
add  the  Glycerin,  and  enough  Alcohol  to  make  the  Fluid  Extract 
measure  1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    CHIMAPHILiE    FLUIDUM.   U.  S.     Fluid  Extract  of 

Chimaphila. 

Metric.  Old  form. 

Chimaphila,  in  No.  30  powder looo  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make lOOO  C.c.  3  pints. 

Moisten  the  powder  with  400  C.c.  [old  form  19  fl.  oz.]  of  Diluted 
Alcohol,  and  ])ack  it  firmly  in  a  cylindrical  percolator  ;  then  add  enough 
Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  tiic  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
Dilutofl  Alcohol,  until  the  Chimaphila  is  exhausted.  Reserve  the  first 
700  C.c.  [old  form  33|  fl.  oz.]  of  the  percolate,  and  evaporate  the 
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remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and 
add  enouo^h  Diluted  Alcohol  to  make  the  Fluid  Extract  measure  1000 
C.c.  [old  form  3  pints]. 

EXTRACTUM    CHIRAT^   FLUIDUM.   U.S.     Fluid  Extract  of  Chirata. 

Metric.  Old  form. 

Chirata,  in  No.  30  powder looo  Gm.  60  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make looo  C.c.  3  pints. 

Mix  600  C.C.  [old  form  29  fl.  oz.]  of  Alcohol  with  300  C.c.  [old 
form  14|  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with 
350  C.c.  [old  form  17  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylin- 
drical percolator  ;  then  add  enough  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty- eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  menstruum,  using  the  same  proportions 
of  Alcohol  and  Water  as  before,  until  the  Chirata  is  exhausted.  Re- 
serve the  first  850  C.c.  [old  form  41  fl.  oz.]  of  the  percolate.  Distil 
off"  the  Alcohol  from  the  remainder  by  means  of  a  water-bath,  and 
evaporate  the  residue  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  meas- 
ure 1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    CIMICIFUG-ffi    FLUIDUM.   U.S.     Fluid  Extract  of 

Cimicifuga. 

Metric.  Old  form. 

Cimicifuga,  in  No.  60  powder looo  Gm.  50  oz.  av. 

Alcohol,  a  sufficient  quantity. 


To  make looo  C.c.  3  pints. 

Moisten  the  powder  with  250  C.c.  [old  form  12  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alco- 
hol to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until 
the  Cimicifuga  is  exhausted.  Reserve  the  first  900  C.c.  [old  form  43 
fl.  oz.]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ; 
dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol  to  make 
the  Fluid  Extract  measure  1000  C.c.  [old  form  3  pints]. 

EXTRACTUM  CINCHON.ffii  FLUIDUM.  U.  S.     Fluid  Extract  of  Cinchona. 

Metric.  Old  form. 

Cinchona,  in  No.  60  powder looo  Gm.  60  oz.  av. 

Glycerin 200  C.c.  9  fl.  oz.  288  min. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  C.c.  3  pints. 
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Mix  the  Glycerin  with  800  C.c.  [old  form  38|  fl.  oz  J  of  Alcohol. 
Moisteu  the  powder  with  350  C.c.  [old  form  17  fl.  oz.j  of  the  mix- 
ture, pack  it  firmly  in  a  cylindrical  percolator,  and  pour  on  the  re- 
mainder of  the  menstruum.  Wlien  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  and  when  the  liquid  in  the  percolator  has  disappeared  from 
the  surface,  gradually  pour  on  a  mixture  of  Alcohol  and  Water,  made 
in  ihe  proportion  of  800  C.c.  [old  form  38|  fl.  oz.]  of  Alcohol  to  200 
C.c.  [old  form  9|  fl.  oz.]  of  Water,  and  continue  the  percolation  until 
the  Cinchona  is  exhausted.  Reserve  the  first  750  C.c.  [old  form  36 
fl.  oz.]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ; 
dissolve  this  in  the  reserved  portion,  and  add  enough  of  a  mixture  of 
Alcohol  and  Water,  using  the  same  proportions  as  before,  to  make  the 
Fluid  Extract  measure  1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    COC^E   FLUIDUM.   U.  S.     Fluid  Extract  of  Coca. 

Metric.  Old  form. 

Coca,  in  No.  40  powder looo  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  suflScient  quantity, 


To  make looo  C.c.  3  pints. 

Moisten  the  powder  with  450  C.c.  [old  form  21|  fl.  oz.]  of  Diluted 
Alcohol,  and  jjack  it  firmly  in  a  cylindrical  percolator;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually 
adding  Diluted  Alcohol,  until  the  Coca  is  exhausted.  Reserve  the  first 
800  C.c.  [old  form  38  fl.  oz.]  of  the  percolate,  and  evaporate  the 
remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and 
add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure  1000 
C.c.  [old  form  3  pints]. 

EXTRACTUM    COLCHICI    RADICIS   FLUIDUM.   U.  S.     Fluid  Extract  of 

Colchicum  Root. 

Metric.  Old  form. 

Colchicum  Root,  in  No.  60  powder looo  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make looo  C.c.  3  pints. 

Mix  600  C.c.  [old  form  29  fl.  oz.]  of  Alcohol  with  300  C.c.  [old 
form  14^  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with 
350  C.c.  [old  form  17  fl.  oz.]  of  the  mixture,  pack  it  moderately  in 
a  cylindrical  percolator;  then  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  menstruum,  using  the  same 
proportions  of  Alcohol  and  Water  as  before,  until  the  Colchicum  Root 
is  exhausted.     Reserve  the  first  850  C.c.  [old  form  41  fl.  oz.]  of  the 
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percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve  this 
in  the  reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid 
Extract  measure  1000  C.c-  [old  form  3  pints]. 

EXTRACTUM    COLCHICI   SEMINIS    FLUIDUM.   U.  S.     Fluid  Extract  of 

Colchicum  Seed. 

Metric.  Old  form. 

Colchicum  Seed,  in  No.  30  pov/der looo  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make lOoo  C.c.  3  pints. 

Mix  600  C.C.  [old  form  29  fl.  oz.]  of  Alcohol  with  300  C.c.  [old 
form  14|  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with 
300  C.c.  [old  form  14|  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  perco- 
lation to  proceed,  gradually  adding  menstruum,  using  the  same  pro- 
portions of  Alcohol  and  Water  as  before,  until  the  Colchicum  Seed  is 
exhausted.  Reserve  the  first  850  C.c.  [old  form  41  fl.  oz.]  of  the  per- 
colate, and  evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in 
the  reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid 
Extract  measure  1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    CONII    FLUIDUM.   U.  S.     Fluid  Extract  of  Conium. 

Metric.  Old  form. 

Conium,  in  No.  40  powder looo  Gm.  50  oz.  av. 

Acetic  Acid 20  C.c.  1  fl.  oz. 

Diluted  Alcohol,  a  sufficient  quantity. 

To  make 1000  C.c.  3  pints. 

Mix  the  Acetic  Acid  with  980  C.c.  [old  form  47  fl.  oz.]  of  Diluted 
Alcohol,  and,  having  moistened  the  powder  with  300  C.c.  [old  form 
14|^  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator; 
then  add  enough  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually 
adding  Diluted  Alcohol,  until  the  Conium  is  exhausted.  Reserve  the 
first  900  C.c.  [old  form  43  fl.  oz.]  of  the  percolate,  and  evaporate  the 
remainder,  in  a  porcelain  capsule,  at  a  temperature  not  exceeding  50° 
C.  (122°  F.),  to  a  soft  extract;  dissolve  this  in  the  reserved  portion, 
and  add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure 
1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    CONVALLARIiE   FLUIDUM.   U.S.     Fluid  Extract  of 

Convallaria. 

Metric.  Old  form. 

Convallaria,  in  No.  60  powder      looo  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity,  

To  make 1000  C.c.  3  pints. 
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Moisten  the  powder  with  400  C.c.  [old  form  19  fl.  oz.]  of  Dihited 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator  ;  then  add  enough 
Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty- 
eight  hours.  Tiien  allow  the  percolation  to  proceed,  gradually  adding 
Diluted  Alcohol,  until  the  Convallaria  is  exhausted.  Keserve  the  first 
800  C.c.  [old  form  38|  fl.  oz.]  of  the  percolate,  and  evaporate  the 
remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and 
add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure  1000 
C.c.  [old  form  3  pints]. 

EXTRACTUM    CUBEBiE   FLUIDUM.   U.  S.     Fluid  Extract  of  Cubeb. 

Metric.  Old  form. 

Cubeb,  in  No.  60  powder looo  Gm.  50  oz.  av. 

Alcohol,  a  sufficient  quantity, 

To  make looo  C.c.  3  pints. 

Moisten  the  powder  with  200  C.c.  [old  form  9|  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alco- 
hol to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until 
the  Cubeb  is  exhausted.  Reserve  the  first  900  C.c.  [old  form  43  fl. 
oz.]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract; 
dissolve  this  in  the  reserved  portion,  and  add  Alcohol  to  make  the 
Fluid  Extract  measure  1000  C.c.  [old  form  3  pints]. 

EXTRACTUM   CUSSO    FLUIDUM.   U.  S.     Fluid  Extract  of  Kousso. 

[EXTRACTUM    BRAYERiE    FlUIDUM,  PhARM.   1880.] 

Metric.  Old  form. 

Kousso,  in  No.  40  powder looo  Gm.  50  oz.  av. 

Alcohol,  a  sufficient  quantity, 


To  make lOOO  C.c.  3  pints. 

Moisten  the  powder  with  400  C.c.  [old  form  19  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator;  then  add  enough  Alco- 
hol to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until 
the  Kousso  is  exhausted.  Reserve  the  first  900  C.c,  [old  form  43  fl. 
oz.]  of  the  percolate.  Distil  off"  the  Alcohol  from  the  remainder  by 
means  of  a  water-bath,  and  evaporate  the  residue  to  a  soft  extract ;  dis- 
solve this  in  the  reserved  portion,  and  add  Alcohol  to  make  the  Fluid 
Extract  measure  1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    CYPRIPEDII    FLUIDUM.   U.  S.     Fluid  Extract  of 

Cypripedium. 

Metric.  Old  form. 

Cypripedium,  in  No.  60  powder looo  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make lOOO  C.c.  3  pints. 
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Moisten  the  powder  with  350  C.c.  [old  form  17  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually 
adding  Diluted  Alcohol,  until  the  Cypripedium  is  exhausted.  Reserve 
the  first  850  C.c.  [old  form  41  fl.  oz.]  of  the  percolate,  and  evaporate 
the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion, 
and  add  enough  Alcohol  to  make  the  Fluid  Extract  measure  1000  C.c. 
[old  form  3  pints]. 

EXTRACTUM    DIGITALIS    FLUIDUM.   U.  S.     Fluid  Extract  of  Digitalis. 

Metric.  Old  form. 

Digitalis,  in  No.  60  powder looo  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make looo  C.c.  3  pints. 

Mix  600  C.c.  [old  form  29  fl.  oz.]  of  Alcohol  with  300  C.c.  [old 
form  14J  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with 
400  C.c.  [old  form  19  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylin- 
drical percolator ;  then  add  enough  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  menstruum,  using  the  same  proportions 
of  Alcohol  and  Water  as  before,  until  the  Digitalis  is  exhausted.  Re- 
serve the  first  850  C.c.  [old  form  41  fl.  oz.]  of  the  percolate,  and  evap- 
orate the  remainder,  at  a  temperature  not  exceeding  50°  C.  (122°  F.), 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
menstruum  to  make  the  Fluid  Extract  measure  1000  C.c.  [old  form  3 
pints]. 

EXTRACTUM    DULCAMARA    FLUIDUM.   U.S.     Fluid  Extract  of 

Dulcamara. 

Metric.  Old  form. 

Dulcamara,  in  No.  60  powder looo  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make lOoo  C.c.  3  pints. 

Moisten  the  powder  with  400  C.c.  [old  form  19  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough 
Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
Diluted  Alcohol,  until  the  Dulcamara  is  exhausted.  Reserve  the  first 
800  C.c.  [old  form  38 J  fl.  oz.]  of  the  percolate,  and  evaporate  the 
remainder  to  a  soft  extract;  dissolve  this  in  the  reserved  portion,  and 
add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure  1000 
C.c.  [old  form  3  pints]. 
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EXTRACTUM    ERGOTS   FLUIDUM.   U.  S.     Fluid  Extract  of  Ergot. 

Metric.  Old  form. 

Ergot,  recently  ground  and  in  No.  60  powder  ....    looo  Gm.  50  oz.  av. 

Acetic  Acid 20  C.c.  1  fl.  oz. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c.  3  pints. 

Mix  the  Acetic  Acid  with  980  C.c.  [old  form  47  fl.  oz.]  of  Dihited 
Alcohol,  and,  having  moistened  the  powder  with  300  C.c.  [old  form 
14^  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator ;  then 
add  enough  of  the  mixture  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours..  Then  allow  the  percolation  to  proceed,  gradually 
adding  Diluted  Alcohol,  until  the  Ergot  is  exhausted.  Reserve  the 
first  850  C.c.  [old  form  41  fl.  oz.]  of  the  percolate,  and  evaporate  the 
remainder,  in  a  porcelain  capsule,  at  a  temperature  not  exceeding  50° 
C.  (122°  F.),  to  a  soft  extract;  dissolve  this  in  the  reserved  portion, 
and  add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure 
1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    ERIODICTYI    FLUIDUM.   U.  S.     Fluid  Extract  of 

Eriodictyon. 

Metric.  Old  form. 

Eriodictyon,  in  No.  60  powder 1000  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  C.c.  3  pints. 

Mix  800  C.c.  [old  form  381  fl.  oz.]  of  Alcohol  with  200  C.c.  [old 
form  9|  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  400 
C.c.  [old  form  19  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylin- 
drical percolator ;  then  add  enough  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  menstruum,  using  the  same  proportions 
of  Alcohol  and  Water  as  before,  until  the  Eriodictyon  is  exhausted. 
Reserve  the  first  900  C.c.  [old  form  43  fl.  oz.]  of  the  percolate,  and 
evaporate  the  remainder,  at  a  temperature  not  exceeding  50°  C.  (122° 
F.),  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add 
enough  menstruum  to  make  the  Fluid  Extract  measure  1000  C.c.  [old 
form  3  pints]. 

EXTRACTUM    EUCALYPTI  FLUIDUM.   U.  S.     Fluid  Extract  of 

Eucalyptus. 

Metric.  Old  form. 

Eucalyptus,  in  No.  40  powder 1000  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  C.c.  3  pints. 
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Mix  750  C.c.  [old  form  36  fl.  oz.]  of  Alcohol  with  250  C.c.  [old 
form  12  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  400 
C.c.  [old  form  19  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindri- 
cal percolator;  then  add  enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding  menstruum,  using  the  same  proportions  of 
Alcohol  and  Water  as  before,  until  the  Eucalyptus  is  exhausted.  Re- 
serve the  first  900  C.c.  [old  form  43  fl.  oz.]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  meas- 
ure 1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    EUPATORII   FLUIDUM.   U.S.     Fluid  Extractor 

Eupatorium. 

Metric.  Old  form. 

Eupatorium,  in  No.  40  powder looo  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make looo  C.c.  3  pints. 

Moisten  the  powder  with  400  C.c.  [old  form  19  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually 
adding  Diluted  Alcohol,  until  the  Eupatorium  is  exhausted.  Reserve 
the  first  800  C.c.  [old  form  38  fl.  oz.]  of  the  percolate,  and  evaporate 
the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion, 
and  add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure 
1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    FRANGULiE   FLUIDUM.   U.  S.     Fluid  Extract  of 

Frangula. 

Metric.  Old  form. 

Frangula,  in  No.  40  powder looo  Gm.  60  oz.  ar. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make looo  C.c.  3  pints. 

Mix  500  C.c.  [old  form  24  fl.  oz.]  of  Alcohol  with  800  C.c.  [old 
form  38|  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  350 
C.c.  [old  form  17fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  menstruum,  using  the  same  proportions 
of  Alcohol  and  Water  as  before,  until  the  Frangula  is  exhausted.  Re- 
serve the  first  800  C.c.  [old  form  38|  fl.  oz.]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved 
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portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  meas- 
ure 1000  C.c.  [old  form  3  pints]. 

EXTRACTUM   GELSEMII    FLUIDUM.   U.  S.     Fluid  Extract  of 
Gelsemium. 

Metric.  Old  form. 

Gelsemium,  in  No.  60  powder looo  Gm.  50  oz.  av. 

Alcohol,  a  sufficient  quantity, 

To  make looo  G.c.  3  pints. 

Moisten  the  powder  with  300  C.c.  [old  form  14^  fl.  oz.]  of  Alco- 
hol, and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough 
Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  Alco- 
hol, until  the  Gelsemium  is  exhausted.  Reserve  the  first  900  C.c.  [old 
form  43  fl.  oz.]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract;  dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol 
to  make  the  Fluid  Extract  measure  1000  C.c.  [old  form  3  pints]. 

EXTRACTUM   GENTIANiE  FLUIDUM.   U.S.     Fluid  Extract  of  Gentian. 

Metric.  Old  form. 

Gentian,  in  No.  30  powder looo  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make looo  C.c.  3  pints. 

Moisten  the  powder  with  350  C.c.  [old  form  17  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually 
adding  Diluted  Alcohol,  until  the  Gentian  is  exhausted.  Reserve  the 
first  800  C.c.  [old  form  381  fl.  oz.]  of  the  percolate.  Distil  off"  the 
Alcohol  from  the  remainder  by  means  of  a  water-bath,  and  evaporate 
the  residue  to  a  soft  extract;  dissolve  this  in  the  reserved  portion,  and 
add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure  1000 
C.c.  [old  form  3  pints]. 

EXTRACTUM    GERANII    FLUIDUM.   U.S.     Fluid  Extract  of  Geranium. 

Metric.  Old  form. 

Geranium,  in  No.  30  powder looo  Gm.  50  oz.  av. 

Glycerin loo  C.c.  4  fl.  oz.  384  min. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make looo  C.c.  3  pints. 

Mix  the  Glycerin  with  900  C.c.  [old  form  43  fl.  oz.]  of  Diluted 
Alcohol,  and,  having  moistened  the  powder  with  350  C.c.  [old  form 
17  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator; 
then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave 
a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  perco- 
lator, close  the  lower  orifice,  and,  having  closely  covered  the  percolator, 
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macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding,  first,  the  remainder  of  the  menstruum,  and  after- 
wards Diluted  Alcohol,  until  the  Geranium  is  exhausted.  Reserve 
the  first  700  C.c.  [old  form  33J  fl.  oz.]  of  the  percolate,  and  evaporate 
the  remainder  to  a  soft  extract;  dissolve  this  in  the  reserved  portion, 
and  add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure 
1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    GLYCYRRHIZiE   FLUIDUM.    U.  S.     Fluid  Extract  of 

Glycyrrhiza, 

Metric.  Old  form. 

Glycyrrhiza,  in  No.  40  powder looo  Gm.  50  oz.  av. 

Ammonia  Water 50  C.c.  2^  fl.  oz. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  C.c.  3  pints. 

Mix  the  Ammonia  Water  with  300  C.c.  [old  form  14 J  fl.  oz.]  of 
Alcohol  and  650  C.c.  [old  form  31  fl.  oz.]  of  Water,  and,  having 
moistened  the  powder  with  350  C.c.  [old  form  17  fl.  oz.]  of  the  mix- 
ture, pack  it  firmly  in  a  cylindrical  glass  percolator ;  then  add  enough 
menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding, 
first,  the  remainder  of  the  menstruum,  and  then  a  mixture  of  Alcohol 
and  Water  made  in  the  proportion  of  300  C.c.  [old  form  14J  fl.  oz.] 
of  Alcohol  and  650  C.c.  [old  form  31  fl.  oz.]  of  Water,  until  the 
Glycyrrhiza  is  exhausted.  Reserve  the  first  750  C.c.  [old  form  36  fl. 
oz.]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ; 
dissolve  this  in  the  reserved  portion,  and  add  enough  of  the  mixture 
of  Alcohol  and  Water  to  make  the  Fluid  Extract  measure  1000  C.c. 
[old  form  3  pints]. 

EXTRACTUM    GOSSYPII    RADICIS   FLUIDUM.    U.  S.     Fluid  Extract  of 

Cotton  Root  Bark. 

Metric.  Old  form. 

Cotton  Root  Bark,  in  No.  30  powder 1000  Gm.  50  oz.  av. 

Glycerin 250  C.c.  12  fl.  oz. 

Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c.  3  pints. 

Mix  the  Glycerin  with  750  C.c.  [old  form  36  fl.  oz.]  of  Alcohol, 
and,  having  moistened  the  powder  with  500  C.c.  [old  form  24  fl.  oz.] 
of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator ;  then  add 
enough  menstruum  to  saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually 
adding,  first,  the  remainder  of  the  menstruum,  and  then  Alcohol,  until 
the  Cotton  Root  Bark  is  exhausted.  Reserve  the  first  700  C.c.  [old 
form  33J  fl.  oz.]  of  the  percolate,  and  evaporate  the  remainder  to  a 
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soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  Alco- 
hol to  make  the  Fluid  Extract  measure  1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    GRINDELIiE   FLUIDUM.   U.  S.     Fluid  Extract  of 

Grindelia. 

Metric.  Old  form. 

Grindelia,  in  No.  30  powder looo  Gm.  50  oz.  av. 

Alcohol,  a  sufficient  quantity, 

To  make looo  C.c.  3  pints. 

Moisten  the  powder  with  300  C.c.  [old  form  14|  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alco- 
hol to  saturate  the  powder  and  leave  a  stratum  above  it.  Wlien  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until 
the  Grindelia  is  exhausted.  Reserve  the  first  850  C.c.  [old  form  41 
fl.  oz.]  of  the  percolate.  Distil  off  the  Alcohol  from  the  remainder  by 
means  of  a  water-bath,  and  evaporate  the  residue  to  a  soft  extract ; 
dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol  to  make 
the  Fluid  Extract  measure  1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    GUARAN-ffil   FLUIDUM.    U.S.     Fluid  Extract  of  Guarana. 

Metric.  Old  form. 

Guarana,  in  No.  80  powder looo  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make looo  C.c.  3  pints. 

Mix  750  C.C.  [old  form  36  fl.  oz.]  of  Alcohol  with  250  C.c.  [old 
form  12  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  200 
C.c.  [old  form  9J  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylin- 
drical percolator ;  then  add  enough  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  menstruum,  using  the  same  proportions 
of  Alcohol  and  Water  as  before,  until  the  Guarana  is  exhausted. 
Reserve  the  first  800  C.c.  [old  form  38J  fl.  oz.]  of  the  percolate. 
Distil  off  the  Alcohol  from  the  remainder  by  means  of  a  water-bath, 
and  evaporate  the  residue  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  measure 
1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    HAMAMELIDIS   FLUIDUM.   U.  S.     Fluid  Extract  of 

Hamamelis. 

Metric.  Old  form. 

Hamamelis,  in  No.  40  powder looo  Gm.  50oz.  av. 

Glycerin loo  C.c.  4  fl.  oz.  384  min. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make looo  C.c.  3  pints. 
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Mix  the  Glycerin  with  500  C.c.  [old  form  24  fl.  oz.]  of  Alcohol 
and  800  C.c.  [old  form  38|  fl.  oz.]  of  Water,  and,  having  moistened 
the  powder  with  350  C.c.  [old  form  17  fl.  oz.]  of  the  mixture,  pack 
it  firmly  in  a  conical  percolator ;  then  add  enough  menstruum  to  satu- 
rate the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins 
to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding,  first,  the  remainder  of 
the  menstruum,  and  then  a  mixture  of  Alcohol  and  Water,  made  in 
the  proportion  of  500  C.c.  [old  form  24  fl.  oz.]  of  Alcohol  to  800 
C.c.  [old  form  38J  fl.  oz.]  of  Water,  until  the  Hamamelis  is  exhausted, 
lleserve  the  first  850  C.c.  [old  form  41  fl.  oz.]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  measure 
1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    HYDRASTIS    FLUIDUM.   U.  S.     Fluid  Extract  of 

Hydrastis. 

Metric.  Old  form. 

Hydrastis,  in  No.  60  powder looo  Gm.  50  oz.  av. 

Glycerin lOO  C.c.  4  fl.  oz.  384  min. 

Alcohol, 

Water,  each,  a  sufficient  quantity. 

To  make looo  C.c.  3  pints. 

Mix  the  Glycerin  with  600  C.c.  [old  form  29  fl.  oz.]  of  Alcohol 
and  300  C.c.  [old  form  14|  fl.  oz.]  of  Water,  and,  having  moistened 
the  powder  with  300  C.c.  [old  form  14J  fl.  oz.]  of  the  mixture,  pack 
it  firmly  in  a  cylindrical  percolator ;  then  add  enough  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed,  gradually  adding,  first,  the  remainder 
of  the  menstruum,  and  then  a  mixture  of  Alcohol  and  Water,  made  in 
the  proportion  of  600  C.c.  [old  form  29  fl.  oz.]  of  Alcohol  to  300 
C.c.  [old  form  14|  fl.  oz.]  of  Water,  until  the  Hydrastis  is  exhausted. 
Keserve  the  first  850  C.c.  [old  form  41  fl.  oz.]  of  the  percolate.  Dis- 
til off"  the  Alcohol  from  the  remainder  by  means  of  a  water-bath,  and 
evaporate  the  residue  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  measure 
1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    HYOSCYAMI    FLUIDUM.   U.S.     Fluid  Extract  of 

Hyoscyamus. 

Metric.  Old  form. 

Hyoscyamus,  in  No.  60  powder looo  Gm.  60  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity. 

To  make lOOO  C.c.  3  pints. 

Mix  2000  C.c.  [old  form  6  pints]  of  Alcohol  with  1000  C.c.  [old 
form  3  pints]  of  Water,  and,  having  moistened  the  powder  with  400 
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C.c.  [old  form  19  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  tiie  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  menstruum,  using  the  same  proportions 
of  Alcohol  and  Water  as  before,  until  the  Hyoscyamus  is  exhausted. 
Reserve  the  first  900  C.c.  [old  form  43  fl.  oz.]  of  the  percolate,  and 
evaporate  the  remainder,  at  a  temperature  not  exceeding  50°  C  (122° 
F.),  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add 
enough  menstruum  to  make  the  Fluid  Extract  measure  1000  C.c. 
[old  form  3  pints]. 

EXTRACTUM    IPECACUANH-ffii    FLUIDUM.   U.S.     Fluid  Extract  of 

Ipecac. 

Metric.  Old  form. 

Ipecac,  in  No.  80  powder looo  Gm.      60  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make looo  C.c.  3  pints. 

Mix  750  C.c.  [old  form  36  fl.  oz.]  of  Alcohol  with  250  C.c.  [old 
form  12  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with 
350  C.c.  [old  form  17  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylin- 
drical percolator ;  then  add  enough  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty -eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  menstruum,  using  the  same  proportions 
of  Alcohol  and  Water  as  before,  until  the  Ipecac  is  exhausted.  Keserve 
the  first  900  C.c.  [old  form  43  fl.  oz.]  of  the  percolate,  and  evaporate 
the  remainder,  at  a  temperature  not  exceeding  50°  C.  (122°  F.),  to  a 
soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough 
menstruum  to  make  the  Fluid  Extract  measure  1000  C.c.  [old  form 
3  pints]. 

EXTRACTUM    IRIDIS    FLUIDUM.   U.S.     Fluid  Extract  of  Iris. 

Metric.  Old  form. 

Iris,  in  No.  60  powder looo  Gm.  50  oz.  av. 

Alcohol,  a  sufficient  quantity, 


To  make looo  C.c.  3  pints. 

Moisten  the  powder  with  400  C.c.  [old  form  19  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator;  tiien  add  enough  Alco- 
hol to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
haviug  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until 
the  Iris  is  exhausted.  Reserve  the  first  900  C.c.  [old  form  43  fl.  oz.] 
of  the  percolate.  Distil  off  the  Alcohol  from  the  remainder  by  means 
of  a  water-bath,  and  evaporate  the  residue,  on  a  water-bath,  to  a  soft 
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extract ;  dissolve  this  iu  the  reserved  portion,  and  add  enough  Alcohol 
to  make  the  Fluid  Extract  measure  1000  C.c.  [old  form  3  pints], 

EXTRACTUM   KRAMERI^   FLUIDUM.   U.S.     Fluid  Extract  of 

Krameria. 

Metric.  Old  form. 

Krameria,  in  No.  30  powder looo  Gm.  50  oz  av. 

Glycerin      loo  C.c.  4  fl.  oz.  384  min. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make lOoo  C.c.  3  pints. 

Mix  the  Glycerin  with  900  C.c.  [old  form  43  fl.  oz.]  of  Diluted 
Alcohol,  and,  having  moistened  the  powder  with  400  C.c.  [old  form 
19  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  glass  perco- 
lator ;  then  add  enough  menstruum  to  saturate  the  powder  and  leave 
a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  perco- 
lator, close  the  lower  orifice,  and,  having  closely  covered  the  percolator, 
macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding,  first,  the  remainder  of  the  menstruum,  and 
afterwards  Diluted  Alcohol,  until  the  Krameria  is  exhausted.  Reserve 
the  first  700  C.c.  [old  form  34  fl,  oz.]  of  the  percolate,  and  evaporate 
the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion, 
and  add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure 
1000  C.c.  [old  form  3  pints], 

EXTRACTUM    LAPPiE   FLUIDUM.   U.  S.     Fluid  Extract  of  Lappa. 

Metric.  Old  form. 

Lappa,  in  No.  60  powder looo  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make looo  C.c.  3  pints. 

Moisten  the  powder  with  400  C.c.  [old  form  19  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradu- 
ally adding  Diluted  Alcohol,  until  the  Lappa  is  exhausted.  Reserve 
the  first  800  C.c.  [old  form  38^  fl.  oz.]  of  the  percolate,  and  evaporate 
the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion, 
and  add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure 
1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    LEPTANDRiE   FLUIDUM.   U.S.     Fluid  Extract  of 

Leptandra. 

Metric.  Old  form. 

Leptandra,  in  No.  60  powder looo  Gm,  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make looo  C.c.  3  pints. 
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Mix  750  C.c.  [old  form  36  fl.  oz.]  of  Alcohol  with  250  C.c.  [old 
form  12  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  400 
C.c.  [old  form  19  fl.  oz.]  of  the  mixture,  pack  it  moderately  in  a  cylin- 
drical percolator;  then  add  enough  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  menstruum,  using  the  same  proportions 
of  Alcohol  and  Water  as  before,  until  the  Leptandra  is  exhausted. 
Reserve  the  first  800  C.c.  [old  form  38|  fl.  oz.]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  meas- 
ure 1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    LOBELIiE   FLUIDUM.   U.  S.     Fluid  Extract  of  Lobelia. 

Metric.  Old  form. 

Lobelia,  in  No.  60  powder looo  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  suflBcient  quantity, 

To  make looo  C.c.  3  pints. 

Moisten  the  powder  with  350  C.c.  [old  form  1 7  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually 
adding  Diluted  Alcohol,  until  the  Lobelia  is  exhausted.  Reserve  the 
first  850  C.c.  [old  form  41  fl.  oz.]  of  the  percolate,  and  evaporate  the 
remainder,  at  a  temperature  not  exceeding  50°  C.  (122°  F.),  to  a  soft 
extract;  dissolve  this  in  the  reserved  portion,  and  add  enough  Diluted 
Alcohol  to  make  the  Fluid  Extract  measure  1000  C.c.  [old  form  3 
pints], 

EXTRACTUM    LUPULINI    FLUIDUM.   U.  S.     Fluid  Extract  of  LupuHn. 

Metric.  Old  form. 

Lupulin      looo  Gm.  50  oz.  av. 

Alcohol,  a  sufficient  quantity, 

To  make looo  C.c.  3  pints. 

Moisten  the  Lupulin  with  200  C.c.  [old  form  9|  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alco- 
hol to  saturate  the  Lupulin  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until 
the  Lupulin  is  exhausted.  Reserve  the  first  700  C.c.  [old  form  33^ 
fl.  oz.]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ; 
dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol  to  make 
the  Fluid  Extract  measure  1000  C.c.  [old  form  3  pints]. 
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EXTRACTUM   MATICO   FLUIDUM.   U.S.     Fluid  Extract  of  Matico. 

Metric.  Old  form. 

Matico,  in  No.  40  powder looo  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make looo  C.c.  3  pints. 

Mix  750  C.C.  [old  form  36  fl.  oz.]  of  Alcohol  with  250  C.c.  [old 
form  12  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  300 
C.c.  [old  form  14J  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding  menstruum,  using  the  same  proportions  of 
Alcohol  and  Water  as  before,  until  the  Matico  is  exhausted.  Reserve 
the  first  850  C.c.  [old  form  41  fl.  oz.]  of  the  percolate,  and  evaporate 
the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion, 
and  add  enough  menstruum  to  make  the  Fluid  Extract  measure  1000 
C.c.  [old  form  3  pints]. 

EXTRACTUM    MENISPERMI    FLUIDUM.   U.S.     Fluid  Extract  of 

Menispermum. 

Metric.  Old  form. 

Menispermum,  in  No.  60  powder looo  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make lOoo  C.c.  3  pints. 

Mix  600  C.C.  [old  form  29  fl.  oz.]  of  Alcohol  with  300  C.c.  [old 
form  14^  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with 
400  C.c.  [old  form  19  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  tb.e  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  perco- 
lation to  proceed,  gradually  adding  menstruum,  using  the  same  pro- 
portions of  Alcohol  and  Water  as  before,  until  the  Menispermum  is 
exhausted.  Reserve  the  first  900  C.c.  [old  form  43  fl.  oz.]  of  the 
percolate,  and  evaporate  the  remainder  to  a  soft  extract;  dissolve  this 
in  the  reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid 
Extract  measure  1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    MEZEREI    FLUIDUM.   U.S.     Fluid  Extract  of  Mezereum. 

Metric.  Old  form. 

Mezereum,  in  No.  30  powder looo  Gm.  50  oz.  av. 

Alcohol,  a  sufficient  quantity, 

To  make lOOO  C  c.  3  pints. 

Moisten  the  powder  with  400  C.c.  [old  form  19  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  AIco- 
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hol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
h'quid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until 
the  Mezereum  is  exhausted.  Reserve  the  first  900  C.c,  [old  form  43 
fl.  oz.]  of  the  percolate.  Distil  off  the  Alcohol  from  the  remainder 
by  means  of  a  water-bath,  and  evaporate  the  residue,  at  a  temperature 
not  exceeding  50°  C.  (122°  F.),  to  a  soft  extract;  dissolve  this  in  the 
reserved  portion,  and  add  enough  Alcohol  to  make  the  Fluid  Extract 
measure  1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    NUCIS   VOMICiE   FLUIDUM.   U.S.     Fluid  Extract  of 

Nux  Vomica. 

Metric.  Old  form. 

Nux  Vomica,  in  No.  60  powder looo  Gm.  50  oz.  av. 

Acetic  Acid 50  C.c.  2^  fl.  oz. 

Alcohol, 

Water,  each,  a  sufficient  quantity. 

Mix  Alcohol  and  Water  in  the  proportion  of  750  C.c.  [old  form 
36  fl.  oz.]  of  Alcohol  and  250  C.c.  [old  form  12  fl.  oz.]  of  Water. 
Moisten  the  powder  with  1000  C.c.  [old  form  3  pints]  of  the  mixture, 
to  which  the  Acetic  Acid  had  previously  been  added,  and  let  it  digest, 
in  a  well-covered  vessel,  in  a  warm  place,  during  forty-eight  hours. 
Then  pack  it  in  a  cylindrical  glass  percolator,  and  gradually  pour  men- 
struum upon  it,  until  the  Nux  Vomica  is  practically  exhausted.  Distil 
off  the  Alcohol  by  means  of  a  water- bath,  transfer  the  remainder  to  a 
tared  capsule,  evaporate  it  until  it  weighs  about  200  Gm.  [old  form 
10  oz.  av.],  and  allow  it  to  become  cold.  Then  determine  the  weight 
exactly,  remove  4  Gm.  of  the  mass,  and  assay  this  by  the  process  given 
under  Extract  of  Nux  Vomica  (see  Extradum  Nucis  Vomicse),  using 
the  amounts  of  liquids  there  directed  for  2  Gm.  of  dry  extract.  From 
the  results  thus  obtained  ascertain,  by  calculation,  the  amount  of  total 
alkaloids  in  the  remainder  of  the  mass,  and  then  add  to  the  latter,  first, 
300  C.c.  [old  form  14J  fl.  oz.]  of  Alcohol,  and  afterwards  a  sufficient 
quantity  of  a  mixture  of  3  volumes  of  Alcohol  and  1  volume  of 
Water,  so  that  each  100  C.c.  of  the  finished  fluid  extract  shall  contain 
1.5  Gm.  of  total  alkaloids. 

EXTRACTUM    PAREIR^   FLUIDUM.   U.S.     Fluid  Extract  of  Pareira. 

Metric.  Old  form. 

Pareira,  in  No.  40  powder 1000  Gm.  50  oz.  av. 

Glycerin 100  C.c.  4  fl.  oz.  384  min. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make xooo  C.c.  3  pints. 

Mix  the  Glycerin  with  720  C.c.  [old  form  3U  fl.  oz.]  of  Alcohol 
and  180  C.c.  [old  form  8|  fl.  oz.]  of  Water,  and",  having  moistened 
the  powder  with  400  C.c.  [old  form  19  fl.  oz.]  of  the  mixture,  pack  it 
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firmly  in  a  cylindrical  percolator ;  then  add  enough  menstruum  to  sat- 
urate the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins 
to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  fi3r  fi^rty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding,  first,  the  remainder  of  the 
menstruum,  and  afterwards  a  mixture  of  Alcohol  aud  Water,  made  in 
the  proportion  of  400  C.c.  [old  form  20  fl.  oz.]  of  Alcohol  to  100 
C.c.  [old  form  5  fli,  oz.]  of  Water,  until  the  Pareira  is  exhausted. 
Eeserve  the  first  850  C.c.  [old  form  41  fl.  oz.]  of  the  percolate.  Dis- 
til off  the  Alcohol  from  the  remainder  by  means  of  a  water-bath,  and 
evaporate  the  residue  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  meas- 
ure 1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    PHYTOLACCA   RADICIS    FLUIDUM.   U.S.     Fluid 
Extract  of  Phytolacca  Root. 

Metric.  Old  form. 

Phytolacca  Root,  in  No.  60  powder looo  Gm.  60  oz.  a.v 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make looo  C.c.  3  pints. 

Mix  600  C.C.  [old  form  29  fl.  oz.]  of  Alcohol  with  300  C.c.  [old 
form  14J  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with 
400  C.c.  [old  form  19  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylin- 
drical percolator ;  then  add  enough  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  menstruum,  using  the  same  proportions 
of  Alcohol  and  Water  as  before,  until  the  Phytolacca  Root  is  exhausted. 
Reserve  the  first  800  C.c.  [old  form  38|  fl.  oz.]  of  the  percolate,  and 
evaporate  the  remainder,  at  a  temperature  not  exceeding  50°  C.  (122° 
F.),  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add 
enough  menstruum  to  make  the  Fluid  Extract  measure  1000  C.c. 
[old  form  3  pints]. 

EXTRACTUM   PILOCARPI   FLUIDUM.   U.  S.     Fluid  Extract  of 

Pilocarpus. 

Metric.  Old  form. 

Pilocarpus,  in  No.  40  powder lOOO  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make looo  C.c.  3  pints. 

Moisten  the  powder  with  350  C.c.  [old  form  17  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  clo.sely  covered  the  percolator,  macerate 
for  forty-eight  hours.     Then  allow  the  percolation  to  proceed,  gradually 
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adding  Diluted  Alcohol,  until  the  Pilocarpus  is  exhausted.  Reserve 
the  first  850  C.c.  [old  form  41  fl.  oz.]  of  the  percolate,  and  evaporate 
the  remainder,  at  a  temperature  not  exceeding  50°  C.  (122°  F.),  to  a 
soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
Diluted  Alcohol  to  make  the  Fluid  Extract  measure  1000  C.c.  [old 
form  3  pints]. 

EXTRACTUM    PODOPHYLLI    FLUIDUM.    U.S.     Fluid  Extract  of 

Podophyllum. 

Metric.  Old  form. 

Podophyllum,  in  No.  60  powder looo  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make looo  C.c.  3  pints. 

Mix  800  C.c.  [old  form  SSJ  fl.  oz.]  of  Alcohol  with  200  C.c.  [old 
form  9|  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  300 
C.c.  [old  form  14J  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylin- 
drical percolator ;  then  add  enough  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  menstruum,  using  the  same  proportions 
of  Alcohol  and  Water  as  before,  until  the  Podophyllum  is  exhausted. 
Reserve  the  first  850  C.c.  [old  form  41  fl.  oz.]  of  the  percolate.  Distil 
oif  the  Alcohol  from  the  remainder  by  means  of  a  water-bath,  and 
evaporate  the  residue  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  measure 
1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    PRUNI   VIRGINIANiE    FLUIDUM.    U.S.     Fluid  Extract 

of  Wild  Cherry. 

Metric.  Old  form. 

Wild  Cherry,  in  No.  20  powder looo  Gm.  50  oz.  av. 

Glycerin loo  C.c.  4  fl.  oz.  384  min. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make looo  C.c.  3  pints. 

Mix  the  Glycerin  with  200  C.c.  [old  form  9|  fl.  oz.]  of  Water, 
and,  having  moistened  the  powder  with  the  mixture,  pack  it  firmly  in 
a  cylindrical  glass  percolator,  and,  having  closely  covered  the  perco- 
lator, macemte  for  forty-eight  hours ;  then  gradually  add  menstruum, 
made  in  the  proportion  of  850  C.c.  [old  form  41  fl.  oz.]  of  Alcohol  to 
150  C.c.  [old  form  7  fl.  oz.]  of  Water,  and  allow  the  percolation  to 
proceed  until  the  Wild  Cherry  is  exhausted.  Reserve  the  first  800 
C.c.  [old  form  38|  fl.  oz.]  of  the  percolate,  and  evaporate  the  remain- 
der, at  a  temperature  not  exceeding  50°  C.  (122°  F.),  to  a  soft  extract; 
dissolve  this  in  the  reserved  portion,  and  add  enough  menstruum  to 
make  the  Fluid  Extract  measure  1000  C.c.  [old  form  3  pints], 
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EXTRACTUM    QUASSIiE    FLUIDUM.   U.  S.     Fluid  Extract  of  Quassia. 

Metric.  Old  form. 

Quassia,  in  No.  60  powder looo  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make looo  C.c.  3  pints. 

Mix  300  C.c.  [old  form  141  fl.  oz.]  of  Alcohol  with  600  C.c.  [old 
form  29  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  400 
C.c.  [old  form  19  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  forty -eight  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding  menstruum,  using  the  same  proportions  of 
Alcohol  and  Water  as  before,  until  the  Quassia  is  exhausted.  Reserve 
the  first  900  C.c.  [old  form  43  fl.  oz.]  of  the  percolate,  and  evaporate 
the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion, 
and  add  enough  menstruum  to  make  the  Fluid  Extract  measure  1000 
C.c.  [old  form  3  pints]. 

EXTRACTUM    RHAMNI    PURSHIANiE    FLUIDUM.   U.  S.     Fluid 
Extract  of  Rhamnus  Purshiana. 

Metric.  Old  form. 

Rhamnus  Purshiana,  in  No.  60  powder lOoo  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make looo  C.c.  3  pints. 

Moisten  the  powder  with  400  C.c.  [old  form  19  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradu- 
ally adding  Diluted  Alcohol,  until  the  Rhamnus  Purshiana  is  exhausted. 
Reserve  the  first  800  C.c.  [old  form  38J  fl.  oz.]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract 
measure  1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    RHEI    FLUIDUM.   U.  S.     Fluid  Extract  of  Rhubarb. 

Metric.  Old  form. 

Rhubarb,  in  No.  30  powder looo  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make looo  C.c.  3  pints. 

Mix  800  C.c.  [old  form  38  fl.  oz.]  of  Alcohol  with  200  C.c.  [old 
form  9|  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with 
400  C.c.  [old  form  19  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a 
conical  percolator ;  then  add  enough  menstruum  to  saturate  the  powder 
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and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  menstruum,  using  the  same  proportions 
of  Alcohol  and  Water  as  before,  until  the  Rhubarb  is  exhausted. 
Reserve  the  first  750  C.c.  [old  form  36  fl.  oz.]  of  the  percolate,  and 
evaporate  the  remainder,  at  a  temperature  not  exceeding  70°  0.  (158° 
F.),  to  a  sofl  extract ;  dissolve  this  in  the  reserved  portion,  and  add 
enough  menstruum  to  make  the  Fluid  Extract  measure  1000  C.c. 
[old  form  3  pints]. 

EXTRACTUM    RHOIS    GLABRAE    FLUIDUM.   U.S.     Fluid  Extract  of 

Rhus  Glabra. 

Metric.  Old  form. 

Rhus  Glabra,  in  No.  40  powder looo  Gm.  50oz.  av. 

Glycerin loo  C.c.  4  fl.  oz.  384  min. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make looo  C.c.  3  pints. 

Mix  the  Glycerin  with  900  C.c.  [old  form  43  fl.  oz.]  of  Diluted 
Alcohol,  and,  having  moistened  the  powder  with  350  C.c.  [old  form 
17  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator; 
then  add  enough  menstruum  to  saturate  tlie  powder  and  leave  a  stratum 
above  it.  AViien  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually 
adding,  first,  the  remainder  of  the  menstruum,  and  afterwards  Diluted 
Alcohol,  until  the  Rhus  Glabra  is  exhausted.  Reserve  the  first  800 
C.c.  [old  form  38J  fl.  oz.]  of  the  percolate,  and  evaporate  the  remain- 
der to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add 
enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure  1000 
C.c.  [old  form  3  pints]. 

EXTRACTUM    ROS^E    FLUIDUM.   U.  S.     Fluid  Extract  of  Rose. 

Metric.  Old  form. 

Red  Rose,  in  No.  30  powder looo  Gm.  50oz.  av. 

Glycerin loo  C.c.  4  fl.  oz.  384  min. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make lOOO  C.c.  3  pints. 

Mix  the  Glycerin  with  900  C.c.  [old  form  43  fl.  oz,]  of  Diluted 
Alcohol,  and,  having  moistened  the  powder  with  400  C.c.  [old  form 
19  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  glass  perco- 
lator ;  then  add  enough  menstruum  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macer- 
ate for  forty -eight  hours.  Then  allow  the  percolation  to  proceed,  grad- 
ually adding,  first,  the  remainder  of  the  menstnunn,  and  afterwards 
Diluted  Alcohol,  until  the  Red  Rose  is  exhausted.  Reserve  the  first 
750  C.c.  [old  form  86  fl.  oz.]  of  the  percolate,  and  evaporate  the 
remainder,  in  a  porcelain  capsule,  at  a  temperature  not  exceeding  50° 
C.  (122°  F.),  to  a  sofl  extract ;  dissolve  this  in  the  reserved  portion, 
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and  add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure 
1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    RUBI    FLUIDUM.   U.  S.     Fluid  Extract  of  Rubus. 

Metric.  Old  form. 

Rubus,  in  No.  60  powder looo  Gm.  50  oz.  av. 

Glycerin loo   C.c.  4  fl.  oz.  384  min. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make looo  C.c.  3  pints. 

Mix  the  Glycerin  with  600  C.c.  [old  form  29  fl.  oz.]  of  Alcohol 
and  300  C.c.  [old  form  14J  fl.  oz.]  of  Water,  and,  having  moistened 
the  powder  with  350  C.c.  [old  form  17  fl.  oz.]  of  the  mixture,  pack 
it  firmly  in  a  cylindrical  percolator ;  then  add  enough  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed,  gradually  adding,  first,  the  remainder 
of  the  menstruum,  and  afterwards  a  mixture  of  Alcohol  and  Water, 
made  in  the  proportion  of  600  C.c.  [old  form  28  fl.  oz.]  of  Alcohol  to 
300  C.c.  [old  form  14  fl.  oz.]  of  Water,  until  the  Rubus  is  exhausted. 
Reserve  the  first  700  C.c.  [old  form  33|  fl.  oz.]  of  the  percolate. 
Distil  oif  the  Alcohol  from  the  remainder  by  means  of  a  water-bath, 
and  evaporate  the  residue  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  of  a  mixture  of  Alcohol  and  Water,  using  the 
last-named  proportions,  to  make  the  Fluid  Extract  measure  1000  C.c. 
[old  form  3  pints]. 

EXTRACTUM    RUMICIS    FLUIDUM.   U.S.     Fluid  Extract  of  Rumex. 

Metric.  Old  form. 

Rumex,  in  No.  40  powder looo  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make looo  C.c.  8  pints. 

Moisten  the  powder  w^ith  350  C.c.  [old  form  17  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually 
adding  Diluted  Alcohol,  until  the  Rumex  is  exhausted.  Reserve  the 
first  800  C.c.  [old  form  39  fl.  oz.]  of  the  percolate,  and  evaporate  the 
remainder  to  a  soft  extract;  dissolve  this  in  the  reserved  portion,  and 
add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure  1000 
C.c.  [old  form  3  pints]. 

EXTRACTUM    SABINiE    FLUIDUM.   U.S.     Fluid  Extract  of  Savine. 

Metric.  Old  form. 

Savine,  in  No.  40  powder looo  Gm.  50  oz.  av. 

Alcohol,  a  sufficient  quantity, 

To  malie looo  C-c.  3  pints. 
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Moisten  the  powder  with  250  C.c.  [old  form  12  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator;  then  add  enough  Alco- 
hol to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until 
the  Savine  is  exhausted.  Reserve  the  first  900  C.c.  [old  form  43  fl. 
oz.]  of  the  percolate,  and  evaporate  the  remainder,  at  a  temperature 
not  exceeding  50°  C.  (122°  F.),  to  a  soft  extract;  dissolve  this  in  the 
reserved  portion,  and  add  enough  Alcohol  to  make  the  Fluid  Extract 
measure  1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    SANGUINARIiE    FLUIDUM.   U.S.     Fluid  Extract  of 

Sanguinaria. 

Metric.  Old  form. 

Sanguinaria,  in  No.  60  powder looo  Gm.  50  oz.  av. 

Acetic  Acid 50  C.c.  2.}  fl.  oz. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  C.c.  3  pints. 

Mix  Alcohol  and  Water  in  the  proportion  of  750  C.c.  [old  form 
36  fl.  oz.]  of  Alcohol  and  250  C.c.  [old  form  12  fl.  oz.]  of  Water. 
Moisten  the  powder  with  300  C.c.  [old  form  14|  fl.  oz.]  of  the  mix- 
ture, to  which  the  Acetic  Acid  had  previously  been  added,  and  let  it 
macerate,  in  a  well-covered  vessel,  in  a  warm  place,  during  forty-eight 
hours.  Then  pack  it  firmly  in  a  cylindrical  percolator,  and  gradually 
pour  menstruum  upon  it,  until  the  Sanguinaria  is  exhausted.  Reserve 
the  first  850  C.c.  [old  form  41  fl.  oz.]  of  the  percolate,  and  evaporate 
the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion, 
and  add  enough  Alcohol  to  make  the  Fluid  Extract  measure  1000 
C.c.  [old  form  3  pints]. 

EXTRACTUM    SARSAPARILL^E    FLUIDUM.   U.  S.     Fluid  Extract  of 

Sarsaparilla. 

Metric.  Old  form. 

Sarsaparilla,  in  No.  30  powder 1000  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  C.c.  3  pints. 

Mix  300  C.C.  [old  form  14|  fl.  oz.]  of  Alcohol  with  600  C.c.  [old 
form  29  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  400 
C.c.  [old  form  19  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding  menstruum,  using  the  same  proportions  of 
Alcohol  and  Water  as  before,  until  the  Sarsaparilla  is  exhausted.  Re- 
serve the  first  800  C.c.   [old  form  38|  fl.  oz.]  of  the  percolate,  and 
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evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  meas- 
ure 1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    SARSAPARILLiE    FLUIDUM    COMPOSITUM.    U.S. 
Compound  Fluid  Extract  of  Sarsaparilla. 

-   Metric.  Old  form. 

Sarsaparilla,  in  No.  30  powder 750  Gm.  37J  oz.  av. 

Glycyrrhiza,  in  No.  30  powder 120  Gm.  6  oz.  av. 

Sassafras,  in  No.  30  powder 100  Gm.  5  oz.  av. 

Mezereum,  in  No.  30  powder 30  Gm.  1^  oz.  av. 

Glycerin 100  C.c.  4  fl.  oz.  384  min. 

Alcohol, 

Water,  each,  a  sufficient  quantity. 

To  make 1000  C.c.  3  pints. 

Mix  the  Glycerin  with  300  C.c.  [old  form  14|  fl.  oz.]  of  Alcohol 
and  600  C.c.  [old  form  29  fl.  oz.l  of  Water,  and,  having  moistened 
the  mixed  powders  with  400  C.c.  [old  form  19  fl.  oz.]  of  the  mixture, 
pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  menstruum 
to  saturate  the  poM^der  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed,  gradually  adding,  first,  the  remainder 
of  the  menstruum,  and  afterwards  a  mixture  of  Alcohol  and  Water, 
made  in  the  proportion  of  300  C.c.  [old  form  14|  fl.  oz.]  of  Alcohol 
to  600  C.c.  [old  form  29  fl.  oz.]  of  Water,  until  the  powder  is  ex- 
hausted. Reserve  the  first  800  C.c.  [old  form  38^  fl.  oz.]  of  the  per- 
colate, and  evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in 
the  reserved  portion,  and  add  enough  of  a  mixture  of  Alcohol  and 
Water,  using  the  last-named  proportions,  to  make  the  Fluid  Extract 
measure  1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    SCILL.®    FLUIDUM.   U.  S.     Fluid  Extract  of  Squill. 

Metric.  Old  form. 

Squill,  in  No.  20  powder 1000  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  C.c.  3  pints. 

Mix  750  C.c.  [old  form  36  fl.  oz.]  of  Alcohol  with  250  C.c.  [old 
form  12  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  200 
C.c.  [old  form  9|  fl.  oz.]  of  the  mixture,  pack  it  in  a  cylindrical  per- 
colator ;  then  add  enough  menstruum  to  saturate  the  powder  and  leave 
a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  perco- 
lator, close  the  lower  orifice,  and,  having  closely  covered  the  percolator, 
macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  menstruum,  using  the  same  proportions  of  Alcohol 
and  Water  as  before,  until  the  Squill  is  exhausted.  Reserve  the  first 
750  C.c.  [old  form  36  fl.  oz.]  of  the  percolate,  and  evaporate  the 
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remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and 
add  enough  menstruum  to  make  the  Fluid  Extract  measure  1000  C.c. 
[old  form  3  pints]. 

EXTRACTUM    SCOPARII    FLUIDUM.   U.  S.     Fluid  Extract  of  Scoparius. 

Metric.  Old  form. 

Scoparius,  in  No.  60  powder looo  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make looo  C.c.  3  pints. 

Moisten  the  powder  with  350  C.c.  [old  form  17  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator;  then  add 
enough  menstruum  to  saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually 
adding  Diluted  Alcohol,  using  the  same  proportions  of  Alcohol  and 
Water  as  before,  until  the  Scoparius  is  exhausted.  Reserve  the  first 
850  C.c.  [old  form  41  fl.  oz.]  of  the  percolate,  and  evaporate  the 
remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and 
add  enough  menstruum  to  make  the  Fluid  Extract  measure  1000  C.c. 
[old  form  3  pints]. 

EXTRACTUM    SCUTELLARIAE   FLUIDUM.   U.S.     Fluid  Extract  of 

Scutellaria. 

Metric.  Old  form. 

Scutellaria,  in  No.  40  powder looo  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make looo  C.c.  3  pints. 

Moisten  the  powder  with  350  C.c.  [old  form  17  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradu- 
ally adding  Diluted  Alcohol,  until  the  Scutellaria  is  exhausted.  Reserve 
the  first  800  C.c.  [old  form  38  fl.  oz.]  of  the  percolate,  and  evaporate 
the  remainder,  at  a  temperature  not  exceeding  50°  C.  (122°  F.),  to  a 
soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough 
Diluted  Alcohol  to  make  the  Fluid  Extract  measure  1000  C.c.  [old 
form  3  pints]. 

EXTRACTUM    SENEGA    FLUIDUM.   U.S.     Fluid  Extract  of  Senega. 

Metric.  Old  form. 

Senega,  in  No  40  powder looo  Gm.  50  oz.  av. 

Ammonia  Water 50  C.c.  2^  fl.  oz. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  C.c.  3  pints. 
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Mix  the  Ammonia  Water  with  750  C.c.  [old  form  36  fl.  oz.]  of 
Alcohol  and  200  C.c,  [old  form  9 J  fl.  oz.]  of  Water,  and,  having 
moistened  the  powder  with  450  C.c.  [old  form  21 J  fl.  oz.]  of  the  mix- 
ture, pack  it  firmly  in  a  cylindrical  glass  percolator ;  then  add  enough 
menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding, 
first,  the  remainder  of  the  menstruum,  and  then  a  mixture  of  Alcohol 
and  Water,  made  in  the  proportion  of  750  C.c.  [old  form  36  fl.  oz.] 
of  Alcohol  to  250  C.c.  [old  form  12  fl.  oz.]  of  Water,  until  the  Senega 
is  exhausted.  Keserve  the  first  850  C.c.  [old  form  41  fl.  oz.]  of  the 
percolate,  and  evaporate  the  remainder,  in  a  porcelain  capsule,  to  a 
soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  of 
the  last-mentioned  mixture  of  Alcohol  and  Water  to  make  the  Fluid 
Extract  measure  1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    SENNiE   FLUIDUM.   U.S.     Fluid  Extract  of  Senna. 

Metric.  Old  form. 

Senna,  in  No.  30  powder looo  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make      looo  C.c.  3  pints. 

Moisten  the  powder  with  400  C.c.  [old  form  19  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty -eight  hours.  Then  allow  the  percolation  to  proceed,  gradu- 
ally adding  Diluted  Alcohol,  until  the  Senna  is  exhausted.  Reserve 
the  first  800  C.c.  [old  form  38  J  fl.  oz.]  of  the  percolate,  and  evaporate 
the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion, 
and  add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure 
1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    SERPENTARIiE    FLUIDUM.   U.S.     Fluid  Extract  of 

Serpentaria. 

Metric.  Old  form. 

Serpentaria,  in  No.  60  powder looo  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make      looo  C.c.  3  pints. 

Mix  800  C.c.  [old  form  38  fl.  oz.]  of  Alcohol  with  200  C.c.  [old 
form  9^  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with 
300  C.c.  [old  form  14J  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  glass  percolator ;  then  add  enough  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
dro])  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation   to  proceed,  gradually  adding  menstruum,  using  the 
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same  proportions  of  Alcohol  and  Water  as  before,  until  the  Scrjientaria 
is  exhausted.  Reserve  the  first  900  C.c.  [old  form  43  fl.  oz.]  of  the 
percolate,  and  evaporate  the  remainder,  at  a  temperature  not  exceeding 
50°  C.  (122°  F.),  to  a  soft  extract;  dissolve  this  in  the  reserved  por- 
tion, and  add  enough  menstruum  to  make  the  Fluid  Extract  measure 
1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    SPIGELIiE    FLUIDUM.   U.S.     Fluid  Extract  of  Spigelia. 

Metric.  Old  form. 

Spigelia,  in  No.  GO  powder looo  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make lOOO  C.c.  3  pints. 

Moisten  the  powder  with  300  C.c.  [old  form  14|^  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough 
Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
Diluted  Alcohol,  until  the  Spigelia  is  exhausted.  Reserve  the  first  850 
C.c.  [old  form  41  fl.  oz.]  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
Diluted  Alcohol  to  make  the  Fluid  Extract  measure  1000  C.c.  [old 
form  3  pints]. 

EXTRACTUM    STILLINGIiE   FLUIDUM.   U.  S.     Fluid  Extract  of 

Stillingia. 

Metric.  Old  form. 

Stillingia,  in  No.  40  powder looo  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity. 


To  make looo  C.c.  3  pints. 

Moisten  the  powder  with  300  C.c.  [old  form  14|  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator  ;  then  add  enough 
Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
Dilated  Alcohol,  until  the  Stillingia  is  exhausted.  Reserve  the  first 
850  C.c.  [old  form  41  fl.  oz.]  of  the  percolate,  and  evaporate  the 
remainder  to  a  soft  extract;  dissolve  this  in  the  reserved  portion,  and 
add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure  1000 
C.c.  [old  form  3  pints]. 

EXTRACTUM    STRAMONII    SEMINIS   FLUIDUM.   U.  S.      Fluid  Extract 

of  Stramonium  Seed. 
[ExTRACTUM  Stramonii  Fluidum,  Pharm.  1880.] 

Metric.  Old  form. 

Stramonium  Seed,  in  No.  60  powder looo  Gm.  60  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity. 


To  make looo  C.c.  3  pints. 
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Mix  750  C.c.  [old  form  36  fl.  oz.]  of  Alcohol  with  250  C.c.  [old 
form  12  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  200 
C.c.  [old  form  9J  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding  menstruum,  using  the  same  proportions  of 
Alcohol  and  Water  as  before,  until  the  Stramonium  Seed  is  exhausted. 
Reserve  the  first  900  C.c.  [old  form  43  fl.  oz.]  of  the  percolate,  and 
evaporate  the  remainder,  at  a  temperature  not  exceeding  50°  C.  (122° 
F.),  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add 
enough  menstruum  to  make  the  Fluid  Extract  measure  1000  C.c.  [old 
form  3  pints]. 

EXTRACTUM    TARAXACI    FLUIDUM.   U.  S.     Fluid  Extract  of 
Taraxacum. 

Metric.  Old  form. 

Taraxacum,  in  No.  30  powder looo  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity. 


To  make lOOO  C.c.  3  pints. 

Moisten  the  powder  with  300  C.c.  [old  form  14J  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough 
Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  tiie  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
Diluted  Alcohol,  until  the  Taraxacum  is  exhausted.  Reserve  the  first 
850  C.c.  [old  form  41  fl.  oz.]  of  the  percolate  ;  distil  off  the  Alcohol  from 
the  remainder  by  means  of  a  water-bath,  and  evaporate  the  residue  to 
a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
Diluted  Alcohol  to  make  the  Fluid  Extract  measure  1000  C.c.  [old 
form  3  pints], 

EXTRACTUM   TRITICI    FLUIDUM.   U.  S.     Fluid  Extract  of  Triticum. 

Metric.  Old  form. 

Triticum,  finely  cut looo  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make lOOo  C.c.  3  pints. 

Pack  the  Triticum  in  a  cylindrical  percolator,  pour  Boiling  Water 
upon  it,  and  allow  the  percolation  to  proceed,  supplying  boiling  water, 
as  required,  until  the  Triticum  is  exhausted.  Evaporate  the  percolate 
to  750  C.c.  [old  form  36  fl.  oz.],  and,  having  added  to  it  250  C.c. 
[old  form  12  fl.  oz.]  of  Alcohol,  mix  well  and  set  it  aside  for  forty- 
eight  hours.  Then  filter  the  liquid  and  add  to  the  filtrate  enough  of  a 
mixture  of  Alcohol  and  Water  made  in  the  proportion  of  1  volume  of 
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Alcohol  to  3  voliiniGS  of  Water  to  make  the  Fluid  Extract  measure 
1000  C.c.  [old  form  3  pints]. 

EXTRACTUM   UVJE  URSI   FLUIDUM.   U.S.     Fluid  Extract  of  Uva  Ursi. 

Metric.  Old  form. 

Uva  Ursi,  in  No.  30  powder looo  Gm.  50  oz.  av. 

Glycerin.    .       300  C.c.  14.}  fl.  oz. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  C.c.  3  pints. 

Mix  the  Glycerin  with  200  C.c.  [old  form  9|  fl.  oz.]  of  Alcohol  and 
500  C.c.  [old  form  24  fl.  oz.]  of  Water,  and,  having  moistened  the 
powder  with  400  C.c.  [old  form  19  fl.  oz.]  of  the  mixture,  pack  it 
firmly  in  a  cylindrical  glass  percolator ;  then  add  enough  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed,  gradually  adding,  first,  the  remainder 
of  the  menstruum,  and  afterwards  a  mixture  of  Alcohol  and  Water, 
made  in  the  proportion  of  200  C.c.  [old  form  10  fl.  oz.]  of  Alcohol  to 
500  C.c.  [old  form  24  fl.  oz.]  of  Water,  until  the  Uva  Ursi  is  ex- 
hausted. Reserve  the  first  900  C.c.  [old  form  43  fl.  oz.]  of  the  per- 
colate, and  evaporate  the  remainder,  at  a  temperature  not  exceeding  50° 
C.  (122°  F.),  to  a  soft  extract;  dissolve  this  in  the  reserved  portion, 
and  add  enough  of  the  mixture  of  Alcohol  and  Water  to  make  the 
Fluid  Extract  measure  1000  C.c.  [old  form  3  pints]. 

EXTRACTUM   VALERIANiE   FLUIDUM.   U.  S.     Fluid  Extract  of 

Valerian. 

Metric.  Old  form. 

Valerian,  in  No.  60  powder 1000  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  C.c.  3  pints. 

Mix  750  C.c.  [old  form  36  fl.  oz.]  of  Alcohol  with  250  C.c.  [old 
form  12  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  300 
C.c.  [old  form  14J  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylin- 
drical percolator ;  then  add  enough  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  menstruum,  using  the  same  proportions 
of  Alcohol  and  Water  as  before,  until  the  Valerian  is  exhausted. 
Reserve  the  first  850  C.c.  [old  form  41  fl.  oz.]  of  the  percolate,  and 
evaporate  the  remainder,  at  a  temperature  not  exceeding  50°  C  (122° 
F.),  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add 
enough  menstruum  to  make  the  Fluid  Extract  measure  1000  C.c. 
[old  form  3  pints]. 
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EXTRACTUM    VERATRI    VIRIDIS    FLUIDUM.    U.  S.     Fluid  Extract  of 

Veratrum  Viride. 

Metric.  Old  form. 

Veratrum  Viride,  in  No.  60  powder looo  Gm.  50  oz.  av. 

Alcohol,  a  sufficient  quantity, 


To  make looo  C.c.  3  pints. 

Moisten  the  powder  with  300  C.c.  [old  form  14J  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alco- 
hol to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until 
the  Veratrum  Viride  is  exhausted.  Reserve  the  first  900  C.c.  [old 
form  43  fl.  oz.]  of  the  percolate,  and  evaporate  the  remainder,  at  a  tem- 
perature not  exceeding  50°  C  (122°  F.),  to  a  soft  extract;  dissolve 
this  in  the  reserved  portion,  and  add  enough  Alcohol  to  make  the 
Fluid  Extract  measure  1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    VIBURNI    OPULI    FLUIDUM.   U.  S.     Fluid  Extract  of 
Viburnum  Opulus. 

Metric.  Old  form. 

Viburnum  Opulus,  in  No.  60  powder looo  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make looo  C.c.  3  pints. 

Mix  750  c.c.  [old  form  36  fl.  oz.]  of  Alcohol  with  250  C.c.  [old 
form  12  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  300 
C.c.  [old  form  14J  fl.  oz.]  of  the  mixture,  pack  it  moderately  in  a 
cylindrical  percolator ;  then  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  perco- 
lation to  proceed,  gradually  adding  menstruum,  using  the  same  pro- 
portions of  Alcohol  and  Water  as  before,  until  the  Viburnum  Opulus 
is  exhausted.  Reserve  the  first  850  C.c.  [old  form  41  fl.  oz,]  of  the 
percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve  this 
in  the  reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid 
Extract  measure  1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    VIBURNI    PRUNIFOLII    FLUIDUM.   U.S.     Fluid 
Extract  of  Viburnum  Prunifolium. 

Metric.  Old  form. 

Viburnum  Prunifolium,  in  No.  60  powder looo  Gm,  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make looo  C.c.  3  pints. 

Mix  750  C.c.  [old  form  36  fl.  oz.]  of  Alcohol  with  250  C.c.  [old 
form  12  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  300 
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C.c.  [old  form  14|  fl.  oz.]  of  the  mixture,  pack  it  moderately  in  a 
cylindrical  percolator;  then  add  enough  menstruum  to  saturate  the 
jwwder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  Iiaving  (dosely  covered 
the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  perco- 
lation to  proceed,  gradually  adding  menstruum,  using  the  same  pro- 
portions of  Alcohol  and  Water  as  before,  until  the  Viburnum  Pruni- 
folium  is  exhausted.  Reserve  the  first  850  C.c.  [old  form  41  fl.  oz.] 
of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve 
this  in  the  reserved  portion,  and  add  enough  menstruum  to  make  the 
Fluid  Extract  measure  1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    XANTHOXYLI    FLUIDUM.   U.  S.     Fluid  Extract  of 

Xanthoxylum. 

Metric.  OIJ  form. 

Xanthoxylum,  in  No.  40  powder looo  Gm.  60  oz.  av. 

Alcohol,  a  sufficient  quantity, 


To  make looo  C.c.  3  pints. 

Moisten  the  powder  with  250  C.c.  [old  form  12  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alco- 
hoi  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until 
the  Xantiioxylum  is  exhausted.  Reserve  the  first  900  C.c.  [old  form 
43  fl.  oz.]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract;  dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol 
to  make  the  Fluid  Extract  measure  1000  C.c.  [old  form  3  pints]. 

EXTRACTUM    ZINGIBERIS    FLUIDUM.    U.  S.     Fluid  Extract  of  Ginger. 

Metric.  Old  form. 

Ginger,  in  No.  40  powder looo  Gm.  50  oz.  av. 

Alcohol,  a  sufficient  quantity, 


To  make looo  C.c.  3  pints. 

Moisten  the  powder  with  250  C.c.  [old  form  12  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alco- 
hol to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  ibr  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until 
the  Ginger  is  exhausted.  Reserve  the  first  900  C.c.  [old  form  43  fl. 
oz.]  of  the  percolate,  and  evaporate  the  remainder,  at  a  temperature 
not  exceeding  50°  C.  (122°  F.),  to  a  soft  extract;  dissolve  this  in  the 
reserved  i)ortion,  and  add  enougli  Alcohol  to  make  the  Fluid  Extract 
measure  1000  C.c.  [old  form  3  pints]. 
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QUESTIONS  ON  CHAPTER  XXVII. 

ALCOHOLIC   LIQUIDS    MADE    BY  PERCOLATION    OR 
MACERATION. 

"What  are  tinctures  ?     How  many  are  official  ? 

Wherein  do  they  differ  from  spirits? 

"What  exception  is  there  to  this  rule  ? 

By  what  different  methods  are  tinctures  made  ? 

What  menstrua  are  used  in  making  tinctures  ? 

What  are  the  advantages,  and  what  the  disadvantages,  of  using  alcohol  as  a 
menstruum  ? 

Where  the  alcohol  is  objectionable,  what  other  preparation  may  be  substituted  for 
a  tincture  ? 

Which  will  extract  a  larger  amount  of  the  soluble  principles  of  a  drug,  a  pint  of 
diluted  alcohol  or  half  a  pint  of  alcohol  and  half  a  pint  of  water,  used  separately? 

Name  some  of  the  principal  substances  that  are  soluble  in  alcohol. 

What  substances  are  soluble  in  diluted  alcohol  ? 

For  what  purpose  is  glycerin  used  in  tinctures  ? 

In  what  different  ways  are  official  tinctures  made  ? 

Which  is  the  best  method  for  making  tinctures  ? 

What  are  the  special  advantages  of  percolation  ? 

Which  will  be  found  more  convenient  in  practice,  the  use  of  measures  or  the  use 
of  parts  by  weight  in  making  tinctures? 

How  many  official  tinctures  are  made  by  percolation? 

In  what  cases  is  the  process  of  maceration  preferably  used  ? 

What  tincture  is  made  by  simple  solution  ? 

What  official  tincture  is  made  by  dilution  ? 

Give  the  formula  and  mode  of  making  tincture  of  aconite. 

What  part  of  the  plant  is  meant  by  aconite  ? 

What  fineness  of  powder  is  used  in  this  formula  ? 

Give  the  official  name,  formula,  and  mode  of  making  tincture  of  aloes.  Tincture  of 
aloes  and  myrrh.     Tincture  of  arnica  flowers. 

The  name  of  this  preparation  in  the  U.  S.  P.  of  1870  was  tincture  of  arnica. 
Why  was  it  changed  ? 

Give  the  official  name,  formula,  and  mode  of  making  tincture  of  arnica  root. 
Tincture  of  asafetida.  Tincture  of  bitter  orange  peel.  Tincture  of  sweet  orange 
peel.  Tincture  of  belladonna  leaves.  What  was  the  name  of  this  preparation  in  the 
Pharmacopoeia  of  1880?  Tincture  of  benzoin.  Compound  tincture  of  benzoin. 
Tincture  of  bryonia.  Tincture  of  calendula.  Tincture  of  calumba.  Tincture  of 
Indian  cannabis.  Tincture  of  cantharides.  Tincture  of  capsicum.  Tincture  of 
cardamom.  Compound  tincture  of  cardamom.  Compound  tincture  of  catechu. 
Tincture  of  chirata.     Tincture  of  cimicifuga.     Tincture  of  cinchona. 

What  kind  of  cinchona  is  used  in  this  tincture  ? 

Give  the  formula  and  mode  of  making  compound  tincture  of  cinchona. 

What  kind  of  cinchona  is  used  in  this  tincture  ? 

What  degree  of  fineness  is  directed  for  the  powder  ? 

Give  the  formula  and  mode  of  making  tincture  of  cinnamon.  Tincture  of  col- 
chicum  seed.  What  was  the  name  of  this  preparation  in  the  U.  S.  P.  of  1880? 
Tincture  of  saffron.     Tincture  of  cubeb.     Tincture  of  digitalis. 

How  should  tinctures  of  fresh  herbs  be  made  when  no  special  direction  has  been 
given  ? 

Give  the  formula  for  tincture  of  ferric  chloride. 

What  salt  of  iron  does  it  contain  ? 

Describe  its  appearance  and  properties. 

What  is  its  specific  gravity  ? 

Give  the  formula  and  mode  of  making  tincture  of  nutgall.  Tincture  of  gelsemium. 
Compound  tincture  of  gentian. 

What  degree  of  fineness  is  directed  for  the  powder? 

Give  the  formula  and  mode  of  making  tincture  of  guaiac.  Ammoniated  tincture 
of  guaiac.  What  dcsgree  of  fineness  is  directed  for  the  powder  in  these  last  two  tinc- 
tures?    Tincture  of  hops.     Tincture  of  hydrastis.     Tincture  of  hyoscyamus. 

Give  the  formula  and  mode  of  making  tincture  of  iodine. 
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How  does  the  present  name  (Latin)  differ  from  that  of  the  U.  S.  P.  1870  ? 

Give  the  formula  for  making  tincture  of  ipecac  and  opium. 

Give  the  fonnuia  and  mode  of  making  tincture  of  kino.  Tincture  of  kramcria. 
Tincture  of  lactucarium.     Compound  tincture  of  lavender. 

What  degree  of  fineness  is  directed  for  the  powder  ? 

Give  the  formula  and  mode  of  making  tincture  of  lobelia. 

"What  part  of  the  plant  is  meant  by  lobelia? 

Give  the  formula  and  mode  of  making  tincture  of  matico.  Tincture  of  musk. 
Tincture  of  myrrh.     Tincture  of  nux  vomica. 

How  much  dry  extract  of  nux  vomica  does  each  100  parts  of  tincture  contain  ? 

What  percentage  of  alkaloids  should  extract  of  nux  vomica  contain  ? 

What  quantity  of  alkaloids  should  be  contained  in  100  C.c.  of  the  tincture? 

How  is  tincture  of  opium  made  ? 

How  much  opium  is  there  in  each  100  parts  of  tincture? 

About  how  much  is  there  in  a  teaspoonful  of  tincture  ? 

Give  the  formula  and  mode  of  making  camphorated  tincture  of  opium. 

How  much  opium  is  there  in  each  100  parts  of  this  tincture? 

How  is  deodorized  tincture  of  opium  made? 

How  much  opium  is  there  in  each  100  parts  of  tincture? 

Give  the  fornmla  and  mode  of  making  tincture  of  physostigma.  Tincture  of  py- 
rethrum.  Tincture  of  quassia  Tincture  of  quillaja.  Tincture  of  rhubarb.  Aro- 
matic tincture  of  rhubarb.  Sweet  tincture  of  rhubarb.  Tincture  of  sanguinaria. 
Tincture  of  squill.  Tincture  of  serpentaria.  Tincture  of  stramonium  seed.  Tinc- 
ture of  sumbul.  Tincture  of  tolu.  Tincture  of  valerian.  Amraoniated  tincture  of 
valerian.     Tincture  of  vanilla.     Tincture  of  veratrum  viride.     Tincture  of  ginger. 

What  are  medicated  wines? 

Which  are  preferable  preparations,  wines  or  tinctures?  and  why? 

How  many  official  wines  are  there  ? 

In  how  many  different  ways  are  official  wines  prepared  ? 

.Which  are  not  medicated  ? 

How  many  are  made  by  solution  ?     Name  them. 

Name  those  made  by  maceration.     By  percolation. 

How  are  they  made  ? 

What  is  white  wine  ? 

What  percentage  of  alcohol  should  it  contain  ? 

What  is  red  wine?     How  much  alcohol  should  it  contain? 

What  wine  is  used  in  making  the  official  wines  ? 

Give  the  formula  and  mode  of  making  wine  of  antimony. 

What  percentage  of  tartrate  does  it  contain  ? 

About  how  much  in  a  teaspoonful  ? 

Give  the  formula  and  mode  of  making  wine  of  colchicum  root.  Wine  of  colchi- 
cum  seed.  Wine  of  ergot.  Bitter  wine  of  iron.  Wine  of  citrate  of  iron.  Wine 
of  ipecac.     Wine  of  opium. 

How  much  opium  is  there  in  100  parts  of  the  wine? 

Give  the  formula  and  mode  of  making  wine  of  rhubarb. 

What  are  fluid  extracts  ? 

When  were  they  nuide  official  in  the  U.  S.  P.  for  the  first  time  ? 

How  many  are  there  in  the  present  Pharmacopa?ia  ? 

What  are  the  special  advantages  of  fluid  extracts  ? 

How  is  permanency  secured  ? 

What  is  the  advantage  of  concentration  ? 

Are  the  fluid  extracts  of  the  present  Pharmacopoeia  of  the  same  strength  as  those 
of  the  U.S.  P.  1870? 

What  dift'erence  is  there  between  them  ? 

Are  they  ditt'erent  from  those  of  the  U.S.  P.  1880? 

Upon  what  is  the  present  sy.stem  arranged  ? 

In  what  different  methods  are  fluid  extracts  made? 

What  is  the  official  process  ? 

Give  a  typical  formula  for  preparing  a  fluid  extract. 

Explain  the  process  of  percolation  with  incomplete  exhaustion  in  making  fluid 
extracts. 

What  is  the  principal  disadvantage  of  this  process,  and  why  is  the  official  process 
better  ? 

Give  a  description  of  the  process  of  repercolation.  Of  repercolation  with  hydrauli*" 
pressure.     Of  vacuum  maceration  and  percolation. 
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How  may  fluid  extracts  be  best  preserved  ? 

Into  how  many  classes  are  fluid  extracts  divided? 

How  many  have  for  a  menstruum  alcohol  ?  Name  them.  Why  is  alcohol  used 
for  these  in  preference  to  other  menstruums  ? 

How  many  have  for  a  menstruum  4  parts  alcohol,  1  part  water? 

How  many  have  for  a  menstruum  3  parts  alcohol,  1  part  water?  Name  them. 
How  many  have  acetic  acid  in  addition  to  this  menstruum?  Name  them.  "What 
fluid  extract  has  ammonia,  how  much  ammonia  is  used,  and  why  is  ammonia  used  ? 

How  many  have  for  a  menstruum  2  parts  alcohol,  1  part  water?  Name  them. 
How  many  have  glycerin  in  addition  to  this  menstruum,  and  how  much  glycerin  is 
used?     Name  them. 

How  many  have  for  a  menstruum  diluted  alcohol  ?     Name  them. 

How  many  have  glycerin  in  addition  to  this  menstruum  ?  Name  them.  How 
much  glycerin  have  they  ?  Have  they  all  the  same  amount  of  glycerin  ?  How 
many  have  a  menstruum  of  diluted  alcohol  together  with  acetic  acid?  How  much 
acetic  acid  is  used,  and  for  what  purpose? 

How  many  have  for  a  menstruum  1  part  alcohol,  2  parts  water?  Name  them. 
Which  one  has  this  same  menstruum  with  the  addition  of  glycerin  ? 

Give  the  menstrua  for  the  following  fluid  extracts  :  apocynum,  bitter  orange  peel, 
cinchona,  frangula,  glycyrrhiza,  gossypium,  hamamelis,  pareira,  uvaursi,  wild  cherry. 

What  two  have  for  a  menstruum  boiling  water  ? 

Which  ofiicial  fluid  extract  is  made  with  ammonia  water  in  the  menstruum  ? 

What  is  the  object  of  using  ammonia  water? 


Fig.  347. 


CHAPTER    XXYIII. 

ETHEREAL   LIQUIDS  MADE    BY  PERCOLATION. 

Oleoresinae.     Oleoredns. 

The  oleoresins  are  official  liquid  preparations,  consisting  principally 
of  natural  oils  and  resins  extracted  from  vegetable  substances  by  per- 
colation with  ethylic  ether.  The  oleoresins  were  formerly 
classed  with  fluid  extracts,  but  they  differ  essentially  from 
the  latter:  1.  They  do  not  bear  any  uniform  relation  to 
the  drug,  as  the  fluid  extracts  do,  of  gramme  to  cubic  centi- 
metre,— the  yield  of  oleoresin  obtained  from  the  drug  vary- 
ing according  to  the  proportion  of  oil  and  resin  naturally 
present.  2.  The  menstruum  used,  ethylic  ether,  extracts 
principles  which  are  often  insoluble  in  alcohol  or  in  diluted 
alcohol,  and  vice  versa.  Oleoresin  of  cubeb,  for  instance, 
is  not  identical  in  properties  with  fluid  extract  of  cubeb. 
3.  They  are  without  exception  the  most  concentrated  liquid 
preparations  of  the  drugs  that  are  produced. 

Oleoresins  are  prepared  by  percolating  the  powdered  drug, 
contained  in  a  cylindrical  percolator  provided  with  a  cover 
and  receptacle  suitable  for  volatile  liquids,  with  ethylic 
ether,  until  exhausted,  recovering  the  greater  part  of  the 
ether  by  distillation,  and  exposing  the  residue  in  a  capsule 
to  spontaneous  evaporation  until  the  remaining  ether  has 
evaporated.  Fig.  347  shows  a  convenient  percolator  for 
making  oleoresins.  The  powder  should  not  be  packed  too 
tightly  in  the  narrow  percolator :  the  exit-tube  affords  a 
means  of  easily  regulating  the  flow.  A  continuous  extraction 
apparatus  can  be  made  of  this  percolator  by  enclosing  the 
upper  part  in  a  suitable  case  and  passing  cold  water  be- 
tween, arranging  the  apparatus  like  a  Liebig's  condenser 
(see  page  157).  A  glass  tube  is  connected  with  the  top  of 
the  percolator  and  the  mouth  of  the  bottle  by  rubber-tube 
connections,  and  if  the  receiving-bottle  is  placed  in  a  water- 
l)ath  and  the  water  gently  heated,  the  ether  will  evaporate 
from  the  percolate,  the  vapors  rising  in  the  tube  and  con- 
densing in  the  upper  part  of  the  percolator. 

Oleoresins  which  have  not  been  evaporated  sufficiently 
are  frequently  found  in  commerce  :  they  have  a  decided  odor 
of  ether,  and  sometimes  of  benzin,  showing  in  the  latter 
case  that  a  menstruum  which  is  a  much  inferior  solvent 
has  been  substituted  for  the  one  authorized  by  the  Pharma- 
copoeia.    Six  oleoresins  are  oflicial. 
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Table  of  Official  Oleoresins. 


Name, 

Yield. 

Dose. 

Oleoresi 

na  Aspidii. 

10  to  15  per  cent. 

f^ss  to  fji. 

Capsici. 
Cubebae. 

5  per  cent. 

18  to  25  per  cent. 

TTbl  to  n\,i. 

1T\^V  to  TTLXXX. 

Lupulini. 

Piperis. 

Zingiberis. 

50  per  cent. 

5  per  cent. 

6  to  8  per  cent. 

Ti\,ij  to  iTLv. 
rrii  to  TT\^i. 
n^i. 

OLEORESINA   ASPIDII.   U.S.     Oleoresin  of  Aspidium. 

Metric.  Old  form. 

Aspidium,  recently  reduced  to  No.  60  powder    ....    500  Gm.  16  oz.  av. 

Ether,  a  sufficient  quantity. 

Put  the  Aspidium  into  a  cylindrical  glass  percolator,  provided  with 
a  stop-cock,  and  arranged  with  cover  and  receptacle  suitable  for  vola- 
tile liquids.  Press  the  drug  firmly,  and  percolate  slowly  with  Ether, 
added  in  successive  portions,  until  the  drug  is  exhausted.  Recover 
the  greater  part  of  the  Ether  from  the  percolate  by  distillation  on  a 
water-bath,  and,  having  transferred  the  residue  to  a  capsule,  allow  the 
remaining  Ether  to  evaporate  spontaneously.  (The  product  is  usually 
about  60  Gm.)  [old  form  2  fl.  oz.]. 

Keep  the  oleoresin  in  a  well -stoppered  bottle. 

Note. — Oleoresin  of  Aspidium  usually  deposits,  on  standing,  a 
granular-crystalline  substance  (filicic  acid).  This  should  be  thoroughly 
mixed  with  the  liquid  portion  before  use. 

OLEORESINA   CAPSICI.   U.  S.     Oleoresin  of  Capsicum. 

Metric.  Old  form. 

Capsicum,  in  No.  60  powder 500  Gm.  32  oz.  av. 

Ether,  a  sufficient  quantity. 

Put  the  Capsicum  into  a  cylindrical  glass  percolator,  provided  with 
a  stop-cock,  and  arranged  with  cover  and  receptacle  suitable  for  vola- 
tile liquids.  Press  the  drug  firmly,  and  percolate  slowly  with  Ether, 
added  in  successive  portions,  until  the  drug  is  exhausted.  Recover 
the  greater  part  of  the  Ether  from  the  percolate  by  distillation  on  a 
water-bath,  and,  having  transferred  the  residue  to  a  capsule,  allow  the 
remaining  Ether  to  evaporate  spontaneously.  Then  pour  off  the  liquid 
portion,  transfer  the  remainder  to  a  strainer,  and,  when  the  separated 
fatty  matter  (which  is  to  be  rejected)  has  been  completely  drained,  mix 
the  liquid  portions  together.  (The  product  is  usually  about  25  Gm.) 
[old  form  1 J  fl.  oz.]. 

Keep  the  Oleoresin  in  a  well-stoppered  bottle. 

OLEORESINA   CUBEBiE.   U.  S.     Oleoresin  of  Cubeb. 

Metric.  Old  form. 

Cubeb,  in  No.  30  powder 500  Gm.  16  oz.  av. 

Ether,  a  sufficient  quantity. 

Put  the  Cubeb  into  a  cylindrical  glass  percolator,  provided  with  a 
stop-cock,  and  arranged  with  cover  and  receptacle  suitable  for  volatile 
liquids.  Press  the  drug  fii-mly,  and  percolate  slowly  with  Ether,  added 
in  successive  portions,  until  the  drug  is  exhausted.  Recover  the  greater 
part  of  the  Ether  from  the  percolate  by  distillation  on  a  water-bath, 
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and,  having  transferred  the  residue  to  a  capsule,  allow  the  remaining 
Ether  to  evaporate  spontaneously.  (The  product  is  usually  about  125 
Gm.)  [old  form  4  fl.  oz.]. 

Keep  the  product  in  a  well-stoppered  bottle. 

Note. — Oleorcsin  of  Cubeb  deposits,  after  standing  for  some  time, 
a  waxy  and  crystalline  matter  (Cubebin),  which  should  be  rejected,  only 
the  liquid  portion  being  used. 

OLEORESINA    LUPULINI.   U.  S.     Oleoresin  of  Lupulin. 

Metric.  Old  form. 

Lupulin 100  Gm.  16  oz.  av. 

Ether,  a  suflScient  quantity. 

Put  the  Lupulin  into  a  cylindrical  glass  percolator,  provided  with  a 
stop-cock,  and  arranged  with  cover  and  receptacle  suitable  for  volatile 
liquids.  Press  the  drug  very  lightly,  and  percolate  slowly  with  Ether, 
added  in  successive  portions,  until  the  drug  is  exhausted.  Recover 
the  greater  part  of  the  Ether  from  the  percolate  by  distillation  on  a 
water-bath,  and,  having  transferred  the  residue  to  a  capsule,  allow  the 
remaining  Ether  to  evaporate  spontaneously.  (The  product  is  usually 
about  50  Gm.)  [old  form  8  fl.  oz.]. 

Keep  the  Oleoresin  in  a  well-stoppered  bottle. 

OLEORESINA   PIPERIS.   U.S.     Oleoresin  of  Pepper. 

Metric.  Old  form. 

Pepper,  in  No.  GO  powder 500  Gm.  32  oz.  av. 

Ether,  a  sufficient  quantity. 

Put  the  Pep})er  into  a  cylindrical  glass  percolator,  provided  with  a 
stop-cock,  and  arranged  with  a  cover  and  receptacle  for  volatile  liquids. 
Press  the  drug  firmly,  and  percolate  slowly  with  Ether,  added  in  suc- 
cessive portions,  until  the  drug  is  exhausted.  Recover  the  greater  part 
of  the  Ether  from  the  percolate  by  distillation  on  a  water-bath,  and, 
having  transferred  the  residue  to  a  capsule,  set  this  aside  until  the 
remaining  Ether  has  evaporated,  and  the  deposition  of  crystals  of 
piperin  has  ceased.  Lastly,  separate  the  Oleoresin  from  the  piperin 
by  expression  through  a  muslin  strainer.  (The  product  is  usually 
about  25  Gm.)  [old  form  1|  fl.  oz.]. 

Keep  the  Oleoresin  in  a  well-stoppered  bottle. 

OLEORESINA   ZINGIBERIS.   U.S.     Oleoresin  of  Ginger. 

Metric.  Old  form. 

Ginger,  in  No.  60  powder 500  Gm.  16  oz.  av. 

Ether,  a  sufficient  quantity. 

Put  the  Ginger  into  a  cylindrical  glass  percolator,  provided  with  a 
stop-cock,  and  arranged  with  cover  and  receptacle  suitable  for  volatile 
liquids.  Press  the  drug  firmly,  and  percolate  slowly  with  Ether,  added 
in  successive  portions,  until  the  drug  is  exhausted.  Recover  the  greater 
part  of  the  Ether  from  the  percolate  by  distillation  on  a  water-bath, 
and,  having  transferred  the  residue  to  a  capsule,  allow  the  remaining 
Ether  to  evaporate  spontaneously.  (The  product  is  usually  about  30 
Gm.)  [old  form  1  fl.  oz.]. 

Keep  the  Oleoresin  in  a  well-stoppered  bottle. 


OHAPTEE  XXIX. 

ACETOUS   LIQUIDS   MADE   BY   PERCOLATION. 

Aceta.      Vinegars. 

This  class  of  preparations  is  an  old  one,  having  been  in  use  since  the 
days  of  Hippocrates.  Medicated  vinegars  are  solutions  of  the  active 
principles  of  drugs  in  diluted  acetic  acid,  the  latter  being  chosen  as  a 
menstruum  because  acetic  acid  is  not  only  a  good  solvent  but  also  pos- 
sesses antiseptic  properties. 

Diluted  acetic  acid  replaces  the  menstrua  formerly  used,  wine  and  cider 
vinegar  having  been  discarded  on  account  of  their  variable  quality. 
Acetic  acid  may  be  obtained  in  all  parts  of  the  country  very  cheaply 
and  of  unexceptionable  quality,  and  by  simple  admixture  with  about 
five  times  its  weight  of  water  the  menstruum  is  produced.  The  prop- 
erties of  acetic  acid  are  noticed  in  Part  IV.  of  this  work. 

Ihvo  vinegars  are  official  at  present :  one  is  made  from  a  drug  which 
owes  its  activity  to  alkaloids.  The  advantage  of  using  acidulous  men- 
struum is  apparent  in  forming  soluble  salts  with  the  alkaloids,  and 
experience  has  proved  the  value  of  diluted  acetic  acid  as  a  solvent  in 
exhausting  drugs  of  this  character.  The  medicated  vinegars  should 
not  be  made  in  larger  quantities  than  can  be  used  within  a  reasonable 
time,  for,  although  possessed  of  most  of  the  characters  of  permanent 
preparations,  they  are  liable  to  deposit  in  time. 

The  official  vinegars  are  now  uniform  in  strength,  each  containing 
the  soluble  principles  from  ten  per  cent,  of  drug.  They  are  both  made 
by  percolation. 

Table  of  Official  Vinegars. 
Name.  Proportions. 

Acetum  Opii 100  Gm.  Powdered  Opium;  30  Gm.  Powdered  Nutmeg; 

200  Gm.  Sugar,  with  sufficient  Diluted  Acetic  Acid  to 
make  1000  C.c. 

*«        Scillse 100  Gm.  Squill,   No.  30  powder,  with  sufficient  Diluted 

Acetic  Acid  to  make  1000  C.c. 

ACETUM    OPII.   U.  S.     Vinegar  of  Opium. 

Metric.  Old  form. 

Powdered  Opium loo  Gm.  365  grains. 

Nutmeg,  in  No.  30  powder 30  Gm.  109  grains. 

Sugar 200  Gm.  730  grains. 

Diluted  Acetic  Acid,  a  sufficient  quantity,  

To  make 1000  C.c.  ^  pint. 

Macerate  the  Opium  and  Nutmeg  in  500  C.c.  [old  form  4  fl.  oz.] 
of  Diluted  Acetic  Acid  during  seven  days,  frequently  stirring ;  then 
436 
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strain  through  muslin  of  close  texture,  and  express  the  liquid.  Mix 
the  residue  with  200  C.c.  [old  form  1^  fl.  oz.]  of  Diluted  Acetic  Acid 
to  a  uniform  magma,  and  strain  and  express  again.  Mix  and  filter 
the  strained  liquids,  dissolve  the  Sugar  in  the  filtrate,  and  pass  enough 
Diluted  Acetic  Acid  through  the  filter  to  make  the  product  measure 
1000  C.c.  [old  form  8  fl.  oz.]. 

To  assay  this  preparation,  transfer  100  C.c.  of  it  to  a  small  capsule,  add  4  Gra.  of 
precipitated  calcium  carbonate,  or  such  a  quantity  as  will  be  sufficient  to  neutralize 
the  free  acid,  and  then  proceed  further  as  directed  under  THnctura  Opii. 

ACETUM    SCILLiE.   U.  S.     Vinegar  of  Squill. 

Metric.  Old  form. 

Squill,  in  No.  30  powder 100  Gm.  3  oz.  av.  148  gr. 

Diluted  Acetic  Acid,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

Macerate  the  Squill  with  900  C.c.  [old  form  29  fl.  oz.]  of  Diluted 
Acetic  Acid  during  seven  days,  frequently  stirring ;  then  strain  through 
muslin,  and  wash  the  mass  on  the  strainer  with  enough  Diluted  Acetic 
Acid,  until  the  strained  liquid  measures  1000  C.c.  [old  form  2  pints]. 
Finally  filter. 


QUESTIONS  ON  CHAPTERS  XXVIII.  AND  XXIX. 

ETHEREAL    AND    ACETOUS    LIQUIDS    MADE    BY    PER- 
COLATION. 

What  are  oleoresins  ? 

In  what  respects  do  they  differ  from  fluid  extracts' 

How  are  they  prepared  ? 

How  many  oleoresins  are  official  ?     Name  them. 

Give  the  official  name,  menstruum,  and  mode  of  preparing  oleoresin  of  aspidium. 

Should  the  deposit  which  usually  occurs  in  this  oleoresin  upon  standing  be  filtered 
out? 

Give  the  Latin  name,  menstruum,  and  mode  of  preparing  oleoresin  of  capsicum. 
Oleoresin  of  cubeb. 

Should  the  waxy  and  crystalline  matter  which  is  deposited  from  oleoresin  of  cubeb 
be  separated  from  the  oleoresin  ? 

Give  the  Latin  name,  menstruum,  and  mode  of  preparing  oleoresin  of  lupulin. 
Oleoresin  of  pepper. 

Should  the  latter  oleoresin  be  separated  from  the  piperin  which  is  deposited  ? 

Give  the  Latin  name,  menstruum,  and  mode  of  preparing  oleoresin  of  ginger. 

What  are  medicated  vinegars  ? 

Why  was  vinegar  chosen  as  a  menstruum,  and  why  is  acetic  acid  used  in  place  of 
vinegar  ? 

How  many  vinegars  are  official  ?     Name  them. 

What  is  their  percentage  strength  ? 

How  are  they  made? 

Give  the  Latin  name  and  menstruum  of  vinegar  of  opium.     Vinegar  of  squill. 

What  are  the  ingredients  of  acetum  opii,  and  in  what  condition  of  fineness  are 
they  directed  ? 


CHAPTEE  XXX. 

SOLID  PREPARATIONS  MADE  BY  PERCOLATION. 

Extracta.     Extracts. 

Extracts  are  solid  or  semi-solid  preparations  produced  by  evapo- 
rating solutions  of  vegetable  principles.  The  solutions  may  be  made 
by  percolating  the  drug  with  water,  alcohol,  diluted  alcohol  of  various 
strengths,  ether,  diluted  acetic  acid,  or  diluted  solution  of  ammonia, 
and  the  extracts  made  from  such  percolates  are  termed  respectively 
aqueous,  alcoholic,  hydro-alcoholic,  ethereal,  acetic,  or  ammoniated  ex- 
tracts. In  addition  to  this,  the  juices  of  fresh  plants  extracted  by  con- 
tusion and  expression  are  evaporated,  and  such  extracts  are  frequently 
called  Sued  Spissati,  or  inspissated  juices. 

Preparation  of  Inspissated  Juices. — The  variation  in  the  amount 
of  extractive  matter  afforded  by  expressing  fresh  plants  is  so  great  that 
the  quality  of  this  class  of  extracts  is  necessarily  very  uncertain.  Al- 
though alcoholic  extracts  are  also  subject  to  variations,  experience  has 
shown  that  they  are  much  more  reliable,  when  properly  made,  than 
extracts  prepared  from  expressed  juices.  For  this  reason  inspissated 
juices,  with  one  exception,  were  not  recognized  in  the  U.S.  Pharma- 
copoeia of  1890.  Extract  of  taraxacum,  the  sole  representative  of  the 
class  remaining,  is  at  best  a  feeble  preparation,  and  is  fast  passing  out 
of  use  as  an  active  remedy.  The  inspissated  juices  most  largely  con- 
sumed in  America  are  made  in  Great  Britain,  and  the  general  formula 
of  the  British  Pharmacopoeia  is  appended  : 

Bruise  the  fresh  plant  in  a  stone  mortar,  and  press  out  the  juice ; 
heat  it  gradually  to  130°  F.,  and  separate  the  green  colouring  matter  by 
a  calico  filter.  Heat  the  strained  liquid  to  200°  F.  to  coagulate  the 
albumen,  and  filter  again.  Evaporate  the  filtrate  by  a  water-bath  to 
the  consistence  of  a  thin  syrup;  then  add  to  it  the  green  colouring 
matter  previously  separated,  and,  stirring  the  whole  assiduously,  con- 
tinue the  evaporation  at  a  temperature  not  exceeding  140°  F.,  until 
the  extract  is  of  a  suitable  consistence  for  forming  pills. 

Prof.  Herrara  has  proposed  a  plan  of  making  extracts  without  the 
use  of  much  heat, — by  freezing  the  juices.  He  finds  that  by  compress- 
ing the  frozen  juice  the  expressed  liquid,  or  mother-liquor,  is  greatly 
strengthened,  the  water  being  largely  removed  as  ice,  which  remains  in 
the  press-cloth,  and  the  concentrated  juice  is  then  dried  by  exposure 
on  plates  to  the  sun. 

The  percolates,  or  expressed  juices  of  drugs,  contain,  in  addition  to  the 
active  principles,  certain  inert  substances,  which  exist  in  the  liquids  in 
varying  quantities.  The  amount  of  inert  matter  found  in  the  extract 
438 
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depends  largely  upon  the  manipulation,  but  the  composition  of  extracts 
also  varies  with  the  nature  of  the  drug,  the  character  of  the  solvent, 
and  the  mode  of  preparation.  The  object  is  generally  to  obtain  as 
much  of  the  active  principle  of  the  plant,  with  as  little  of  the  inert 
matter,  as  possible ;  though  sometimes  it  may  be  desirable  to  separate 
two  active  ingredients  from  each  other,  when  their  effects  upon  the 
system  are  materially  different :  this  may  be  partially  accomplished  by 
employing  a  menstruum  which,  while  it  dissolves  one,  leaves  the  other 
untouched.  The  proximate  principles  most  commonly  present  in  ex- 
tracts are  gum,  sugar,  starch,  tannin,  extractive,  chlorophyl,  coloring- 
matter,  salts,  and  the  peculiar  principles  of  plants ;  to  which,  when  a 
spirituous  solvent  is  employed,  may  usually  be  added  resinous  substances, 
fatty  matter,  and  frequently  more  or  less  volatile  oil ;  gum  and  starch 
being  excluded  when  the  menstruum  is  pure  alcohol. 

Extractive. — It  has  long  been  known  that  in  most  vegetable  bodies 
there  is  a  substance,  soluble  both  in  water  and  in  alcohol,  which,  in  the 
preparation  of  extracts,  undergoes  chemical  change  during  the  process 
of  evaporation,  imparting  to  the  liquid,  even  if  originally  limpid,  first 
a  greenish,  then  a  yellowish-brown,  and  ultimately  a  deep  brown  color, 
and  becoming  itself  insoluble.  This  substance  has  received  the  appro- 
priate name  of  extractive,  derived  from  its  frequent  presence  in  extracts. 
Its  existence  as  a  distinct  principle  is  denied,  or  at  least  doubted,  by 
some  chemists,  who  consider  the  phenomena  supposed  to  result  from  its 
presence  as  depending  upon  the  mutual  reaction  of  other  principles. 
The  most  important  property  of  extractive  is  its  disposition  to  pass,  by 
the  influence  of  atmospheric  air  at  a  high  temperature,  into  an  insoluble 
substance.  If  a  vegetable  infusion  or  decoction  be  evaporated  in  the 
open  air  to  the  consistence  of  an  extract,  then  diluted,  filtered,  and  again 
evaporated,  and  the  process  repeated  so  long  as  any  insoluble  matter  is 
formed,  the  whole  of  the  extractive  will  be  separated  from  the  liquid, 
while  the  other  ingredients  may  remain.  If  chlorine  be  passed  through 
an  infusion  or  decoction,  a  similar  precipitate  is  formed  with  much 
greater  rapidity.  The  change  is  usually  ascribed  to  the  absorption  of 
oxygen  by  the  extractive,  which  has,  therefore,  been  called,  in  its  altered 
condition,  oxidized  extractive  ;  but  De  Saussure  ascertained  that,  though 
oxygen  is  absorbed  during  the  process,  an  equal  measure  of  carbonic 
acid  gas  is  given  out,  and  the  oxygen  and  hydrogen  of  the  extractive 
unite  to  form  water  in  such  a  manner  as  to  leave  the  principle  richer 
in  carbon  than  it  was  originally.  The  name  of  oxidized  extractive  is, 
therefore,  obviously  incorrect ;  and  Berzelius  long  ago  proposed  to  sub- 
stitute for  it  that  of  apotheme,  synonymous  with  deposit.  According  to 
Berzelius,  apotheme  is  not  completely  insoluble  in  water,  but  imparts  a 
slight  color  to  that  liquid  when  cold,  and  is  rather  more  soluble  in  boil- 
ing water,  which  becomes  turbid  upon  cooling.  It  is  still  more  soluble 
in  alcohol,  and  is  freely  dissolved  by  solutions  of  the  alkalies  and  alka- 
line carbonates,  from  which  it  is  precipitated  by  acids.  It  has  a  great 
tendency,  when  precipitated  from  solutions,  to  unite  with  other  princi- 
ples and  to  carry  them  along  with  it,  thus  acquiring  properties  somewhat 
different  according  to  the  source  from  which  it  is  obtained.  In  this 
way,  also,  even  when  the  extractive  of  a  plant  is  itself  medicinally 
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inert,  its  conversion  into  apotheme  may  be  injurious  by  causing  a  pre- 
cipitation of  a  portion  of  tlie  active  principle  ;  and  in  practical  phar- 
maceutical operations  this  change  should  always,  if  possible,  be  avoided. 

Variable  Quality  of  Extracts. — It  is  evident  that  there  must  be  great 
variation  in  the  quality  of  these  preparations  as  found  in  commerce,  for, 
whether  made  by  any  of  the  processes  commonly  employed,  or  by  a 
special  patented  process,  the  lack  of  a  fixed  standard  to  determine  the 
amount  of  moisture  which  is  to  remain  in  the  extracts  renders  them  very 
variable  in  strength.  The  Pharmacopoeia  is  necessarily  compelled  to 
avoid  specifying  an  exact  limit  in  this  respect,  and  the  approximate 
standard  of  "  pilular  consistence^'  has  been  adopted.  The  preparations 
considered  in  another  place,  called  abstracts,  have  a  great  advantage  over 
extracts  in  this  respect.  It  should  be  said  in  addition  that  the  varia- 
tion in  the  strength  of  extracts  of  pilular  consistence  does  not  cease  even 
after  their  manufacture.  The  ex})osure  to  the  air  which  they  are  sub- 
ject to  in  dispensing,  particularly  if  kept  in  the  customary  open  queen's- 
ware  jars,  causes  loss  of  moisture,  and  they  become  hard,  and  conse- 
quently stronger,  in  proportion  to  the  quantity  of  moisture  that  is  thus 
lost:  this  loss  may  in  some  cases  amount  to  as  much  as  twenty-five 
per  cent.  In  moist  climates,  however,  some  extracts  absorb  moisture 
and  become  thinner.  The  greatest  variation  in  the  commercial  ex- 
tracts, however,  arises  from  the  difference  in  the  alcoholic  strength  of 
the  menstruum  employed.  This  may  be  best  illustrated  by  taking  the 
case  of  extract  of  jalap.  Alcohol  always  dissolves  the  active  prin- 
ciples, whilst  water  is  the  best  solvent  for  those  that  are  inert.  If 
a  manufacturer  in  making  extract  of  jalap  uses  equal  parts  of  alcohol 
and  water,  he  will  obtain  twice  as  much  extract  as  the  manufacturer 
who  simply  uses  alcohol ;  but  the  alcoholic  extract  or  resin  has  twice 
the  strength  of  the  hydro-alcoholic  extract,  and  is  worth  double  the 
price,  because  it  has  been  shown  by  actual  experiment  that  the  aqueous 
extract  of  jala]>  is  absolutely  inert  even  in  doses  of  two  hundred  and 
forty  grains.  The  difference  between  the  relative  merits  of  alcoholic  and 
aqueous  extracts  does  not  so  clearly  appear  in  many  of  the  extracts  as  in 
the  instance  just  noted,  but  it  is  shown  in  such  important  extracts  as 
those  from  belladonna,  hyoscyamus,  digitalis,  etc.,  for  here  the  strength 
depends  largely  upon  the  menstrua  used  in  exhausting  them,  water 
removing  the  inert  principles,  starch,  gum,  albumen,  sugar,  salt,  etc. 
The  relative  value  of  commercial  extracts  must  depend  upon  the  amount 
of  active  principles  present ;  and  as  the  manufacturer  never  states  upon 
the  label  the  menstruum  that  he  has  employed  in  making  the  exti'act, 
nor  the  yield  of  the  extract  from  the  drug  from  which  it  was  prepared, 
and  as  each  manufacturer  uses  the  menstruum  that  he  thinks  l)est,  the 
pharmacist  and  physician  have  no  means  of  knowing  the  dose  of  the 
extract,  nor  can  they  usually  form  any  correct  judgment  of  its  value 
without  a  therapeutical  experiment  or  analytical  assay.  It  will  be  seen, 
therefore,  from  the  foregoing  considerations  that  extracts  are  among  the 
most  unreliable  of  all  classes  of  preparations.  It  is  greatly  to  be  regretted 
that  manufacturers  do  not  strictly  adhere  to  the  menstrua  directed  in  the 
Pharmaco])oeia,  for  the  sake  of  securing  uniformity,  if  for  no  other  reason. 

Preparation  of  Extracts. — The  manipulations  necessary  to  produce 
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extracts  have  all  been  treated  of  under  the  various  heads  of  Maceration, 
Expression,  Percolation,  Decoction,  Infusion,  Evaporation,  Use  of 
Steam  Heat,  Vacuum  Apparatus,  etc.  The  special  precautions  necessary 
for  each  extract  will  be  noticed  in  the  official  working  formulas  which 
follow.  The  details  of  the  formulas  vary  so  much  that  a  general  formula 
is  of  little  value,  except  to  serve  as  a  type  for  the  alcoholic  extracts, 
which  resemble  one  another  more  closely  than  any  of  the  others  do. 

Preservation  of  Extracts. — The  general  practice  is  to  take  no  es- 
pecial care  in  the  preservation  of  extracts.  This  arises  from  the  incor- 
rect impression  that  they  are  permanent  preparations  and  do  not  need  it. 
The  manufacturers  seal  the  jars  or  bottles  which  contain  them,  because 
experience  has  compelled  them  to  be  very  careful  about  this,  to  avoid 
loss  in  transportation, — in  the  case  of  soft  extracts,  through  inversion  of 
the  jar.  The  loosely-fitting  covers  to  the  jars  permit  the  exposure  which 
causes  the  variation  above  noticed,  and  it  is  impracticable  for  the  phar- 
macist on  every  occasion  to  seal  the  jar  immediately  after  he  has  used 
a  portion  of  the  extract.  Several  expedients  have  been  suggested  to 
overcome  these  difficulties.  It  is  a  good  practice  to  enclose  the  jar  in  a 
tightly-fitting  tin  can,  or  to  put  the  extract  in  a  jar  with  a  screw-cap 
cover  which  has  a  thin  cork  disk  in  the  top  to  aid  in  making  a  tight 
joint. 

General  Fomiula  for  Alcoholic  Extracts. — Percolate  the  pow- 
dered drug  with  the  menstruum  directed,  until  it  is  exhausted ;  reserve 
the  first  third  of  the  percolate,  evaporate  the  remainder  at  a  temperature 
not  exceeding  60°  C.  (122°  F.)  until  it  weighs  ten  per  cent,  of  the  weight 
of  the  drug.  Mix  this  with  the  reserved  portion,  and  evaporate  both 
at  the  above  temperature  to  a  ]iilular  consistence.  Or,  instead  of  reserving 
a  part  of  the  percolate,  the  whole  quantity  is  distilled  until  the  alcohol  is 
recovered,  and  the  residue  is  evaporated  to  a  pilular  consistence.  In  the 
case  of  those  extracts  which  are  apt  to  become  hard,  five  per  cent,  of 
glycerin  may  be  added  to  enable  them  to  retain  their  consistence. 

Official  Extracts. — Tlie  official  extracts  are  thirty-three  in  number. 
Of  tiiese,  tv)enty-three  are  directed  to  be  made  with  alcoholic  menstrua 
of  various  strengths, — viz.,  Extracts  of  Aconite,  Jalap,  Physostigma, 
Cannabis  Indica,  Cimicifuga,  Iris,  Podophyllum,  Rhubarb,  Cinchona, 
Leptandra,  Nux  Vomica,  Belladonna  Leaves,  Hyoscyamus,  Digitalis, 
Euonymus,  Arnica  Root,  Conium,  Juglans,  Stramonium  (seed),  Colo- 
cynth.  Ergot,  Uva  Ursi,  Compound  Colocynth. 

Ten  official  extracts  are  made  with  an  aqueous  menstruum, — viz.. 
Extract  of  Aloes,  Hoematoxylon,  Opium,  Taraxacum,  Gentian,  Pure 
Extract  of  Glycyrrhiza,  Krameria,  Quassia,  Colchicum  Root,  Glycyr- 
rhiza.     Of  these. 

One  extract  is  percolated  with  water  containing  five  per  cent,  of  am- 
monia water, — i.e..  Pure  Extract  of  Glycyrrhiza. 

One  extract  is  made  with  a  menstruum  comj)osGd  of  water  containing 
23.3  per  cent,  of  official  acetic  acid, — i.e.,  Extract  of  Colchicum  Root. 

One  extract  is  made  by  eva{)orating  a  fluid  extract, — i.e.,  Extract  of 
Ergot.  One  extract  is  made  by  mixing  extracts  with  aromatics,  etc., 
— i.e.,  Compound  Extract  of  Colocynth. 

One  extract  is  an  inspissated  juice, — i.e.,  Extract  of  Taraxacum. 
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Table  of  Official  Extracts  arranged  according  to  the  Alcoholic  Strength  oi 

their  Menstrua. 


u 
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a   . 
S.  t* 

"S 

s 

^ 

t 

Name  and  Men- 
struum. 

o 

o  ° 

£ 

a 

Process  and  Notes. 

a 

eg 

a 

Alcohol. 

C.c. 

Extractum    Aco- 

60 

400 

90 

Percolating   after  48  hours'  maceration,   re- 

niti. 

serving  90  per  cent,  of  percolate,  evaporating 
the  remainder  to  10  per  cent.,  adding  the 
reserved  portion,  and  evaporating  at  a  tem- 
perature not  above  50°  C.  (122°  F.)  to  a  pil- 
ular  consistence. 

Jalapae. 

60 

350 

90 

I(                        (1                        1(                        u 

Physostigma- 

tis. 
Cannabis      In- 

80 

400 

90 

U                        U                        ((                        u 

20 

300 

Percolating    to    exhaustion    after  48    hours' 

diciB. 

maceration,  distilling  off  alcohol,  and  evapo- 
rating to  a  pilular  consistence. 

Cimicifugae. 

60 

250 

u                  u                  u                  u 

Iridis. 

60 

400 

U                      ((                      (1                      u 

Alcohol  4,  Water  1. 

Extractum  Podo- 

60 

300 

11                  II                  It                  11 

phylli. 

Ehei. 

30 

400 

100 

Percolating  to  exhaustion  after  maceration, 
reserving  the  first  1000  C  c.  of  percolate 
from  1000  Gm.  of  drug,  and  spontaneously 
evaporating  this  reserved  portion  to  one- 
half  its  weight,  evaporating  the  remainder 
to  the  consistence  of  syrup,  mixing  with  re- 
served portion,  and  evaporating  to  a  pilular 
consistence. 

Alcohol  3,  Water  i. 

Extractum     Cin- 

60 

350 

Percolating    to    exhaustion    after  48    hours' 

chonse. 

maceration,  using  diluted  alcohol  to  finish, 
distilling  off  alcohol,  and  evaporating  to  a 
pilular  consistence. 

Leptandrae. 

40 

400 

Percolating  to  exhaustion  after  48  hours' 
maceration,  distilling  off  alcohol,  and  evapo- 
rating te  a  pilular  consistence. 

Nucis  Vomicae. 

60 

1000 

Percolating  to  exhaustion  after  digestion  for  48 
hours  (5  per  cent,  acetic  acid  in  menstruum), 
evaporating  to  a  thick  liquid,  assaying,  and 
adding  sugar  of  milk  till  brought  to  the 
strength  of  "15  per  cent  of  alkaloids." 

Alcohol  2,  Water  I. 

Extractum  Bella- 

60 

400 

90 

Percolating    to    exhaustion    after  48    hours' 

donnaa  Alcohol- 

maceration,  using  diluted  alcohol  to  finish. 

icum  (leaves). 

reserving  90  per  cent,  of  percolate,  evapo- 
rating the  remainder  to  10  per  cent.,  mixing 
with  reserved  portion,  and  evaporating  at  a 
temperature  not  above  50°  C.  (122°  F.)  to 
a  pilular  consistence. 

Hyoscyami. 

60 

400 

90 

11               11               11               11 
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Official  Extracts. — [Continued.) 


Name  and  Men- 

STBUUH. 


v  bii 


Process  and  Note*. 


Alcohol  2,  Water  i. 
Extractum   Digi- 
talis. 


Euonymi. 

Diluted  Alcohol. 

Extractum  Arni- 
CBE)  Radicis. 


Conii. 


Juglandis. 


Stramonii  Sem- 
inis. 


Colocynthidis 
(freed     from 


Ergotje. 


Alcohol  a,  Water  5. 

Extractum    Uv» 
Ursi. 


Water. 

Extractum  Aloes. 


Haematoxyli. 


60 


30 


60 


40 


30 


60 


Coarse 
pow- 
der. 


30 


C.c. 
400 


400 


400 


300 


400 


300 


400 


90 


90 


90 


90 


Percolating  to  exhaustion  after  48  hours' 
maceration,  using  diluted  alcohol  to  finish, 
distilling  oft'  alcohol,  and  evaporating  at  a 
temperature  not  exceeding  50°  C.  (12:^°  F.) 
to  a  pilular  consistence. 


Percolating  to  exhaustion  after  24  hours' 
maceration,  reserving  90  per  cent,  of  perco- 
late, evaporating  the  remainder  to  10  per 
cent.,  mixing  with  reserved  portion,  and 
evaporating  at  a  temperature  not  above  50° 
C.  (122°  F.)  to  a  pilular  consistence. 

Same  process  as  for  Arnica  Root,  except  the 
time  of  maceration,  which  is  48  hours,  and 
with  the  addition  of  2  per  cent,  of  acetic 
acid  to  the  diluted  alcohol. 

Percolating  to  exhaustion  after  48  hours' 
maceration,  distilling  off  alcohol,  and  evapo- 
rating to  a  pilular  consistence. 

Percolating  to  exhaustion  after  48  hours' 
maceration,  reserving  90  per  cent,  of  perco- 
late, evaporating  the  remainder  to  10  per 
cent.,  mixing  with  reserved  portion,  and 
evaporating  at  a  temperature  not  above  50° 
C.  (122°  F.)  to  a  pilular  consistence. 

Macerating  for  4  days,  expressing  and  strain- 
ing tincture  through  flannel,  percolating 
residue,  distilling  the  mixed  tinctures  to  re- 
cover the  alcohol,  evaporating  residue  to  dry- 
ness, and  making  into  &  powdered  extract. 

Made  by  evaporating  Fluid  Extract  of  Ergot 
at  a  temperature  not  exceeding  50°  C.  (122° 
F.)  to  a  pilular  consistence. 

Percolating  to  exhaustion  after  48  hours' 
maceration,  reserving  90  per  cent,  of  the 
percolate,  evaporating  the  remainder  to  10 
per  cent.,  mixing,  and  evaporating  to  a  pil- 
ular consistence. 


Maceratinp  in  boiling  water,  with  stining, 
letting  th(^  mixture  stand  for  12  hours, 
decanting  the  liquid,  and  evaporating  to 
dryness. 

Maceratinff  with  cold  water  for  48  hours, 
then  boiling  (avoiding  the  use  of  me- 
tallic vessels)  until  one-half  the  water 
has  evaporated,  straining  the  decoction 
while  hot,  and  evaporating  to  dryness. 
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Official  Extracts. — {Continued.) 


Name  and  Men- 
struum. 


Process  and  Notes. 


Water. 
Extractum  Opii. 


Taraxaci. 
Gentianse. 


Glycyrrhizse 
Purum. 


Krameriae. 


Quassise. 


Colchici    Radi- 
cis. 


Glycyrrhizse. 


Colocynthidis 
Compositum. 


20 


20 


40 


20 


60 


400 


1000 


300 


400 


500 


Compound  Extract. 

Extract  of  Colo- 
cynth,  160  Gm. 

Purified  Aloes, 
500  Gm. 

Cardamom,  No. 
60  powder,  60 
Gm. 

Resin  of  Scam- 
mony,  in  fine 
powder,  140  Gm. 

Soap,  dried,  and 
in  coarse  pow- 
der, 140  Gm. 

Alcohol,  100  C.c. 


Macerating  repeatedly  in  cold  water,  fil- 
tering, evaporating  the  mixed  filtered 
liquids,  assaying,  and  adding  sufiicient 
sugar  of  milk  to  make  the  dry  pow- 
dered extract  contain  18  per  cent,  of 
morphine. 

Inspissated  juice  from  the  fresh  plant. 

Percolating  to  exhaustion  after  24  hours' 
maceration,  boiling  the  percolate  until  re- 
duced to  three-fourths  of  its  weight,  strain- 
ing, and  evaporating  to  a  pilular  consistence. 

Percolating  to  exhaustion  after  24  hours' 
maceration  with  water  containing  5  per 
cent,  of  Ammonia  Water  to  dissolve  the  Gly- 
cyrrhizin,  and  evaporating  to  a  pilular  con- 
sistence. 

Percolating  to  exhaustion,  heating  the  liquid 
to  the  boiling  point,  straining,  and  evapo- 
rating at  a  temperature  not  above  70°  C. 
(158°  F.)  to  dryness. 

Percolating  to  exhaustion,  reducing  the  liquid 
to  three-fourths  of  its  weight  by  boiling, 
straining,  and  evaporating  to  a  pilular  con- 
sistence. 

Percolating  to  exhaustion  after  macerating 
with  water  containing  2Z.Z  per  cent,  of  Official 
Acetic  Acid,  and  evaporating  the  percolate  at 
a  temperature  not  above  80°  C.  (176°  F.)  to 
a  pilular  consistence. 

Commercial  extract  in  rolls  :  not  less  than  60 
per  cent,  of  it  should  be  soluble  in  cold 
water. 

Melting  the  Aloes  by  heating,  adding  the  Al- 
cohol, adding  the  Soap,  Extract  of  Colo- 
cynth,  and  Resin  of  Scammony,  heating  the 
mixture  at  a  temperature  not  exceeding  120° 
C.  (248°  F.)  until  homogeneous,  withdraw- 
ing the  heat,  and  adding  the  Cardamom ; 
when  cold,  reducing  the  product  to  a  fine 
powder. 
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EXTRACTUM   ACONITI.    U.  S.     Extract  of  Aconite. 

Metric.  Old  form. 

Aconite,  in  No.  60  powder looo  Gm.  32  oz.  av. 

Alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  400  C.c.  [old  form  12|  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alco- 
hol to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until 
3000  C.c.  [old  form  6  pints]  of  tincture  are  obtained,  or  the  Aconite 
is  exhausted.  Reserve  the  first  900  C.c.  [old  form  28J  fl.  oz.]  of  the 
percolate,  evaporate  the  remainder  in  a  porcelain  capsule,  at  a  temper- 
ature not  exceeding  50°  C.  (122°  F.),  to  100  C.c.  [old  form  3  fl.  oz.], 
add  the  reserved  portion,  and  evaporate,  at  or  below  the  above-men- 
tioned temperature,  until  an  extract  of  a  pilular  consistence  remains. 

EXTRACTUM    ALOES.   U.  S.     Extract  of  Aloes. 

Metric.  Old  form. 

Aloes loo  Gm.  32  oz.  av. 

Boiling  Distilled  Water looo  C.c.  20  pints. 

Mix  the  Aloes  with  the  Water  in  a  suitable  vessel,  stirring  con- 
stantly, until  the  particles  of  Aloes  are  thoroughly  disintegrated,  and 
let  the  mixture  stand  for  twelve  hours ;  then  pour  off*  the  clear  liquor, 
strain  the  residue,  mix  the  liquids,  and  evaporate  to  dryness  by  means 
of  a  water-  or  steam-bath. 

EXTRACTUM    ARNIC^E   RADICIS.   U.S.     Extract  of  Arnica  Root. 

Metric.  Old  form. 

Arnica  Root,  in  No.  60  powder looo  Gm.  32  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  400  C.c.  [old  form  12|  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  twenty-four  hours.  Then  allow  the  percolation  to  proceed,  grad- 
ually adding  Diluted  Alcohol,  until  the  Arnica  Root  is  exhausted. 
Reserve  the  first  900  C.c.  [old  form  28|  fl.  oz.]  of  the  percolate, 
evaporate  the  remainder  to  100  C.c.  [old  form  3  fl.  oz.],  at  a  tem- 
perature not  exceeding  50°  C.  (122°  F.),  mix  the  residue  with  the 
reserved  portion,  and  evaporate,  at  or  below  the  above-mentioned  tem- 
perature, to  a  pilular  consistence. 

EXTRACTUM    BELLADONNiE   FOLIORUM    ALCOHOLICUM.   U.S. 
Alcoholic  Extract  of  Belladonna  Leaves. 

[ExTRACTUM  BELLADONN.S;  Alcoholicum,  Pharm.  1880.] 

Metric.  Old  form. 

Belladonna  Leaves,  in  No.  60  powder lOOO  Gm.  82  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantityi 
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Mix  2000  C.c.  [old  form  4  pints]  of  Alcohol  with  1000  C.c.  [old 
form  2  pints]  of  Water,  and,  having  moistened  the  powder  with  400 
C.c.  [old  form  12^  fl.  oz,]  of  the  mixture,  pack  it  firmly  in  a  cylin- 
drical percolator;  then  add  enough  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percola- 
tion to  proceed,  gradually  adding  menstruum,  using  the  same  propor- 
tions of  Alcohol  and  Water  as  before,  until  3000  C.c.  [old  form  6 
pints]  of  tincture  are  obtained,  or  the  Belladonna  Leaves  are  exhausted. 
Reserve  the  first  900  C.c.  [old  form  28J  fl.  oz.]  of  the  percolate, 
evaporate  the  remainder,  at  a  temperature  not  exceeding  50°  C.  (122° 
F.),  to  100  C.c.  [old  form  3  fl.  oz.],  mix  the  residue  with  the  reserved 
portion,  and  evaporate,  at  or  below  the  above-mentioned  temperature,  to 
a  pilular  consistence. 

EXTRACTUM    CANNABIS   INDICT.  U.  S.     Extract  of  Indian  Cannabis. 

Metric.  Old  form. 

Indian  Cannabis,  in  No  20  powder looo  Gm.  32  oz.  av. 

Alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  300  C.c.  [old  form  9  J  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alco- 
hol to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until 
the  Cannabis  is  exhausted.  Distil  off  the  Alcohol  from  the  tincture  by 
means  of  a  water-bath,  and  evaporate  the  residue,  in  a  porcelain  cap- 
sule, on  a  water-bath,  to  a  pilular  consistence. 

EXTRACTUM    CIMICIFUGiE.   U.  S.     Extract  of  Cimicifuga. 

Metric.  Old  form. 

Cimicifuga,  in  No.  60  powder looo  Gm.  32  oz.  av. 

Alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  250  C.c.  [old  form  8  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alco- 
hol to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until 
the  Cimicifuga  is  exhausted.  Distil  off  the  Alcohol  from  the  tincture 
by  means  of  a  water-bath,  and  evaporate  the  residue,  on  a  water-bath, 
to  a  pilular  consistence. 

EXTRACTUM   CINCHON-flE.    U.  S.     Extract  of  Cinchona. 

Metric.  Old  form. 

Cinchona,  in  No.  GO  powder looo  Gm.  32  oz.  av. 

Alcohol 3000  C.c.  6  pints. 

Water looo  C.c.  2  pints. 

Diluted  Alcohol,  a  sufficient  quantity. 
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Mix  the  Alcohol  and  Water,  and,  having  moistened  the  powder  with 
350  C.c.  [old  form  11  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylin- 
drical percolator ;  then  add  enough  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum, 
and  then  Diluted  Alcohol,  until  4000  C.c.  [old  form  8  pints]  of  tinc- 
ture are  obtained  or  the  Cinchona  is  exhausted.  Distil  off  the  Alcohol 
from  the  tincture  by  means  of  a  water- bath,  and  evaporate  the  residue, 
on  a  water-bath,  to  a  pilular  consistence. 


EXTRACTUM    COLCHICI    RADICIS.   U.  S.     Extract  of  Colchicum  Root. 

Metric.  Old  form. 

Colchicum  Root,  in  No.  60  powder 1000  Gm.  32  oz.  av. 

Acetic  Acid       350  C.c.  11  fl.  oz. 

Water,  a  sufficient  quantity. 

Mix  the  Acetic  Acid  with  1500  C.c.  [old  form  3  pints]  of  Water, 
and,  having  moistened  the  powder  with  500  C.c.  [old  form  1  pint]  of 
the  mixture,  pack  it  moderately  in  a  cylindrical  glass  percolator ;  then 
add  enough  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  tlie  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually 
adding,  first,  the  remainder  of  the  menstruum,  and  then  Water,  until 
the  Colchicum  Root  is  exhausted.  Evaporate  the  percolate  in  a  porce- 
lain vessel,  by  means  of  a  water-bath,  at  a  temperature  not  exceeding 
80°  C.  (176°  F.),  to  a  pilular  consistence. 


EXTRACTUM    COLOCYNTHIDIS.   U.S.     Extract  of  Colocynth. 

Metric.  Old  form. 

Colocynth,  dried,  and  freed  from  the  seeds 1000  Gm.  32  oz.  av- 

Diluted  Alcohol,  a  sufiieient  quantity. 

Reduce  the  Colocynth  to  a  coarse  powder  by  grinding  or  bruising, 
and  macerate  it  in  3500  C.c.  [old  form  7  pints]  of  Diluted  Alcohol 
for  four  days,  with  occasional  stirring ;  then  express  strongly,  and 
strain  through  flannel.  Pack  the  residue,  previously  broken  up  with 
the  hands,  firmly  in  a  cylindrical  percolator,  cover  it  with  the  strainer, 
and  gradually  pour  Diluted  Alcohol  upon  it  until  the  tincture  and 
expressed  liquid,  mixed  together,  measure  5000  C.c.  [old  form  10 
pints].  Distil  off  the  Alcohol  from  the  mixture  by  means  of  a  water- 
bath,  evaporate  the  residue  to  dryness,  and  reduce  the  dry  mass  to 
powder. 

Extract  of  Colocynth  should  be  kept  in  well-stoppered  bottles. 
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EXTRACTUM    COLOCYNTHIDIS    COMPOSITUM.    U.S.     Compound 

Extract  of  Colocynth. 

Metric.  Old  form. 

Extract  of  Colocynth 160  Gm.  16  oz.  av. 

Purified  Aloes 500  Gm.  50  oz.  av. 

Cardamom,  in  No.  60  powder 60  Gm.  6  oz.  av. 

Resin  of  Scammony,  in  fine  powder 140  Gm.  14  oz.  av. 

Soap,  dried  and  in  coarse  powder 140  Gm.  14  oz.  av. 

Alcohol 100  C.c.  12  fl.  oz. 

Heat  the  Aloes,  contained  in  a  suitable  vessel,  on  a  water-bath,  until 
it  is  completely  melted  ;  then  add  the  Alcohol,  Soap,  Extract  of  Colo- 
cynth, and  Resin  of  Scammony,  and  heat  the  mixture  at  a  temperature 
not  exceeding  120°  C.  (248°  F.),  until  it  is  perfectly  homogeneous,  and 
a  thread  taken  from  the  mass  becomes  brittle  when  cool.  Then  with- 
draw the  heat,  thoroughly  incorporate  the  Cardamom  with  the  mixture, 
and  cover  the  vessel  until  the  contents  are  cold.  Finally,  reduce  the 
product  to  a  fine  powder. 

Compound  Extract  of  Colocynth  should  be  kept  in  well- stoppered 
bottles. 

EXTRACTUM    CONII.   U.  S.     Extract  of  Conium. 

Metric.  ■  Old  form. 

Conium,  in  No.  40  powder 1000  Gm.  32  oz.  av. 

Acetic  Acid 20  C.c.  5  fl.  dr. 

Diluted  Alcohol,  a  suflicient  quantity. 

Mix  the  Acetic  Acid  with  980  C.c.  [old  form  31 1  fl.  oz.]  of  Di- 
luted Alcohol,  and,  having  moistened  the  powder  with  300  C.c.  [old 
form  9^  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  perco- 
lator ;  then  add  enough  menstruum  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  perco- 
lator, close  the  lower  orifice,  and,  having  closely  covered  the  percolator, 
macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  Diluted  Alcohol,  until  3000  C.c.  [old  form  6 
pints]  of  tincture  are  obtained,  or  until  the  Conium  is  exhausted.  Re- 
serve the  first  900  C.c.  [old  form  28^  fl.  oz.]  of  the  percolate,  and 
evaporate  the  remainder,  in  a  porcelain  capsule,  at  a  temperature  not 
exceeding  50°  C.  (122°  F.),  to  100  C.c.  [old  form  3  fl.  oz.],  mix  this 
with  the  reserved  portion,  and  evaporate,  at  or  below  the  above-men- 
tioned temperature,  to  a  pilular  consistence. 

EXTRACTUM    DIGITALIS.   U.  S.     Extract  of  Digitalis. 

Metric.  Old  form. 

Digitalis,  in  No.  60  powder 1000  Gm.  32  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity. 

Mix  600  C.c.  [old  fi)rm  19  fl.  oz.]  of  Alcohol  with  300  C.c.  [old 
form  9 J  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  400 
C.c.  [old  form  12|  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylin- 
drical percolator ;  then  add  enough  menstruum  to  saturate  the  powder 
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and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  menstruum,  using  the  same  proportions 
of  Alcohol  and  Water  as  before,  until  3000  C.c.  [old  form  6  pints] 
of  tincture  are  obtained,  or  the  Digitalis  is  exhausted.  Distil  off  the 
Alcohol  from  the  tincture  by  means  of  a  water-bath,  and  evaporate  the 
residue,  on  a  water-bath,  at  a  temperature  not  exceeding  50°  C.  (122° 
F.),  to  a  pilular  consistence. 

EXTRACTUM   ERGOTS.   U.  S.     Extract  of  Ergot. 

Metric.  Old  form. 

Fluid  Extract  of  Ergot 150  C.c.  5  fl.  oz. 

Evaporate  the  Fluid  Extract  of  Ergot  in  a  porcelain  capsule,  by 
means  of  a  water-bath,  at  a  temperature  not  exceeding  50°  C.  (122° 
F.),  constantly  stirring,  until  it  is  reduced  to  a  pilular  consistence. 
(The  yield  is  about  30  Gm.  [old  form  1  oz.  av.], 

EXTRACTUM    EUONYMI.   U.  S.     Extract  of  Euonymus. 

Metric.  Old  form. 

Euonjrmus,  in  No.  30  powder 1000  Gm.  32  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity. 

Mix  600  C.c.  [old  form  19  fl.  oz.]  of  Alcohol  with  300  C.c. 
[old  form  9|  fl.  oz.]  of  Water,  and,  liaving  moistened  the  powder  with 
400  C.c.  [old  form  12J  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  percolator;  then  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  perco- 
lation to  proceed,  gradually  adding  menstruum,  using  the  same  pro- 
portions of  Alcohol  and  Water  as  before,  until  3000  C.c.  [old  form 
6  pints]  of  tincture  are  obtained,  or  the  Euonymus  is  exhausted. 
Distil  off  the  Alcohol  from  the  tincture  by  means  of  a  water-bath, 
and,  having  placed  the  residue  in  a  porcelain  capsule,  evaporate  it, 
on  a  water-bath,  to  a  pilular  consistence. 

EXTRACTUM    GENTIAN.^:.   U.  S.     Extract  of  Gentian. 

Metric.  Old  form. 

Gentian,  in  No.  20  powder 1000  Gm.  32  oz.  av. 

Water,  a  sufficient  quantity. 

Moisten  the  powder  with  400  C.c.  [old  form  12|  fl.  oz.]  of  Water, 
and  let  it  macerate  for  twenty-four  hours ;  then  pack  it  in  a  conical 
percolator,  and  gradually  pour  W^ater  upon  it  until  the  infusion  passes 
but  slightly  imbued  with  the  properties  of  tlie  Gentian.  Reduce  the 
liquid  to  three-fourths  of  its  bulk  by  boiling,  and  strain ;  then,  by 
means  of  a  water-bath,  evaporate  to  a  pilular  consistence. 

29 
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EXTRACTUM    GLYCYRRHIZiE.   U.  S.     Extract  of  Glycyrrhiza. 
[Extract  of  Liquorice.] 

The  commercial  extract  of  the  root  of  Glycyrrhiza  glabra  Linn^ 
(nat.  ord.  Leguminosse). 

In  flattened,  cylindrical  rolls,  from  15  to  18  Cm.  long,  and  from  15  to  30  Mm. 
thick  ;  of  a  glossy  black  color.  It  breaks  with  a  sharp,  conchoidal,  shining  fracture, 
and  has  a  very  sweet,  peculiar  taste.  Not  less  than  60  per  cent,  of  it  should  be  sol- 
uble in  cold  water. 

EXTRACTUM    GLYCYRRHIZiE   PURUM.   U.S.     Pure  Extract  of 

Glycyrrhiza. 

Metric.  Old  form. 

Glycyrrhiza,  in  No.  20  powder looo  Gm.  32  oz.  av. 

Ammonia  Water 150  C.c.  4^  fl.  oz. 

Distilled  Water,  a  suflScient  quantity. 

Mix  the  Ammonia  Water  with  3000  C.c.  [old  form  6  pints]  of 
Distilled  Water,  and,  having  moistened  the  powder  with  1000  C.c. 
[old  form  2  pints]  of  the  menstruum,  let  it  macerate  for  twenty-four 
hours.  Then  pacii  it  moderately  in  a  cylindrical  glass  percolator,  and 
gradually  pour  upon  it,  first,  the  remainder  of  the  menstruum,  and 
then  Distilled  Water,  until  the  Glycyrrhiza  is  exhausted.  Lastly, 
evaporate  the  infusion,  by  means  of  a  water-bath,  to  a  pilular  con- 
sistence. 

EXTRACTUM    H2EMATOXYLI.   U.  S.     Extract  of  Hsematoxylon. 

Metric.  Old  form. 

Haematoxylon,  rasped 1000  Gm.  32  oz.  av. 

Water 10,000  C.c.  20  pints. 

Macerate  the  Hsematoxylon  with  the  Water  for  forty-eight  hours. 
Then  boil  (avoiding  the  use  of  metallic  vessels)  until  one-half  of  the 
Water  has  evaporated  ;  strain  the  decoction,  while  hot,  and  evaporate 
to  dryness. 

EXTRACTUM    HYOSCYAMI.   U.  S.     Extract  of  Hyoscyamus. 

Metric.  Old  form. 

Hyoscyamus,  in  No.  60  powder 1000  Gm.  32  oz.  av. 

Alcohol 2000  C.c.  4  pints. 

Water 1000  C.c.  2  pints. 

Diluted  Alcohol,  a  sufficient  quantity. 

Mix  the  Alcohol  and  Water,  and,  having  moistened  the  powder 
with  400  C.c.  [old  form  12|  fl.  oz.]  of  the  mixture,  pack  it  firmly 
in  a  cylindrical  percolator;  then  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
tlie  percolator,  macerate  for  forty-eight  hours.  Tiien  allow  the  per- 
colation to  proceed,  gradually  adding,  first,  the  remainder  of  the  men- 
struum, and  then  Diluted  Alcohol,  until  3000  C.c.  [old  form  6  pints] 
of  tincture  are  obtained,  or  the  Hyoscyamus  is  exhausted.     Reserve 
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the  first  900  C.c.  [old  form  28|  fl.  oz.]  of  the  percolate,  and  evaporate 
the  remainder,  at  a  temperature  not  exceeding  50°  C.  (122°  F.),  to 
100  C.c.  [old  form  3  fl.  oz.]  ;  mix  this  with  the  reserved  portion,  and 
evaporate,  at  or  below  the  before-mentioned  temperature,  to  a  pilular 
consistence. 

EXTRACTUM    IRIDIS.   U.  S.     Extract  of  Iris. 

Metric.  Old  form. 

Iris,  in  No.  60  powder looo  Gm.  32  oz.  av. 

Alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  400  C.c.  [old  form  12|  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alco- 
hol to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until 
3000  C.c.  [old  form  6  pints]  of  tincture  are  obtained,  or  the  Iris  is 
exhausted.  Distil  off  the  Alcohol  from  the  tincture  by  means  of  a 
water- bath,  and  evaporate  the  residue,  on  a  water-bath,  to  a  pilular 
consistence. 

EXTRACTUM  JALAPS.   U.  S.     Extract  of  Jalap. 

Metric.  Old  form. 

Jalap,  in  No.  60  powder looo  Gm.  32  oz.  av. 

Alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  350  C.c.  [old  form  11  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alco- 
hol to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until 
the  Jalap  is  exhausted.  Reserve  the  first  900  C.c.  [old  form  28^  fl. 
oz.]  of  the  percolate.  Distil  off  the  Alcohol  from  the  remainder  by 
means  of  a  water- bath,  evaporate  the  residue  to  100  C.c.  [old  form  3 
fl.  oz.],  add  the  reserved  portion,  and  evaporate  to  a  pilular  consistence. 

EXTRACTUM  JUGLANDIS.    U.S.     Extract  of  Juglans. 

Metric.  Old  form. 

Juglans,  in  No.  30  powder lOOO  Gm.  32  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  400  C.c.  [old  form  12|  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  grad- 
ually adding  Diluted  Alcohol,  until  3000  C.c.  [old  form  6  pints] 
of  tincture  are  obtained,  or  the  Juglans  is  exhausted.     Distil  off  the 
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Alcohol  from  the  tincture  by  means  of  a  water-bath,  and  evaporate  the 
residue,  on  a  water-bath,  to  a  pilular  consistence. 

EXTRACTUM    KRAMERI^.   17.5'.     Extract  of  Krameria. 

Metric.  Old  form. 

Krameria,  in  No.  40  powder looo  Gm.  32  oz.  av. 

Water,  a  sufficient  quantity. 

Moisten  the  powder  with  300  C.c.  [old  form  9|  fl.  oz.]  of  Water, 
pack  it  in  a  conical  glass  percolator,  and  gradually  pour  Water  upon 
it,  until  the  infusion  passes  but  slightly  imbued  with  the  astringency 
of  the  Krameria.  Heat  the  liquid  to  the  boiling  point,  strain,  and 
evaporate  the  strained  liquid,  by  means  of  a  water-bath,  at  a  tempera- 
ture not  exceeding  70°  C.  (158°  F.),  to  dryness. 

EXTRACTUM    LEPTANDRiE.   U.  S.     Extract  of  Leptandra. 

Metric.  Old  fonn. 

Leptandra,  in  No.  40  powder looo  Gm.  32  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity. 

Mix  750  C.c.  [old  form  24  fl.  oz.]  of  Alcohol  with  250  C.c.  [old 
form  8  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  400 
C.c.  [old  form  12|  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylin- 
drical percolator ;  then  add  enough  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  menstruum,  using  the  same  proportions 
of  Alcohol  and  Water  as  before,  until  the  Leptandra  is  exhausted. 
Distil  off  the  Alcohol  from  the  tincture  by  means  of  a  water-bath,  and 
evaporate  the  residue,  on  a  water-bath,  to  a  pilular  consistence. 

EXTRACTUM    NUCIS   WOMICJE..   U.S.     Extract  of  Nux  Vomica. 

Metric.  Old  form. 

Nux  Vomica,  in  No.  60  powder looo  Gm.  32  oz.  av. 

Acetic  Acid 50  C.c.  1^  fl.  oa. 

Alcohol, 
Water, 
Ether, 

Sugar  of   Milk,  recently  dried  and  in  fine   powder, 
each,  a  sufficient  quantity. 

Mix  Alcohol  and  Water  in  the  proportion  of  750  C.c.  [old  form 
24  ft.  oz.]  of  Alcohol  to  250  C.c.  [old  form  8  fl.  oz.]  of  Water.  Mix 
the  powder  with  1000  C.c.  [old  form  32  fl.  oz.]  of  the  mixture,  to 
which  the  Acetic  Acid  had  previously  been  added,  and  let  it  macerate, 
in  a  well-covered  vessel,  in  a  warm  place,  during  forty-eight  hours. 
Then  pack  it  tightly  in  a  cylindrical  glass  percolator,  gradually  pour 
menstruum  upon  it,  and  continue  the  percolation,  until  the  Nux  Vomica 
is  practically  exhausted.     Distil  off  the  Alcohol  by  means  of  a  water- 
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bath,  transfer  the  remainder  to  a  tared  capsule,  and  evaporate  it  until 
it  weighs  about  150  Gm.  [old  form  5  oz.  av.].  Transfer  it  to  a  bottle 
of  the  capacity  of  about  500  C.c.  [old  form  16  fl.  oz.],  and  wash  the 
capsule  with  about  50  C.c.  [old  form  IJ  fl.  oz.]  of  warm  Water, 
adding  the  washings  to  the  bottle  and  mixing  the  contents  thoroughly. 
When  the  liquid  extract  is  cold,  add  to  it  one-fourth  of  its  volume 
of  Ether,  stopper  the  bottle,  and  bring  the  extract  and  Ether  into  in- 
timate contact  by  gently  agitating  and  frequently  inverting  the  bottle, 
avoiding  violent  shaking  so  as  to  prevent  the  formation  of  an  emul- 
sion. Pour  off  the  ethereal  layer  as  closely  as  possible,  and  repeat 
this  treatment  with  Ether  several  times,  until  a  few  drops  of  the 
ethereal  layer  no  longer  impart  a  permanent,  greasy  stain  to  filtering 
paper.  Then  transfer  the  contents  of  the  bottle  back  to  the  tared  cap- 
sule, using  a  sufficient  quantity  of  warm  Water  for  washing.  Recover 
the  Ether  from  the  united  ethereal  washings,  add  to  the  oily  residue 
about  15  C.c.  [old  form  231  minims]  of  boiling  Water,  and  then 
Acetic  Acid,  in  drops,  until  the  mixture  has  a  permanent  acid  re- 
action. Then  filter  it  through  a  moistened  filter,  and  wash  the  filter 
with  a  little  water.  Add  the  filtrate  to  the  extract  in  the  capsule, 
evaporate  until  the  residue  weighs  about  200  Gm.  [old  form  6|  oz. 
av.],  and  allow  it  to  become  cold.  Then  determine  its  weight  exactly, 
remove  4  Gm.  [61.72  grains]  of  the  mass,  and  assay  this  by  the  pro- 
cess given  below,  using  the  amounts  of  liquids  there  directed  for  2  Gm. 
[30.9  grains]  of  dry  extract.  In  another  portion  of  5  Gm.  [77.16 
grains]  determine  the  amount  of  water  by  drying  it,  in  a  flat-bottomed 
capsule,  at  100°  C.  (212°  F.),  until  it  ceases  to  lose  weight.  From  the 
results  thus  obtained  ascertain,  by  calculation,  the  amount  of  total  alka- 
loids and  of  water  contained  in  the  remainder  of  the  mass,  add  to  this 
enough  well-dried  Sugar  of  Milk  to  bring  the  quantity  of  alkaloids  in 
the  final  dry  extract  to  15  per  cent.,  then  evaporate  the  mass  to  com- 
plete dryness,  reduce  it  to  powder,  and  transfer  it  to  small,  well-stop- 
pered vials. 

Extract  of  Nux  Vomica,  when  assayed  by  the  following  process,  should  be  found 
to  contain  15  per  cent,  of  total  alkaloids. 

Assay  of  Extract  of  Nux  Vomica. 
Extract  of  Nux  Vomica,  dried  at  100°  C.  (212°  F.),  two  grammes    .   .    a  Gm. 
Alcohol, 

Ammonia  Water, 
Water, 
Chloroform, 

Decinormal  Sulphuric  Acid  (V.S.), 
Centinormal  Potassium  Hydrate  V.S.,  each,  a  sufficient  quantity. 

Put  2  Gm.  of  the  dried  Extract  of  Nux  Vomica  into  a  glass  separator,  add  to  it  20 
C.c.  of  a  previously  prepared  mixture  of  2  volumes  of  alcohol,  1  volume  of  ammonia 
water  (specific  fjravity  0.960),  and  1  volume  of  water,  and  shake  the  well-stoppered 
separator  until  the  extract  is  dissolved.  Then  add  20  C.c.  of  chloroform  and  agitate 
during  five  minutes.  Allow  the  chloroform  to  separate,  remove  it  as  far  as  possible, 
pour  into  the  separator  a  few  C.c.  of  chloroform,  and,  without  shaking,  draw  this 
oft"  through  the  stop-cock  to  wash  the  outlet-tube.  Kepeat  the  extraction  with  two 
further  portions  of  chloroform  of  15  C.c.  each,  and  wash  the  outlet-tube  each  time  aa 
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just  directed.  Collect  all  the  chloroformic  solutions  in  a  wide  beaker,  expose  the 
latter  to  a  gentle  heat,  on  a  water-bath,  until  the  chloroform  and  ammonia  are  com- 
pletely dissipated,  add  to  the  residue  10  C.c.  of  decinormal  sulphuric  acid  measured 
with  great  care  from  a  burette,  stir  gently,  and  then  add  20  C.c.  of  hot  water.  "When 
solution  has  taken  place,  add  2  C.c.  of  brazil  wood  T.S.,  and  then  carefully  run  in 
centinormal  potassium  hydrate  V.S.,  until  a  permanent  pinkish  color  is  produced  by 
the  action  of  a  slight  excess  of  alkali  upon  the  brazil  wood  indicator.  Divide  the 
number  of  C.c.  of  centinormal  potassium  V.S.  used  by  10,  subtract  the  number  found 
from  10  (the  10  C.c.  of  decinormal  acid  used),  multiply  the  remainder  by  0.0364  and 
that  product  by  50  (or,  multiply  at  once  by  1.82),  which  will  give  the  percentage  of 
total  alkaloids  in  the  Extract  of  Nux  Vomica,  it  being  assumed  that  strychnine  and 
brucine  are  present  in  equal  proportion,  and  the  above  factor  being  found  by  taking 
the  mean  of  their  respective  molecular  weights  rounded  off  to  whole  numbers  [(334  -f- 
394) --2  =  364]. 

EXTRACTUM    OPII.   U.  S.     Extract  of  Opium. 

Metric.  Old  form. 

Powdered  Opium loo  Gm.  3  oz.  av.  231  gr. 

Sugar  of  Milk,  recently  dried  and  in  fine  pow- 
der. 
Water,  each,  a  sufficient  quantity. 

Triturate  the  Powdered  Opium  in  a  mortar  thoroughly  with  1000 
C.c.  [old  form  2  pints]  of  Water,  repeat  the  trituration  occasionally, 
in  the  course  of  twelve  hours,  then  filter  through  a  rapidly-acting, 
double  filter,  and  wash  the  filter  and  residue  with  Water,  until  the 
filtrate  is  nearly  colorless.  Concentrate  the  filtrate  and  washings  in  a 
tared  capsule,  on  a  water-bath,  until  the  residue  weighs  about  200  Gm. 
[old  form  7  oz.  av.],  and  allow  it  to  become  cold.  Then  determine 
the  weight  exactly,  transfer  12  Gm.  [old  form  185.16  gr.]  of  it  to  an 
Erlenmeyer  flask  having  a  capacity  of  about  100  C.c.  [old  form  3J  fl. 
oz.],  and  determine  in  this  portion  the  amount  of  morphine  by  the 
process  of  assay  given  below,  using  the  quantities  of  liquids  there 
directed  for  4  Gm.  [old  form  61.72  gr.]  of  the  dry  extract.  In  an- 
other portion  of  5  Gm.  [old  form  77.16  gr.]  determine  the  amount  of 
water  by  drying  it  in  a  flat-bottomed  capsule,  at  100°  C.  (212°  F.), 
until  it  ceases  to  lose  weight.  From  the  results  thus  obtained  ascer- 
tain, by  calculation,  the  amount  of  morphine  and  of  water  contained 
in  the  remainder  of  the  extract,  add  to  this  enough  well-dried  Sugar 
of  Milk  to  bring  the  quantity  of  morphine  in  the  final  dry  extract  to 
18  per  cent.,  then  evaporate  the  whole  to  dryness,  reduce  it  to  powder, 
and  transfer  it  to  small,  well-stoppered  vials. 

Assay  of  Extract  of  Opium. 

Extract  of  Opium,  dried  at  100°  C.  (212°  r.),/oMr  grammes    ....    4     Gm. 

Ammonia  Water,  two  and  two-tenths  cubic  centimeters 2.2  C.c. 

Alcohol, 

Ether, 

Water,  each,  a  sufficient  quantity. 

Dissolve  the  Extract  of  Opium  in  30  C.c.  of  water,  filter  the  solution  through  a 
small  filter,  and  wash  the  filter  and  residue  with  water,  until  all  soluble  matters  are 
extracted,  collecting  the  washings  separately.  Evaporate,  in  a  tared  capsule,  first, 
the  washings  to  a  small  volume,  then  add  the  first  filtrate,  and  evaporate  the  whole 
to  a  weight  of  10  Gm.     Kotate  the  concentrated  solution  about  in  the  capsule  until 
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the  rings  of  extract  are  redissolved,  pour  the  liquid  into  a  tared  Erlenmeyer  flask 
having  a  capacity  of  about  100  C  c,  and  rinse  the  capsule  with  a  few  drops  of  water 
at  a  time,  until  the  entire  solution  weighs  15  Gni.  Then  add  7  Gm.  (or  8.5  Co.)  of 
alcohol,  shake  well,  add  20  C.c.  of  ether,  and  shake  again.  Now  add  the  ammonia 
water  from  a  graduated  pipette  or  burette,  stopper  the  flask  with  a  sound  cork,  shake 
it  thoroughly  during  ten  minutes,  and  then  set  it  aside,  in  a  moderately  cool  place, 
for  at  least  six  hours,  or  over  night. 

Kemove  the  stopper  carefully,  and,  should  any  crystals  adhere  to  it,  brush  them 
into  the  flask.  Place  in  a  small  funnel  two  rapidly-acting  filters,  of  a  diameter  of  7 
Cm.,  plainly  folded,  one  within  the  other  (the  triple  fold  of  the  inner  filter  being  laid 
against  the  single  side  of  the  outer  filter),  wet  them  well  with  ether,  and  decant 
the  ethereal  solution  as  completely  as  possible  upon  the  inner  filter.  Add  10  C.c. 
of  ether  to  the  contents  of  the  flask,  rotate  it,  and  again  decant  the  ethereal  layer 
upon  the  inner  filter.  Kepeat  this  operation  with  another  portion  of  10  C.c.  of  ether. 
Then  pour  into  the  filter  the  liquid  in  the  flask,  in  portions,  in  such  a  way  as  to 
transfer  the  greater  portion  of  the  crystals  to  the  filter,  and,  when  this  has  passed 
through,  transfer  the  remaining  crystals  to  the  filter  by  washing  the  flask  with  sev- 
eral portions  of  water,  using  not  more  than  about  10  C.c  in  all.  Allow  the  double 
filter  to  drain,  then  apply  water  to  the  crystals,  drop  by  drop,  until  they  are  practi- 
cally free  from  mother-water,  and  afterwards  wash  them,  drop  by  drop,  from  a  pi- 
pette, with  alcohol  previously  saturated  with  powdered  morphine.  When  this  has 
passed  through,  displace  the  remaining  alcohol  by  ether,  using  about  10  C.c,  or  more 
if  necessary.  Allow  the  filter  to  dry  in  a  moderately  warm  place,  at  a  temperature 
not  exceeding  ^50°  C.  (140°  F.),  until  its  weight  remains  constant,  then  carefully 
transfer  the  crystals  to  a  tared  watch-glass  and  weigh  them. 

The  weight  found,  multiplied  by  25,  represents  the  amount  of  crystallized  mor- 
phine obtained  from  100  Gm.  of  the  Extract. 

EXTRACTUM    PHYSOSTIGMATIS.   U.  S.     Extract  of  Physostigma. 

Metric.  Old  form. 

Physostigma,  in  No.  80  powder 1000  Gm.  32  oz.  av. 

Alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  400  C.c.  [old  form  12|  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alco- 
hol to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until 
3000  C.c.  [old  form  6  pints]  of  tincture  are  obtained,  or  the  Physo- 
stigma is  exhausted.  Reserve  the  first  900  C.c.  [old  form  28|  fl.  oz.] 
of  the  percolate,  and  evaporate  the  remainder,  at  a  temperature  not 
exceeding  50°  C.  (122°  F.),  to  100  C.c.  [old  form  SJ  fl.  oz.]  ;  mix 
this  with  the  reserved  portion,  and  evaporate,  at  or  below  the  before- 
mentioned  temperature,  on  a  water-bath,  to  a  pilular  consistence. 

EXTRACTUM    PODOPHYLLI.   U.  S.     Extract  of  Podophyllum. 

Metric.  Old  form. 

Podophyllum,  in  No.  60  powder 1000  Gm,  32  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity. 

Mix  800  C.c.  [old  form  25|  fl.  oz.]  of  Alcohol  with  200  C.c.  [old 
form  6|  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  300 
C.c.  [old  form  9^  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.     When  the  liquid  begins  to  drop  from  the 
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percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding  menstruum,  using  the  same  proportions  of 
Alcohol  and  Water  as  before,  until  the  Podophyllum  is  exhausted. 
Distil  off  the  Alcohol  from  the  tincture  by  means  of  a  water-bath,  and 
evaporate  the  residue,  on  a  water-bath,  to  a  pilular  consistence. 


EXTRACTUM    QUASSIA.   U.  S.     Extract  of  Quassia. 

Metric.  Old  form. 

Quassia,  in  No.  20  powder looo  Gm.  32  oz.  av. 

Water,  a  sufficient  quantity. 

Moisten  the  powder  with  400  C.c.  [old  form  12|  fl.  oz.]  of  Water, 
pack  it  firmly  in  a  conical  percolator,  and  gradually  pour  Water  upon 
it  until  the  infusion  passes  but  slightly  imbued  with  bitterness.  Reduce 
the  liquid  to  three-fourths  of  its  bulk  by  boiling,  and  strain ;  then 
evaporate,  by  means  of  a  water-bath,  to  a  pilular  consistence. 


EXTRACTUM    RHEI.   U.S.     Extract  of  Rhubarb. 

Metric.  Old  form. 

Rhubarb,  in  No.  30  powder lOOo  Gm.  32  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity. 

Mix  800  C.c.  [old  form  25|  fl.  oz.]  of  Alcohol  with  200  C.c.  [old 
form  6 J  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  400 
C.c.  [old  form  12 J  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  conical 
percolator ;  then  add  enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding  menstruum,  using  the  same  proportions  of 
Alcohol  and  Water  as  before,  until  the  tincture  passes  nearly  tasteless. 
Reserve  the  first  1000  C.c.  [old  form  2  pints]  of  the  percolate,  and 
set  it  aside  in  a  warm  place,  until  it  is  reduced  by  spontaneous  evapo- 
ration to  500  C.c.  [old  form  1  pint].  Evaporate  the  remainder  of 
the  percolate,  in  a  porcelain  vessel,  by  means  of  a  water-bath,  at  a  tem- 
perature not  exceeding  70°  C.  (158°  F.),  to  the  consistence  of  syrup. 
Mix  this  with  the  reserved  portion,  and  continue  the  evaporation,  at 
or  below  the  before-mentioned  temperature,  until  the  mixture  is  reduced 
to  a  pilular  consistence. 

EXTRACTUM    STRAMONII    SEMINIS,   U.S.     Extract  of  Stramonium 

Seed. 
[ExTRACTUM  Stramonii,  Pharm.  1880.] 

Metric.  Old  form. 

Stramonium  Seed,  in  No.  60  powder looo  Gm.  32  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity. 
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Moisten  the  powder  with  300  C.c.  [old  form  9|-  fl.  oz.]  of  Diluted 
Alcohol,  aud  pack  it  firmly  iu  a  cylindrical  percolator;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  aud,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradu- 
ally adding  Diluted  Alcohol,  until  3000  C.c.  [old  form  6  pints]  of 
tincture  are  obtained,  or  the  Stramonium  Seed  is  exhausted.  Reserve 
the  first  900  C.c.  [old  form  28|  fl.  oz.]  of  the  percolate,  and  evapo- 
rate the  remainder,  at  a  temperature  not  exceeding  50°  C.  (122°  F.), 
to  100  C.c.  [old  form  3  fl.  oz.]  ;  mix  this  with  the  reserved  portion, 
and,  by  means  of  a  water-bath,  evaporate  at  or  below  the  before-men- 
tioned temperature,  to  a  pilular  consistence. 


EXTRACTUM    TARAXACI.   U.  S.     Extract  of  Taraxacum. 

Taraxacum,  freshly  gathered  in  autumn,  a  convenient  quantity, 
Water,  a  sufficient  quantitj-. 

Slice  the  Taraxacum,  and  bruise  it  in  a  stone  mortar,  sprinkling 
Water  over  it  from  time  to  time,  until  it  is  reduced  to  a  pulp ;  then 
express  and  strain  the  juice,  and  evaporate  it  in  a  vacuum-apparatus, 
or  in  a  shallow  porcelain  dish,  by  means  of  a  water-bath,  to  a  pilular 
consistence. 

Keep  the  Extract  in  a  close  vessel,  and  cover  its  surface  with  a 
cloth,  which  ought  to  be  moistened  occasionally  with  a  little  ether  or 
chloroform. 


EXTRACTUM    UV^    URSI.   U.  S.     Extract  of  Uva  Ursi. 

Metric.  Old  form. 

Uva  Ursi,  in  No.  30  powder 1000  Gm.  32  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity. 

Mix  200  C.c.  [old  form  6|  fl.  oz.]  of  Alcohol  with  500  C.c.  [old 
form  16  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  400 
C.c.  [old  form  12^  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylin- 
drical glass  percolator;  then  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  perco- 
lation to  proceed,  gradually  adding  menstruum,  using  the  same  pro- 
portions of  Alcohol  and  Water  as  before,  until  the  Uva  Ursi  is 
exhausted.  Reserve  the  first  900  C.c.  [old  form  28^  fl.  oz.]  of  the 
percolate ;  evaporate  the  remainder,  at  a  temperature  not  exceeding 
50°  C.  (122°  F.),  to  100  C.c.  [old  form  3  fl.  oz.].  Mix  this  with  the 
reserved  portion,  and  evaporate,  at  or  below  the  before-mentioned 
temperature,  on  a  water-bath,  to  a  pilular  consistence. 
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Abstracta.   TJ.  S.  1880.     Abstracts. 

Abstracts  are  solid  powdered  preparations  containing  the  soluble  con- 
stituents of  the  drugs  from  which  they  are  made,  and  bearing  a  definite 
and  uniform  relation  to  the  drug.  These  preparations  were  first  intro- 
duced into  the  U.  S.  Pharmacopoeia  of  1880,  and  have  many  advantages 
over  ordinary  extracts.  They  are  prepared  by  evaporating  an  alcoholic 
tincture  of  a  drug  spontaneously  and  at  a  low  temperature,  mixing  it 
with  a  sufficient  quantity  of  dried  sugar  of  milk  to  make  the  final  prod- 
uct when  dry  weigh  one-half  the  weight  of  the  drug,  and  then  powdering 
it.  The  following  general  formula  exhibits  the  typical  process.  Ab- 
stracts are  not  official  in  the  U.  S.  P.  1890,  not  having  been  used 
sufficiently  during  1880-1890  by  physicians  to  justify  their  reintro- 
duction.  One  of  their  disadvantages  is  that  they  are  not  as  concen- 
trated as  extracts. 

General  Formula. 

Drug,  in  No.  60  powder,  two  hundred  parts  [or  four  ounces  av.]  ; 
Sugar  of  Milk,  recently  dried  and  in  fine  powder.  Alcohol,  each,  a  suf- 
ficient quantity,  To  make  one  hundred  parts  [or  two  ounces  av.]. 
Moisten  the  drug  with  eighty  parts  [or  one  and  three-quarter  fluid- 
ounces]  of  Alcohol,  and  pack  firmly  in  a  cylindrical  glass  percolator  ; 
then  add  enough  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually 
adding  Alcohol,  until  the  drug  is  exhausted.  Reserve  the  first  one 
hundred  and  seventy  parts  [or  three  and  one-half  fluidounces]  of  the 
percolate,  evaporate  the  remainder  to  thhiy  parts  [or  half  a  fluidounce] 
at  a  temperature  not  exceeding  50°  C.  (122°  F.)  and  mix  with  the  re- 
served portion.  Place  the  mixture  in  an  evaporating  dish,  and,  having 
added  fifty  parts  [or  one  ounce  av.]  of  Sugar  of  Milk,  cover  it  with  a 
piece  of  thin  muslin  gauze,  and  set  aside  in  a  warm  place,  where  the 
temperature  will  not  rise  above  50°  C.  (122°  F.),  until  the  mixture  is 
dry.  Lastly,  having  added  enough  Sugar  of  Milk  to  make  the  mixture 
weigh  one  hundred  parts  [or  two  ounces  av.],  reduce  it  to  a  fine,  uni- 
form powder.     Preserve  the  powder  in  a  well-stopped  bottle. 

The  advantages  possessed  by  abstracts  may  be  briefly  stated  as  fol- 
lows : 

1.  Each  abstract  represents  twice  the  strength  of  the  drug  or  fluid 
extract  from  which  it  is  prepared. 

2.  They  are  dry  powders,  if  properly  made,  and  thus  are  permanent 
and  portable ;  not  subject  to  precipitation  as  fluid  extracts  are ;  not 
liable  to  become  hard,  tough,  and  variable  in  strength,  as  is  the  case 
with  extracts. 

3.  Injurious  exposure  to  heat  is  entirely  avoided,  and  the  official 
process  requires  no  apparatus  but  such  as  either  is  at  hand  in  the  phar- 
macy or  can  be  easily  obtained  by  a  pharmacist  operating  upon  the 
small  scale. 
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4.  The  final  thorough  trituration  of  the  dry  powder  reduces  the  sol- 
uble and  active  constituents  of  the  drug  to  a  pulverulent  condition,  the 
diluent  is  soluble,  and  the  fine  state  of  division  of  abstracts  is  the 
most  favorable  condition  that  a  powder  can  possess  to  secure  efficient 
medication. 

The  improvement  suggested  for  the  processes  for  abstracts  is,  that 
the  temperature  50°  C.  (122°  F.),  which  is  lower  than  need  be,  for  ab- 
stracts of  aconite,  belladonna,  digitalis,  hyoscyamus,  ignatia,  jalap,  uux 
vomica,  podophyllum,  and  senega,  be  increased  to  80°  C.  (176°  F.). 

Conium  and  valerian  require  a  very  low  temperature,  but  the  tem- 
perature of  80°  C.  (176°  F.)  is  not  injurious  to  those  first  mentioned 
if  the  evaporation  of  the  fluid  extract  is  quickly  and  carefully  effected. 
An  alcoholic  fluid  extract  may  be  used  to  prepare  an  abstract  from,  if 
the  menstruum  used  in  making  it  was  not  too  aqueous,  and  if  it  is  free 
from  glycerin.  Dr.  Squibb's  modification  for  making  abstracts  from 
fluid  extracts,  as  shown  in  the  case  of  fluid  extract  of  aconite,  is  as 
follows :  "  Put  the  fluid  extract  (a  weighed  quantity)  upon  a  flat- 
bottomed  dinner-plate  and  allow  it  to  evaporate  spontaneously,  without 
heating,  for  twenty-four  or  thirty-six  hours.  At  the  end  of  that  time 
there  will  remain  upon  the  plate  a  thin  layer  of  solid  extract.  Add  to 
this  extract  about  double  its  weight  of  powdered  sugar  of  milk,  warm 
the  plate  and  contents  until  it  can  be  just  comfortably  held  in  the  hand, 
and  incorporate  the  melted  extract  and  powder  by  means  of  a  stiff 
spatula.  When  thoroughly  incorporated  and  cold,  remove  the  mixture 
from  the  plate,  weigh  it,  and  add  enough  powdered  sugar  of  milk  to 
make  the  whole  weigh  one-half  the  original  weight  of  the  fluid  extract. 
Finally,  rub  it  to  a  fine,  uniform  powder,  sifting  it  through  a  No.  60 
sieve."  Abstracts  are  not  well  made  when  the  dry  powdered  solid 
extract  is  simply  rubbed  up  with  dry  powdered  sugar  of  milk,  as  sug- 
gested by  some  writers,  because  such  mixtures  of  dry  powders  in- 
variably stratify  in  time.  This  fault  may  be  easily  discovered  on  close 
examination,  a  darker  layer  of  powdered  extract  being  succeeded  by  a 
lighter  one  containing  variable  proportions  of  sugar  of  milk :  this 
arrangement  of  the  particles  is  largely  owing  to  the  vibration  to  which 
the  bottles  containing  them  are  continually  subjected  on  the  shelves  of 
the  dispensing  counter  and  by  use  elsewhere.  If  the  U.  S.  1880  process 
is  employed,  this  fault  does  not  exist,  because  the  particles  of  sugar  of 
milk  become  thoroughly  saturated  with  the  concentrated  liquid  extract 
when  mixed  together,  and  when  the  alcohol  evaporates  the  solid  extract 
is  thoroughly  diffused  among,  and  is  closely  adherent  to,  the  particles 
of  sugar  of  milk :  hence  a  dose  taken  from  the  portion  at  the  top  or 
at  the  middle  of  the  bottle  would  have  the  same  medicinal  effect  as 
one  taken  from  the  portion  at  the  bottom. 

Preservation  and  Administration. — Abstracts  should  be  carefully 
protected  from  exposure  to  moist  air.  They  should  be  kept  in  small 
bottles  with  mouths  wide  enough  to  admit  the  end  of  a  spatula.  Corks 
of  the  best  quality  should  be  used,  and  the  bottles  should  not  be  kept 
near  a  hot  flue,  but  in  as  cool  a  place  as  possible. 

The  following  table  exhibits  the  eleven  U.  S.  1880  abstracts  in  a  form 
convenient  for  study : 
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Abstracta.    U.  S.  1880.     Abstracts. 


Name. 

Menstruum. 

Notes  and  Additions. 

^•5 

az 

Abstractum  Aconiti. 

60 

Alcohol. 

80 

170 

2  per  cent.  Tartaric  Acid  added 
to  menstruum  to  exhaust 
Aconite  Root. 

Belladonnae. 

60 

(1 

80 

170 

From  Belladonna  Root. 

Conii. 

40 

(1 

80 

170 

6  per  cent.  Hydrochloric  Acid 
added  to  menstruum  to  ex- 
haust Conium  Fruit. 

Digitalis. 

60 

11 

80 

170 

Hyoscyami. 

60 

a 

80 

170 

Jalapae. 

40 

II 

100 

170 

Podophylli. 

60 

11 

80 

170 

Senegas. 

60 

11 

80 

170 

Valerianae. 

60 

11 

80 

170 

Ignatise. 

60 

/  Alcohol, 
\  AVater, 

n 

100 

170 

Nucis  Vomicae. 

60 

/  Alcohol, 
\  Water, 

\) 

100 

170 

Resinae.     Resins. 

The  official  resins  are  solid  preparations  consisting  principally  of  the 
resinous  principles  from  vegetable  bodies.  Official  resins  diffi?r  from 
alcoholic  extracts  in  the  fact  that  the  latter  contain  all  the  principles 
in  the  drug  which  alcohol  is  capable  of  dissolving,  whilst  the  resins 
contain  only  those  principles  which  are  soluble  in  alcohol  and  are 
insoluble  in  water.  It  is  obvious  that  the  resins  prepared  from  those 
drugs  which  owe  their  activity  exclusively  to  resinous  principles,  which 
are  iu.soluble  in  water,  are  stronger  preparations  than  the  alcoholic 
extracts  from  such  drugs.     Five  resins  are  official  : 


Official  Resins. 

Name.  Preparation. 

Kesina By-product,  the  residue  left  from  distilling  Oil  of  Turpentine. 

Copaibas  ....  By-product,  the  residue  left  after  distilling  off  the  volatile  oil 
from  Copaiba. 

Jalapae Percolate  Jalap,  in  No.  60  powder,  with  Alcohol  until  the 

tincture  ceases  to  produce  more  than  a  slight  turbidity  when 
dropped  into  water.  Distil  off  the  Alcohol,  and  add  the  con- 
centrated tincture  to  water,  collect,  wash,  drain,  and  dry  the 
precipitate. 

Podophylli  .  .  .  Percolate  Podophyllum,  in  No.  60  powder,  with  Alcohol  until 
the  tincture  ceases  to  produce  more  than  a  slight  turbidity 
when  dropped  into  water.  Distil  off  the  Alcohol,  and  add 
the  concentrated  tincture  to  cold  water,  acidulated  with  1 
per  cent,  of  Hydrochloric  Acid,  collect,  wash,  drain,  and 
dry  the  precipitate. 

Scammonii  .  .  .  Digest  Scammony  with  boiling  Alcohol  until  exhausted,  mix 
the  tinctures,  distil  off  the  alcohol,  add  the  concentrated  tinc- 
ture to  water,  wash  and  dry  the  precipitate. 
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RESINA.   U.S.     Resin. 
[Colophony.] 
The  residue  left  after  distilling  oif  the  volatile  oil  ft*om  Turpentine. 

A  transparent,  amber-colored  substance,  hard,  brittle,  pulverizable  ;  fracture  glossy 
and  shallow-conchoidal ;  odor  and  taste  faintly  terebinthinate.  Specific  gravity  1.070 
to  1.080. 

Soluble  in  alcohol,  ether,  and  fixed  or  volatile  oils ;  also  in  solution  of  potassium 
or  sodium  hydrate. 

RESINA   COPAIBiE.   U.  S.     Resin  of  Copaiba. 

The  residue  left  after  distilling  off  the  volatile  oil  ft-ora  Copaiba. 

A  yellowish  or  brownish-yellow,  brittle  resin,  having  a  slight  odor  and  taste  of 
copaiba. 
Soluble  in  alcohol,  ether,  chloroform,  carbon  disulphide,  benzol,  or  amylic  alcohol. 

RESINA  JALAPiE.   U.  S.     Resin  of  Jalap. 

Metric.  Old  form. 

Jalap,  in  No.  60  powder looo  Gm.  32  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity.  • 

Moisten  the  powder  with  300  C.c.  [old  form  9J  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alco- 
hol to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until 
2500  C.c.  [old  form  5  pints]  of  tincture  are  obtained,  or  until  the 
tincture  ceases  to  produce  more  than  a  slight  turbidity  when  dropped 
into  water.  Distil  off  the  Alcohol,  by  means  of  a  water-bath,  until  the 
tincture  is  reduced  to  400  Gm.  [old  form  12|  fl.  oz.],  and  add  the 
latter,  with  constant  stirring,  to  9000  C.c.  [old  form  18  pints]  of 
Water.  When  the  precipitate  has  subsided,  decant  the  supernatant 
liquid,  and  wash  the  precipitate  twice,  by  decantation,  with  fresh  por- 
tions of  Water.  Place  it  upon  a  strainer,  and,  having  pressed  out  the 
liquid,  dry  the  Resin  with  a  gentle  heat,  stirring  occasionally  until  the 
moisture  has  evaporated. 

Yellowish-brown,  or  brown  masses  or  fragments,  breaking  with  a  resinous,  glossy 
fracture,  translucent  at  the  edges,  or  a  yellowish-gray  or  yellowish-brown  powder, 
having  a  slight,  peculiar  odor,  and  a  somewhat  acrid  taste.     Permanent  in  the  air. 

Its  alcoholic  solution  has  a  faintly  acid  reaction. 

Soluble  in  alcohol  in  all  proportions ;  insoluble  in  carbon  disulphide,  benzol,  and 
fixed  or  volatile  oils.     Not  more  than  about  10  per  cent,  of  it  is  soluble  in  ether. 

On  evaporating  the  ethereal  solution,  and  dissolving  the  residue  in  potassium 
hydrate  T.S.,  a  reddish-brown  liquid  is  formed,  from  which  the  resin  is  repreci  pita  ted 
by  acids.  If  that  portion  of  Resin  of  Jalap  which  remained  undissolved  by  ether  be 
dissolved  in  potassium  hydrate  T.S.,  the  addition  of  an  acid  does  not  precipitate  it. 

Rosin  of  Jalap  should  not  suffer  any  material  loss  of  weight  when  heated  at  100°  C. 
(212°  F.)  (absence  of  water). 

Water  triturated  with  it  should  neither  become  colored,  nor  take  up  anything 
soluble  from  it  (absence  of  soluble  impurities). 

On  digesting  1  Gm.  of  Resin  of  Jalap  for  about  an  hour,  with  frequent  agitation, 
in  a  glass-stoppered  vial,  with  10  C.c.  of  ammonia  water,  at  a  temperature  of  about 
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80°  C.   (176°  P.),  it  should  yield  a  solution  which  does  not  gelatinize  on  cooling 
(absence  of  common  resin). 

RESINA   PODOPHYLLI.   U.  S.     Resin  of  Podophyllum. 

Metric.  Old  form. 

Podophyllum,  in  No.  60  powder looo  Gm.  32  oz.  av. 

Hydrochloric  Acid      10  C.c.  150  minims. 

Alcohol, 

Water,  each,  a  sufficient  quantity. 

Moisten  the  powder  with  480  C.c.  [old  form  15  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alco- 
hol to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until 
1600  C.c,  [old  form  3J  pints]  of  tincture  are  obtained,  or  until  the 
tincture  ceases  to  produce  more  than  a  slight  turbidity  when  dropped 
into  water.  Distil  off  the  Alcohol,  by  means  of  a  water-bath,  until 
the  tincture  is  reduced  to  a  syrupy  consistence,  and  pour  it  slowly,  with 
constant  stirring,  into  1000  Co.  [old  form  2  pints]  of  Water,  pre- 
viously cooled  to  a  temperature  below  10°  C.  (50°  F.),  and  mixed  with 
the  Hydrochloric  Acid.  When  the  precipitate  has  subsided,  decant 
the  supernatant  liquid,  and  wash  the  precipitate  twice,  by  decantation, 
with  fresh  portions  of  cold  Water.  Spread  it,  in  a  thin  layer,  upon  a 
strainer,  and  dry  the  Resin  by  exposure  to  the  air,  in  a  cool  place. 
Sliould  it  coalesce  during  the  drying,  or  aggregate  into  lumps  having 
a  varnish-lilie  surface,  it  should  be  removed,  broken  in  pieces,  and 
rubbed  in  a  mortar.  As  this  is  liable  to  happen  during  warm  weather, 
Resin  of  Podophyllum  is  preferably  made  during  the  cold  season. 

An  amorphous  powder,  varying  in  color  from  grayish-white  to  pale  greenish-yellow 
or  yellowish-green,  turning  darker  when  exposed  to  a  heat  over  35°  C.  (95°  F.^ ; 
having  a  slight,  peculiar  odor,  and  a  peculiar,  faintly  bitter  taste.  Permanent  in 
the  air. 

Its  alcoholic  solution  has  a  faintly  acid  reaction. 

Soluble  in  alcohol  in  all  proportions ;  ether  dissolves  15  to  20  per  cent,  of  it;  boil- 
ing water  dissolves  about  80  per  cent.,  and  deposits  most  of  it  again  on  cooling,  the 
remaining,  clear  aqueous  solution  having  a  bitter  taste,  and  turning  brown  on  the 
addition  of  ferric  chloride  T.S. 

Resin  of  Podophyllum  is  also  soluble  in  potassium  or  sodium  hydrate  T.S.,  forming 
a  deep  yellow  liquid,  ./hich  gradually  becomes  darker,  and  from  which  the  resin  is 
reprecipitated  by  acids. 

RESINA    SCAMMONII.   U.  S.     Resin  of  Scammony. 

Metric.  Old  form. 

Scammony,  in  No.  60  powder looo  Gm.  32  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity. 

Digest  the  Scammony  with  successive  portions  of  boiling  Alcohol 
until  it  is  exhausted.  Mix  the  tinctures,  and  reduce  the  mixture  to 
a  syrupy  consistence  by  distilling  off  the  Alcohol.  Then  add  the  resi- 
due in  a  thin  stream,  with  active  stirring,  to  2500  C.c.  [old  form  5 
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pints]  of  Water,  separate  the  precipitate  formed,  wash  it  thoroughly 
with  Water,  and  dry  it  with  a  gentle  heat. 

Yellowish-brown  or  brownish-yellow  masses  or  fragments,  breaking  with  a  glossy, 
resinous  fracture,  translucent  at  the  edges ;  or  a  yellowish-white  or  grayish-white 
powder,  having  a  faint,  peculiar  odor,  and  a  slight,  peculiar  taste. 

Soluble  in  alcohol  in  all  proportions ;  also  wholly  soluble  in  ether  and  in  oil  of  tur- 

Eentine.     Ammonia  water  and  solutions  of  alkalies  dissolve  it  with  the  aid  of  a  gentle 
eat ;  from  these  solutions  the  resin  is  not  reprecipitated  by  acids. 


QUESTIONS  ON  CHAPTER  XXX. 

SOLID  PREPARATIONS  MADE  BY  PERCOLATION. 

What  are  extracts  ? 

What  various  menstrua  are  used  in  making  them  ? 

By  what  names  are  such  extracts  called? 

What  are  inspissated  juices  ? 

Why  are  alcoholic  extracts  preferred  to  those  made  from  inspissated  juices? 

What  representative  of  this  class  of  preparations  is  official  in  the  U.  S.  P.  ? 

How  are  these  juices  prepared  by  the  British  Pharmacopoeia? 

How  have  extracts  been  prepared  by  the  freezing  process  ? 

Do  the  percolates  or  expressed  juices  of  drugs  contain  anything  in  addition  to  the 
active  principles  ? 

What  proximate  principles  are  most  commonly  present  in  extracts  ? 

Which  of  these  principles  are  absent  when  a  menstruum  of  part  alcohol  is  used? 

What  is  meant  by  extractive? 

What  name  was  proposed  for  this  substance  by  Berzelius  ? 

Why  are  extracts  variable  in  strength  ? 

What  is  the  Pharmacopoeia's  standard  for  the  consistence  of  extracts  ? 

In  what  respect  have  "  abstracts"  an  advantage  over  "  extracts"  ? 

Are  extracts  a  reliable  class  of  preparations  ? 

How  may  extracts  be  preserved  ? 

Give  the  general  formula  for  alcoholic  extracts  ? 

To  what  extracts  is  glycerin  added  ? 

How  many  official  extracts  are  there  ? 

Give  the  Latin  official  name,  menstruum,  and  mode  of  preparing  extract  of  aco- 
nite, aloes,  Indian  cannabis,  cimicifuga,  colchicum  root,  compound  extract  of  colo- 
cynth,  gentian,  jalap,  opium,  taraxacum,  uva  ursi,  juglans,  mezereum,  physostigma, 
nux  vomica,  cinchona,  podophyllum,  iris,  rhubarb,  belladonna  (leaves),  digitalis, 
leptandra,  hyoscyamus,  arnica  root,  colocynth,  conium  (fruit),  euonymus,  stramo- 
nium (seed). 

How  many  official  extracts  are  made  with  an  aqueous  menstruum  ?     Name  them. 

Which  one  is  percolated  with  water  containing  live  per  cent,  of  water  of  ammonia  ? 

Which  is  made  with  a  menstruum  of  water  containing  23.3  per  cent,  of  official 
acetic  acid  ? 

Which  by  evaporating  a  fluid  extract? 

Which  by  mixing  extracts  with  aromatics? 

Which  one  is  an  inspissated  juice? 

What  kind  of  cinchona  is  directed  to  be  used  in  extract  of  cinchona? 

What  are  the  ingredients  of  compound  extract  of  colocynth  ? 

What  fineness  of  powder  is  directed? 

What  is  the  consistence  of  the  finished  product? 

What  is  the  strength  of  extract  of  ergot  ? 

From  what  plant  is  extract  of  glycyrrhiza  obtained  ? 

How  much  of  it  should  be  soluble  in  cold  water? 

Why  should  the  use  of  metallic  vessels  be  avoided  in  making  extract  of  haema- 
toxylon  ? 

Should  metallic  vessels  be  avoided  in  making  extract  of  krameria  ?    Why  ? 
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What  are  abstracts  ? 

When  were  they  introduced  into  the  TJ.  S.  P.  ? 
Are  abstracts  now  official  ? 
Give  the  general  formula  for  their  preparation. 
What  advantages  do  they  possess  over  ordinary  extracts? 
What  improvements  for  making  abstracts  may  be  suggested? 
What  is  Dr.  Squibb's  modification  of  the  process  ? 
Can  abstracts  be  made  satisfactorily  from  solid  extracts?     Why  not? 
What  are  official  resins  ? 
How  are  they  prepared? 

In  what  respect  do  they  differ  from  alcoholic  extracts  ? 
How  many  resins  are  official  ?     Name  them. 
How  is  resin  of  copaiba  prepared  ?     Give  a  description  of  it. 
Give  the  Latin  name  and  menstruum  of  resin  of  jalap. 
How  is  it  prepared  ? 

How  may  it  be  distinguished  from  resin  of  podophyllum  ?    From  resin  of  scam- 
mony  ? 

Give  the  Latin  name  and  menstruum  of  podophyllum.     Resin  of  scammony. 
How  may  these  be  distinguished  ? 


CHAPTER  XXXI 

SOLID    OFFICIAL   PREPARATIONS   MADE   WITHOUT 
PERCOLATION. 

It  is  not  the  intention  in  this  chapter  to  consider  in  detail  the  classes 
of  solid  official  preparations  Included  in  the  above  title,  because  their 
manufacture  either  belongs  to  the  domain  of  extemporaneous  pharmacj 
or  is  intimately  connected  with  it.  They  are  more  appropriately  treated 
in  the  final  chapters  of  the  work,  because  their  preparation  generally 
demands  a  higher  degree  of  skill,  and  a  more  intimate  knowledge  of 
the  physical  properties  of  medicinal  substances,  than  are  necessary  in 
making  those  which  have  been  heretofore  considered.  For  these  reasons 
it  has  been  the  author's  custom,  in  lecturing  upon  the  subjects  treated 
of  in  this  work,  to  reserve  the  consideration  of  the  solid  official  prep- 
arations made  without  percolation,  and  those  which  are  embraced  under 
the  general  term  "  extemporaneous."  until  after  the  student  has  studied 
the  physical  and  chemical  properties  of  the  various  substances  which 
compose  the  materia  medica.  It  is  well  for  the  student  to  have  suffi- 
cient knowledge  of  these  preparations  to  be  able  to  define  each  class,  so 
tliat  when  they  are  incidentally  mentioned  in  Parts  III.  and  IV.  he 
may  be  able  to  describe  the  use  and  appearance  of  a  powder,  troche, 
plaster,  pill,  etc.  If  it  is  considered  desirable  to  deviate  from  this  plan, 
the  chapters  on  these  subjects  are  so  constructed  that  the  student  may 
ftJisily  turn  to  them  and  study  them  out  of  the  order  given  here.  They 
will  be  found  in  Part  VI. 

It  will  be  well,  however,  in  this  place,  in  order  to  keep  the  classifi- 
cation in  view,  to  enumerate  them  briefly.  They  are  Pills,  Troches, 
Masses,  Confections,  Powders,  Triturations,  Suppositories,  Cerates, 
Ointments,  Plasters,  and  Papers.  Among  those  intended  for  internal 
administration  pills  and  troches  are  largely  used,  and,  because  their 
preparation  requires  the  drugs  to  be  in  the  form  of  powder,  the  classes 
termed  powders  and  triturations,  which  are  dispensed  extemporaneously, 
are  grouped  with  them.  Masses  and  confections  are  of  course  consid- 
ered in  connection  with  pills,  because  they  are  used  in  their  preparation. 
Suppositories  stand  alone  as  a  class,  whilst  cerates,  ointments,  plasters, 
and  papers  form  a  natural  group,  being  preparations  that  are  used 
externally. 
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PART  III. 


II^ORGAKIC    SUBSTAl^I^OES. 


INTRODUCTORY. 

The  various  operations  and  processes  which  are  used  in  the  practice 
of  pharmacy  having  been  treated  of  in  their  general  relations  to  one 
another  in  the  preceding  chapters,  it  is  now  necessary  to  consider  in 
detail  the  physical  and  chemical  properties  of  the  substances  that  enter 
into  the  preparations  which  are  used  in  medicine. 

The  plan  which  will  be  followed  presupposes  on  the  part  of  the 
student  a  knowledge  of  elementary  chemistry,  and  hence  cliemical 
physics,  nomenclature,  the  theoretical  construction  of  formulae,  etc.,  will 
not  be  entered  into.  The  great  number  of  valuable  text-books  on 
chemistry,  now  accessible  to  every  student,  renders  the  introduction  of 
even  brief  articles  on  these  subjects  unnecessary,  and  the  space  will 
be  reserved  for  the  consideration  of  the  chemical  substances  of  the 
materia  medica  from  a  pharmaceutical  stand-point.  For  reasons  which 
need  not  be  entered  into  here,  the  latest  (and  to  some  extent  conflicting) 
views  of  modern  chemists  upon  the  classification  of  these  substances 
are  not  adopted,  but  a  method  is  employed  which,  whilst  it  does  not  do 
violence  to  the  accepted  theories,  is  simple  and  practical.  The  substances 
are  grouped  together  according  to  their  physical  or  therapeutical  prop- 
erties, whilst  their  supposed  chemical  analogies  have  not  been  entirely 
overlooked.  This  plan  has  the  merit  of  giving  the  student  a  different 
view  of  the  chemical  substances  from  that  to  which  he  is  accustomed 
in  his  study  of  chemistry,  and  will,  perhaps,  enhance  the  interest  and 
impress  the  points  of  difference  in  the  substances  more  forcibly  upon 
the  mind. 

As  an  illustration,  the  chemical  properties  of  the  non-metallic  ele- 
ments— Hydrogen,  Oxygen,  and  Nitrogen — will  not  be  noticed  at  length ; 
they  are  not  recognized  articles  of  the  materia  medica  in  their  free  state ; 
but  the  acids,  bases,  and  salts  containing  them  are  largely  used,  and 
they  form  substances  which  can  be  advantageously  grouped  together  for 
profitable  study  by  the  pharmacist. 
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The  table  which  follows  gives  the  symbols  and  atomic  weights  of 
the  elements;  those  which  are  of  special  interest  from  a  pharmaceu- 
tical point  of  view  are  distinguished  from  the  rest  by  being  printed  in 
heavier  type.  The  figures  given  in  the  last  column  are  those  of  Meyer 
and  Seubert,  and  are  now  official. 


Table  of  Elementary  Substances. 


dlement. 

Sym- 
bol. 

Atomic 
Weight. 

Official 
Atomic 
Weight. 

Element. 

Sym- 
bol. 

Atomic 
Weight. 

Official 
Atomic 
Weight. 

Aluminum 

.    Al 

27 

27.04 

Molybdenum 

.    Mo 

95.5 

95.9 

Antimony 

.    Sb 

120 

119.6 

Nickel    .    . 

.    Ni 

58 

58.6 

Arsenic     . 

.    As 

74.9 

74.9 

Niobium    . 

.    Nb 

94 

93.07 

Barium .   . 

.    Ba 

136.8 

136.9 

Nitrogen  . 

.    N 

14 

14.01 

Beryllium 

.    Be 

9 

9.03 

Osmium     . 

.    Os 

198.5 

190.3 

Bismuth  . 

.    Bi 

210 

208.9 

Oxygen     . 

.    0 

16 

15.96 

Boron    .    . 

.    B 

11 

10.9 

Palladium 

.    Pd 

105.7 

106.35 

Bromine  . 

.    Br 

79.8 

79.76 

Phosphorus 

.    P 

31 

30.96 

Cadmium  . 

.    Cd 

111.8 

111.5 

Platinum  . 

.    Pt 

194.4 

194.3 

Caesium  .    . 

.    Cs 

132.6 

132.7 

Potassium 

.    K 

39 

39.03 

Calcium    . 

.    Ca 

40 

39.91 

Rhodium  . 

.    Rh 

104.1 

102.09 

Carbon  . 

.    C 

12 

11.97 

Rubidium  . 

.    Rb 

85.3 

85.2 

Cerium .    . 

.    Ce 

141 

139.9 

Ruthenium 

.    Ru 

104.2 

101.4 

Chlorine    . 

.    CI 

35.4 

35.37 

Samarium . 

.    Sm 

149.62 

Chromium 

.    Cr 

52.4 

52.0 

Scandium  . 

.    Sc 

44 

43.97 

Cobalt    .    . 

.    Co 

58.9 

58.6 

Selenium   . 

.    Se 

78.8 

78  87 

Columbium  . 

.    Cb 

94 

93.07 

Silicon  .    . 

.   ,    Si 

28 

28  3 

Copper .    . 

.    Cu 

63.2 

63.18 

Silver    .    . 

.    Ag 

107.7 

107.66 

Didymium 

.    Di 

144.6 

142.0 

Sodium     . 

.    Na 

23 

23.0 

Erbium  .    . 

.    Er 

165.9 

166.0 

Strontium 

.    Sr 

87.4 

87.3 

Fluorine    . 

.    F 

19 

19.0 

Sulphur 

.  s 

32 

31.98 

Gallium     . 

.    G 

68.8 

69.9 

Tantalum  . 

.    Ta 

182 

182.0 

Germanium 

.    Ge 

72.03 

Tellurium . 

.    Te 

128 

125.0 

Glucinum  . 

.    Gl 

9 

9.03 

Terbium     . 

.    Tb 

159.1 

Gold  .    .    . 

.    Au 

196.2 

196.7 

Thallium  . 

.    Tl 

203.7 

"203.7 

Hydrogen 

.    H 

1 

1.0 

Thorium    . 

.    Th 

233 

231.9 

Indium  .    . 

.    In 

113.4 

113.6 

Tin     ... 

.    Sn 

117.7 

118.8 

Iodine   .    . 

.    I 

126.6 

126.53 

Titanium  . 

.    Ti 

48 

48.0 

Iridium  .    . 

.    Ir 

192.7 

192.5 

Tungsten  . 

.    W 

183.6 

183.6 

Iron   .    .    . 

.    Fe 

55  9 

55.88 

Uranium   . 

.    U 

238.5 

238.8 

Lanthanum 

.    La 

138.5 

138.2 

Vanadium 

.    V 

51.3 

51.1 

Lead  .    .    . 

.    Pb 

206.5 

206.4 

Ytterbium 

.    Yb 

172.7 

172.6 

Lithium    . 

.    Li 

7 

7.01 

Yttrium     . 

.    Yt 

89.8 

88.9 

Magnesium 

•    •    Mg 

24 

24.03 

Zinc  .    .    . 

.    Zn 

64.9 

65.1 

Manganese 

.    Mn 

54 

54.8 

Zirconium 

.    .    Zr 

90 

90  4 

Mercury    . 

•    Hg 

199.7 

199.8 

CHAPTER   XXXII. 

HYDROGEN,    OXYGEN,    AND   WATER. 
H;  1.     O;  15.96.     H^O ;  17.96. 

Hydrogen  is  a  colorless,  inodorous,  aud  combustible  gas ;  it  is  the 
lightest  of  all  substances.  Chemically,  it  is  one  of  the  most  important 
and  interesting  of  the  elements,  the  atomic  weights  of  all  being  re- 
ferred to  it  as  unity.  Pharmaceutically,  in  its  uncombined  state,  it  is 
of  very  little  importance,  and  the  reader  is  referred,  for  further  infor- 
mation, to  the  chemical  text-books. 

Oxygen,  as  usually  seen,  is  a  colorless,  inodorous  gas  which  aids  com- 
bustion ;  it  is  the  most  abundant  of  the  elements,  forming  about  one-fifth 
of  the  total  weight  of  our  atmosphere.  Water  contains  nearly  ninety 
per  cent,  by  weight  of  oxygen,  and  it  is  present  in  varying  quantities 
in  most  vegetable  and  animal  substances.  The  compounds  which  it 
forms  with  other  bodies  are  termed  oxides :  these  are  of  great  pharma- 
ceutical interest,  and  they  will  be  considered  hereafter  under  their  ap- 
propriate heads.  Oxygen  in  its  free,  gaseous  condition  is  sometimes 
used  medicinally,  but  in  this  state  it  is  of  little  importance  in  pharmacy. 

AQUA.  U.  S.    Water. 
H20  =  17.96. 
Natural  water  in  its  purest  attainable  state. 

Water  is  the  most  important  and  useful  compound  known  to  the 
pharmacist :  its  molecule,  HgO,  is  composed  of  two  parts  of  hydrogen 
and  one  part  of  oxygen. 

The  purity  of  water  is  specified  in  the  official  description,  which 
is  as  follows : 


Aqua.  U.S. 


Impttrities. 


Tests  fob  Impurities. 


A  colorless,  lim- 
pid liquid, 
without  odor 
and  taste  at 
ordinary  tem- 
peratures, and 
remaining 
odorless  while 
being  heated 
to  boiling,  of 
a  perfectly 
neutral  reac- 
tion. 
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Metallic    impuri- 
ties. 


Sulphates. 

Ammonia. 

Soluble  salts. 

Ammoniacal 
acid  vapors. 

Chlorides. 


The  transparency  or  color  of  Water  should  not  be  affected 
by  hydrogen  sulphide  T.S.  or  ammonium  sulphide  T.S. 

If  200  C.c.  of  Water  be  acidulated  with  hydrochloric 
acid  and  heated  to  boiling,  and  0.5  Gm.  of  barium 
chloride  T.S.  added,  the  liquid,  cooled  and  filtered, 
should  give  no  further  precipitate  on  the  addition  of 
a  few  drops  of  barium  chloride  T.S.,  even  on  standing. 

It  should  remain  unaffected  by  mercuric  chloride  T.S. 

On  evaporating  1000  C.c.  of  Water  on  a  water-bath,  it 
should  not  leave  a  residue  weighing  more  than  0.5  Gm. 

The  above  residue,  when  ignited,  should  not  carbonize. 

If  200  C.c.  of  Water  be  acidulated  with  nitric  acid  and 
0.5  C.c.  of  decinormal  silver  nitrate  V.S.  be  added, 
the  filtered  liquid  should  not  be  affected  by  the  sub- 
sequent addition  of  a  few  drops  of  silver  nitrate  T.S. 
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Aqua.  IT.S. 


Impurities. 


Test's  fob  Impvbities. 


More  than  traces 
of  organic  or 
other  oxidiza- 
ble  matters. 


Nitrites. 


Nitrates. 


On  heating  100  C.c.  of  Water  acidulated  with  10  C.c.  of 
diluted  sulphuric  acid  to  boiling,  and  adding  0.5  C.c. 
of  decinormal  potassium  permanganate  V.S.  to  impart 
to  the  liquid  a  decided  rose-red  tint,  this  tint  should 
not  be  entirely  destroyed  by  boiling  for  ten  minutes. 

If  100  C.c.  of  Water  be  acidulated  with  diluted  sul- 
phuric acid  free  from  nitrose,  and  a  few  drops  of  zinc- 
iodide  starch  T.S.  subsequently  added,  the  liquid 
should  not  at  once  assume  a  blue  or  violet  color. 

If  6  C.c.  of  Water  mixed  with  a  few  drops  of  diphenyla- 
mine  T.S.  be  carefully  poured  upon  about  2  C.c.  of 
sulphuric  acid,  free  from  nitrose,  contained  in  a  test- 
tube,  so  as  to  form  a  separate  layer,  no  blue  color  should 
be  formed  at  the  line  of  contact  of  the  two  liquids. 


Uses. — The  powers  and  uses  of  water  as  a  solvent  have  been  already- 
noticed  in  the  previous  chapters.  The  United  States  Pharmacopoeia 
directs  water,  under  the  name  of  Aqua,  or  distilled  water,  under  the 
name  of  Aqua  Destillata,  to  be  used  in  the  various  processes  according 
to  the  necessities  of  the  occasion.  Ordinary  water  always  contains 
solid  matter  and  traces  of  various  salts  in  solution  or  suspension  :  these 
do  not  unfit  it  for  drinking  purposes,  but  would  often  seriously  in- 
terfere with  the  purity  of  many  chemical  substances  if  such  water 
were  used  in  their  preparation.  The  official  processes  err  on  the  safe 
side,  and  direct  distilled  water  in  all  cases  where  the  use  of  ordinary 
water  might  be  injurious  or  of  doubtful  propriety.  In  some  sec- 
tions of  the  country  the  drinking-water  might  be  pure  enough  for  the 
processes,  or  at  least  not  contain  serious  impurities ;  in  other  sections 
the  water  would  be  totally  unfit  for  the  preparations.  The  purity  of 
official  distilled  water  is  beyond  question,  and  its  use  therefore  removes 
all  doubts. 

For  distilled  water  the  tests  for  purity  are,  of  course,  much  more 
exacting  (see  below). 


Aqua  Destillata.  U.  S. 


Ihpubities. 


Tests  for  Impurities.- 


A  colorless,  limpid  liq- 
uid, without  odor  or 
taste,  and  of  a  neu- 
tral reaction.  On 
evaporating  1000  C.c. 
of  Distilled  Water, 
on  a  water-bath,  to 
dryness,  no  residue 
should  remain. 


Metals. 

Sulphate. 

Chloride. 

Calcium. 

Ammonium 
Salts,  or  Free 
Ammonia. 

Carbonic  acid. 

Nitrites  or  Ni- 
trates. 


Organic  or 
other  oxidiz- 
able  matters. 


The  transparency  or  color  of  Distilled  Water  should 

not  be  aifected  by  any  of  the  following  tests  : 
Hydrogen  sulphide  or  ammonium  sulphide  T.S. 
Barium  chloride  T.S. 
Silver  nitrate  T.S. 
Ammonium  oxalate  T.S. 

Mercuric  chloride  T.S. 

Twice  its  volume  of  calcium  hydrate  T.S. 

'  It  should  give  no  reaction  for  these,  when  tested 
as  described  under  Aqua. 

'  On  heating  100  C.c.  of  Distilled  Water,  acidulated 
with  10  C.c.  of  diluted  sulphuric  acid,  to  boil- 
ing, and  adding  1  C.c.  of  centinormal  potas- 
sium permanganate  V.S.  to  impart  to  the  liquid 
a  decided  rose-red  tint,  this  tint  should  not  be 
entirely  destroyed  by  boiling  for  ten  minutes, 
nor  by  subsequently  setting  the  vessel  aside, 
well  covered,  for  ten  hours. 
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Uses. — Distilled  water  is  used  in  pharmacy  principally  as  a  solvent 
for  delicate  chemical  salts,  and  for  purposes  for  which  ordinary  water 
is  unfitted  (see  page  469). 

AQUA   HYDROGENII    DIOXIDI.   U.  S.     Solution  of  Hydrogen  Dioxide. 

[Solution  of  Hydrogen  Peroxide.] 

A  slightly  acid,  aqueous  solution  of  Hydrogen  Dioxide  (HgOg  — 33.92)  containing, 
when  freshly  prepared,  about  3  per  cent.,  by  weight,  of  the  pure  Dioxide,  correspond- 
ing to  about  10  volumes  of  available  oxygen.  Specific  gravity,  about  1.006  to  1.012 
at  15°  C.  (59°  F.). 

This  is  a  valuable  addition  to  the  official  preparations  of  the  U.  S.  P. 
1890.  It  is  made  commercially  now  on  a  large  scale.  Its  method 
of  preparation,  by  decomposing  barium  dioxide  with  phosphoric  acid, 
will  be  found  in  detail  on  page  290. 

BaOa  +  2H3PO4  =  Ba(H2PO,)2  +  HA- 

Any  trace  of  barium  salt  in  the  solution  of  hydrogen  dioxide  remain- 
ing after  the  decomposition  is  removed  by  the  cautious  addition  of 
sulphuric  acid,  which  precipitates  an  insoluble  barium  sulphate. 


Aqua  Hydrogenii  Dioxidi.  U.  S. 


A  colorless  liquid;  liable  to 
deteriorate  by  age,  ex- 
po.sure  to  heat,  or  pro- 
tiacted  agitation.  When 
exposed  to  the  air  at  the 
ordinary  temperature,  or 
when  heated  on  a  water- 
bath  at  a  temperature  not 
exceeding  60°  C.  (140°  F.), 
the  Solution  loses  chiefly 
water.  When  rapidly 
heated,  it  is  liable  to  de- 
compose suddenly. 


Odoe,  Taste,  Reaction,  etc. 


Odorless,  slightly  acidulous 
to  the  taste,  producing  a 
peculiar  sensation  and 
soapy  froth  in  the  mouth. 
Acid  reaction  due  to  small 
amount  of  free  acid  al- 
lowed to  remain  in  it  for 
preservation. 

Sp.  gr.  1.006  to  1.012  at 
15°  C.  (69°  F.). 


Solubilities. 


Water. 


Miscible  in  all 
proportions. 


Miscible  in   all 
proportions. 


Tests  fob  Identity. 


Impurities. 


Tests  foe  Impurities. 


On  adding  10  C.c.  of  water,  in  a 
test-tube,  1  drop  of  potassium 
chromate  T.S.,  then  10  drops 
of  diluted  sulphuric  acid,  and 
pouring  a  few  C.c.  of  ether  on 
top,  the  subsequent  addition 
of  a  few  drops  of  Solution 
of  Hydrogen  Dioxide,  even 
when  considerably  diluted, 
will  cause  a  blue  color  to  ap- 
pear at  the  zone  of  contact 
of  the  two  liquids.  After 
shaking,  the  ethereal  layer 
will  separate  with  a  blue 
color. 

On  evaporating  50  C.c.  of  the  So- 
lution to  dryness,  on  a  water- 
bath,  not  more  than  0.25  Gin. 
of  residue  should  remain. 


Hydrofluoric  acid. 


Limit  of  free  acid. 


Barium. 


f  Upon  evaporating  50  C.c.  of  the  Solu- 
tion, previously  rendered  alkaline 
by  sodium  hydrate  T.S.  to  dryness, 
transferring  the  dry  residue  to  a 
watch-glass,  moistening  it  with 
sulphuric  acid,  and  setting  the  glass 
in  a  moderately  warm  place  for  a 
few  hours,  the  surface  of  the  glass, 
after  being  washed,  should  exhibit 
no  sign  of  corrosion. 

50  C.c.  of  the  Solution  should  not  re- 
quire more  than  0.5  C.c.  of  potas- 
sium hydrate  V.S.  to  render  the 
liquid  alkaline,  phenolphtalein  be- 
ing used  as  an  indicator. 

The  addition  of  a  few  drops  of  diluted 
sulphuric  acid  to  10  C.c.  of  the  So- 
lution should  produce  no  turbidity 
or  j)recipitate. 
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Valuation  of  Solution  of  Hydrogen  Dioxide. 

Dilute  10  C.c.  of  the  Solution  with  water  to  make  100  C.c.  Transfer  17  C.c.  of 
this  liquid  (containing  1.7  C.c.  of  the  Solution)  to  a  beaker,  add  5  C.c.  of  diluted  sul- 
phuric acid,  and  then,  from  a  burette,  decinormal  potassium  permanganate  V.S., 
until  the  liquid  just  retains  a  faint  pink  tint  after  being  stirred.  Each  C.c.  of  the 
decinormal  potassium  permanganate  V.S.  corresponds  to  0.0017  Gm.  of  absolute 
Hydrogen  Dioxide. 

To  express  the  strength  of  any  solution  of  Hydrogen  Dioxide  approximately  in 
volumes  of  available  oxygen  (that  is,  in  volumes  of  oxygen  given  oft'  by  1  volume  of 
the  Solution  upon  decomposition),  multiply  the  number  of  C.c.  of  decinormal  per- 
manganate V.S.  decolorized  by  1  C.c.  of  the  Solution,  by  0.56  (0.5594) ;  or  those 
decolorized  by  1.7  C.c.  of  the  Solution,  by  0.33.  (It  is  assumed  that  1000  C.c.  of  oxy- 
gen, at  0°C.  (32°  F.)  and  760  Mm.  pressure,  weigh  1.43  Gm.) 

To  express  the  strength  in  percentage  {by  weight)  of  absolute  Hydrogen  Dioxide, 
multiply  the  number  of  C.c.  of  decinormal  permanganate  V.S.  decolorized  by  1  C.c. 
of  it,  by  0.17  ;  or  divide  the  number  of  C.c.  of  permanganate  V.S.  decolorized  by 
1.7  C.c.  of  it,  by  10. 

Uses. — Solution  of  hydrogen  dioxide  (or  peroxide,  as  it  is  usually 
termed)  is  an  energetic  antiseptic  and  disinfectant;  as  found  in  com- 
merce, it  is  designated  as  a  15  vol.,  10  vol.,  8  vol.  solution,  etc.,  by 
which  is  meant  a  solution  of  the  hydrogen  dioxide  which  will  yield 
15  volumes,  10  volumes,  or  8  volumes  of  active  oxygen  when  used. 
Diluted  solutions  are  employed  as  local  applications  and  in  inflamma- 
tions of  mucous  membranes.  It  is  probably  free  from  poisonous  prop- 
erties. Great  care  must  be  exercised  to  prevent  decomposition,  and  the 
bottles  containing  the  solution  must  be  kept  in  a  cool  place. 


CHAPTER  XXXIII. 

THE   INORGANIC   ACIDS. 

The  inorganic  acids  form  one  of  the  most  important  classes  of  com- 
pounds used  in  pharmacy.  Acids  are  distinguished  from  other  bodies 
by  the  following  properties :  1.  They  all  contain  hydrogen,  and  are 
sometimes  called  hydrogen  salts.  The  hydrogen  is  capable  of  being 
replaced  by  metals.  2.  Those  which  are  soluble  in  water  have  a  char- 
acteristic sour  taste  and  corrosive  action.  3.  They  act  on  litmus  and 
other  vegetable  substances,  changing  their  color. 

The  official  inorganic  acids  will  be  considered  in  the  following  order : 
1.  Those  which  do  not  contain  oxygen,  or  hydracids,  and  which  are 
derived  from  non-metallic  elements, — viz.,  Hydrochloric  and  Hydro- 
bromic  Acids.  2.  The  non-metallic  oxygen  acids, — Nitric,  Nitrohy- 
drochloric,  Sulphuric,  Sulphurous,  Hypophosphorous,  and  Phosphoric 
Acids.  3.  Those  obtained  from  metallic  elements, — Arsenous  and 
Chromic  Acids, — and  now  termed  anhydrides,  including  the  weak  acid 
obtained  from  Boron,  will  not  be  treated  as  acids,  but  will  be  described 
under  the  headings  of  the  elements  from  which  they  are  formed. 

The  names  of  the  acids  which  contain  oxygen  vary  in  their  termina- 
tions like  the  salts  of  certain  metals, — the  suffixes  ous  and  ic  being  used, 
the  former  to  denote  the  lower  proportion  of  oxygen,  the  latter  the 
higher.  Thus,  sulphurous  acid,  HgSOg,  contains  less  oxygen  than  sul- 
phuric acid,  H2SO4 ;  nitro?/s  acid,  HNOj,  less  than  nitn'c  acid,  HNO3,  etc. 

Practical  Points  in  Handling  Strong  Acids. — The  strong  inor- 
ganic   acids    are    never 

made  by  the  pharmacist  Fig.  348. 

for  commercial  purposes, 
as  they  can  be  manufac- 
tured much  more  eco- 
nomically upon  the  large 
scale.  They  are  corro- 
sive in  their  action,  and 
must  be  handled  very 
cautiously  to  avoid  per- 
sonal injury.  They  are 
usually  sent  out  by  man- 
ufacturers in  one-pound, 
or  in  five-pint,  glass- 
stoppered  bottles,  or  in 
carboys  holding  about 
ten  gallons.  One  of  the  common  annoyances  is  the  liability  of  the  glass 
stopper  to  become  so  tightly  fastened  in  the  neck  of  the  bottle  that  it  is 
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Stopper-wreuch. 


THE  INORGANIC  ACIDS. 


473 


extracted  with  difficulty.  As  this  always  happens  with  bottles  which 
have  well-fitting  and  hence  most  valuable  stoppers,  it  becomes  an  ob- 
ject to  extract  the  stopper  without  injury.  This  may  frequently  be 
done  by  grasping  the  bottle  firmly,  and,  after  cleaning  off  the  lute,  care- 
fully tapping  the  stopper  gently  with  the  wooden  handle  of  a  pestle  or 
spatula.  If  very  moderate  measures  do  not  succeed,  the  stopper-wrench 
(see  Fig.  348)  should  be  used.  This  is  made  of  hard  wood,  of  the 
shape  shown  in  the  cut,  the  upper  cut  giving  the  end  view  and  showing 
the  relative  sizes  of  three  holes  in  the  wrench.  These  should  be  made 
somewhat  larger  than  the  stoppers  of  the  bottles  that  the  wrench  is  likely 
to  be  used  for.  The  lower  cut  gives  the  side  view  of  the  wrench,  which 
is  shaped  to  fit  the  hand,  and  shows  the  relative  depths  of  the  holes.  The 
refractory  stopper  is  placed  in  the  hole,  and  the  operator  grasps  the 
wrench  with  the  right  hand  and  endeavors  to  twist  the  stopper  out.  If 
it  does  not  yield  to  moderate  treatment,  the  neck  of  the  bottle  may  be 
cautiously  heated  by  wrapping  it  in  a  cloth  wet  with  hot  water,  or  by 
means  of  a  spirit-lamp  or  Bunsen  burner  with  a  low  flame,  passing  the 
flame  quickly  around  it  several  times  so  that  it  shall  be  uniformly  heated. 
This  will  cause  expansion  of  the  neck,  and  if  the  right  moment  be  seized, 
which  is  just  before  the  outer  surface  of  the  stopper  becomes  corre- 
spondingly heated,  the  stopper  may  be  easily  extracted,  the  principle 
of  action  depending  upon  unequal  expansion.  If  these  means  do  not 
succeed,  the  bottle  should  be  inverted  in  a  vessel  of  warm  water  to  a 
depth  sufficient  to  cover  the  neck,  and  allowed  to  remain  several  hours  ; 
if  the  wrench  is  then  used,  success  is  generally  assured.  Corks  should 
not  be  used  as  stoppers  for  the  strong  acids,  because  of  the  corrosive 
action  of  the  latter  on  them, — a  portion  of  the  cork  almost  invariably 
contaminating  and  discoloring  the  acid. 

The  handling  of  carboys  containing  strong  acids  is  sometimes  at- 
tended with  difficulty  and  danger.  The  simplest  method  known  to  the 
author  is  by  the  use  of  Stevenson's  carboy  rocker  (see  Fig.  349).     This 

Fig.  349. 


Use  of  carboy  rocker. 


consists  of  a  solid  elastic  steel  rod  bent  into  the  shape  shown  in  the  cut. 
To  place  it  in  position,  the  carboy  is  tilted  until  it  rests  on  a  bottom 
corner ;  the  closed  end  of  the  rocker  is  then  pushed  into  place  on  the 
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bottom  edge,  and  the  springs  adjust  themselves  to  the  upper  edge  of  the 
carboy.  The  latter  can  then  be  tilted  easily  and  without  spilling  the 
contents.     The  last  drop  can  be  poured  out  readily. 

Quality  of  Commercial  Acids. — Two  grades  of  acids  are  found  in 
commerce.  The  first  is  designated  as  C.  P.  (chemically  pure),  and  this 
is  the  quality  indicated  by  the  U.  S.  Pharmacopoeia  to  be  used  in  making 
preparations  and  for  tests,  etc.  The  lower  grade  is  sometimes  known 
as  medicinally  pure,  and  is  intended  to  be  employed  in  the  arts  and  for 
common  uses. 

Too  much  importance  cannot  be  attached  to  the  duty  of  securing 
pure  and  strong  acids.  The  introduction  of  full  and  reliable  tests 
in  the  Pharmacopoeia  of  1890  leaves  the  pharmacist  without  excuse 
if  he  neglects  their  careful  examination.  They  are  used  in  many  of 
the  qualitative  and  quantitative  official  tests.  If  the  reagent  used  for 
testing  is  impure  itself,  the  substance  which  is  suspected  and  is  being 
tested  will  fall  under  condemnation  when  it  may  be  absolutely  faultless. 
Then,  again,  loss  and  annoyance  in  making  many  preparations,  like  the 
iron  salts  and  solutions,  will  surely  follow  the  use  of  acids  deficient  in 
strength  and  purity. 

Strength  of  the  OflBcial  Acids. — The  official  inorganic  acids  are 
mostly  solutions  of  gaseous  acids  in  water,  and  no  uniformity  is  to  be 
found  among  them  in  the  amount  of  water  contained  in  the  strong 
acids.  For  instance,  hydrochloric  acid  contains  31.9  per  cent,  of  gas- 
eous hydrochloric  acid ;  nitric  acid  contains  68  per  cent,  of  gaseous 
nitric  acid ;  and  sulphuric  acid  contains  92.5  per  cent,  of  absolute  sul- 
phuric acid.  On  the  other  hand,  the  diluted  acids  are 
intended  to  be  uniform, — diluted  hydrochloric,  nitric, 
and  sulphuric  acids  each  containing  10  per  cent,  of 
absolute  acid. 

Medical  Properties. — The  inorganic  acids  are  gen- 
erally tonic  and  refrigerant  when  administered  in  a 
diluted  condition  ;  externally,  if  applied  undiluted,  they 
are  caustic  and  corrosive,  and  should  be  used  with  the 
greatest  care.  Brushes  made  of  spun  glass  are  sometimes 
employed  to  apply  strong  acids  externally  to  ulcers. 
Test-bottles  with  elongated  stoppers,  or  the  bottle  shown 
in  Fig.  350,  are  also  advantageously  used.  One  of  the 
principal  difficulties  attendant  upon  the  internal  admin- 
istration of  acids  is  their  injurious  action  upon  the  teeth. 
To  avoid  the  destructive  contact  with  the  enamel,  the  di- 
luted acid  should  be  sucked  through  a  narrow  glass  tube. 
Antidotes. — The  strong  acids  are  sometimes  acci- 
dentally taken  internally  in  poisouous  doses ;  their  corro- 
sive action  is  rapidly  manifested,  and  dangerous  results 
may  be  justly  apprehended.  Mild  alkalies  in  large  doses 
should  at  once  be  administered  in  connection  with  some  bland  fixed  oil. 
Lime  liniment  is  usually  upon  the  shelf  already  prepared,  and  valuable 
time  may  often  be  saved  by  at  once  giving  it  to  the  patient  in  large 
doses.  Soap  or  either  of  the  sodium  carbonates  in  dilute  solution  may 
be  given. 


Fig.  350. 


Acid-dropper. 
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Official  Inorganic  Acids. 

Name.  Sp.  6r.  Composition. 

Hydracids. 

Acidum  Hydrochloricum 1.163  .    .    .  31.9  per  cent  HCl. 

"        Hydrochloricum  Dilutum ....  1.050  ...  10  per  cent.  HCl. 
"        Hydrobromicum  Dilutum     .    .    .  1.077  ...  10  per  cent.  HBr. 

Oxyacids. 

Acidum  Nitricum 1.414  ...    68  percent.  HNO3. 

"        Nitricum  Dilutum 1.057  ...    10  per  cent.  HNO3. 

"       Nitro-Hydrochloricum {  J?2  gS:  S^dtoM^ic  Acid. 

f   40  C.c.  Nitric  Acid. 
"        Nitro-Hydrochloricum  Dilutum ■{  180  C.c.  Hydrochloric  Acid. 

(780  C.c.  Distilled  Water. 

«'       Sulphuricum 1.835.    .    .    92.5  per  cent.  H^SO^. 

"        Sulphuricum  Dilutum 1.070  .    .    .     10  per  cent.  H2ISO4. 

.    .    f  100  C.c.  Sulphuric  Acid. 

««        Sulphuricum  Aromaticum    .    .    .  0.939  '    '         ^?  ^v"^'  T.^^V^'n-''^'  ^'"^''- 
^  ..11  C.c.  Oil  of  Cmnamon. 

.    .    [849  C.c.  Alcohol. 

"        Sulphurosum 1.035.    .    .      6.4  per  cent.  SO... 

"        Phosphoricum 1.710.    .    .    85  per  cent.  HgPO^. 

"        Phosphoricum  Dilutum 1.057.    .    .     10  per  cent.  HgPO^. 

"        Hypophosphorosum  Dilutum  .    .  1.046  ...    10  per  cent.  HPH.^02. 

Anhydrides  or  Oxides. 

Acidum  Arsenosum As^Oj,  Arsenous  Oxide. 

"        Chromicum CrOg,  Chromic  Anhydride. 


ACIDUM    HYDROCHLORICUM.   U.S.     Hydrochloric  Acid. 

[Muriatic  Acid.] 

A  liquid  composed  of  31.9  per  cent,  by  weight  of  absolute  Hydrochloric  Acid 
[HCl ;  36.37]  and  68.1  per  cent,  of  water. 

Preparation. — Hydrochloric  acid,  the  only  known  compound  of 
chlorine  and  hydrogen,  is  made  on  a  very  large  scale  both  abroad 
and  in  this  country.  It  is  obtained  most  cheaply  as  a  by-product 
resulting  from  the  manufacture  of  soda-ash,  by  decomposing  common 
salt  heated  to  a  high  temperature  with  sulphuric  acid.  Sodium  sul- 
phate is  formed,  and  gaseous  hydrochloric  acid  is  liberated.  The  latter 
is  conducted  into  a  tall  tower  filled  with  coke,  called  a  coke-scrubber ; 
the  ascending  gas  is  met  by  a  descending  flow  of  water,  which  trickles 
from  a  reservoir  near  the  top.  The  gas  readily  dissolves  in  the  water, 
and  the  relative  quantities  are  so  arranged  that  a  strong  solution  passes 
out  at  the  bottom  of  the  tower.  A  purer  product  is  formed  by  select- 
ing the  sodium  chloride  and  sulphuric  acid  and  using  a  series  of  stone- 
ware jars  shaped  like  Woulfe's  bottles.  About  120  parts  of  the  salt 
require  100  parts  of  strong  sulphuric  acid.  Two  steps  in  the  process 
are  recognized.  In  the  first  reaction  but  one-half  of  the  sodium  chlo- 
ride is  decomposed,  the  decomposition  of  the  remainder  being  effected 
at  a  temperature  of  220°  C.  (428°  F.)  or  over.  The  reaction  is  thus 
shoAvn : 

2NaCl  +  H2SO,  =  HCl  +  NaCl  +  NaHSO^, 

Sodium  Sulphuric        Hydrochloric      Sodium  Acid  Sodium 

Cliloride.  Acid.  Acid.  Chluride.  Sulphate. 
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and  the  residue,  when  heated,  yields  the  rest  of  the  hydrochloric  acid, 
as  follows : 

NaCl    +    NaHSO^  =  HCl    +    Na^SO,, 

Acid  Sodium         Hydrochloric  Sodium 

Sulphate.  Acid.  Sulphate. 


Sodium 
Chloride. 


Hydrochloric  acid,  or,  more  properly,  solution  of  hydrochloric  acid,  is 
used  in  pharmacy  to  make  the  official  preparations  of  the  diluted  hy- 
drochloric acid,  nitrohydrochloric  acid,  and  diluted  nitrohydrochloric 
acid,  in  the  preparation  of  chlorine  water,  chlorides,  and  many  other 
compounds.  The  yellow  color  of  the  common  acid  is  generally  due 
to  organic  substances  or  a  trace  of  iron ;  the  white  fumes  produced 
when  the  acid  is  exposed  to  the  air  are  caused  by  the  gaseous  acid  com- 
bining with  the  moisture  in  the  air,  and  also  with  a  trace  of  ammonia 
usually  present,  forming  ammonium  chloride.  The  official  description 
and  tests  are  as  follows  : 


Acidum  Hydrochloricum.  V.  S. 


A  colorless,  fuming  liquid;  fumes 
and  odor  disappear  on  diluting  the 
Acid  with  2  volumes  of  water.  By 
heat  it  is  completely  volatilized. 
Sp.  gr.  1.163. 


Odor,  Taste, 
AND  Reaction. 


Pungent,  suffoca^ 
ting  odor ;  in- 
tensely acid 
taste ;  strongly 
acid  reaction. 


Solubility. 


Miscible,   in    all    proportions,   with 
water  and  alcohol. 


Tests  for  Identity  and 
Quantitative  Test. 


Impubities. 


Tests  fob  Impubities. 


On  heating  it,  at  first  a 
stronger  acid  passes 
off,  until,  at  110°  C. 
(230°  F.),  a  liquid 
containing  20.18  per 
cent,  of  the  absolute 
acid  remains  (specific 
gravity  about  1.102 
at  15°  C),  which  dis- 
tils unchanged,  leav- 
ing no  residue,  if  the 
Acid  was  perfectly 
pure ;  heated  with 
manganese  dioxide, 
an  abundance  of 
chlorine  gas  is  given 
off. 

To  neutralize  3.64  Gm. 
of  the  Acid,  diluted 
■with  10  C.c.  of  water, 
should  require  31.9 
C.c.  of  normal  potas- 
sium hydrate  V.S. 
(each  C.c.  corre- 
sponding to  1  per 
cent,  of  the  absolute 
arid),  phenolphta^ 
lein  being  used  as 
indicator. 


Thallium,  Ar- 
senic, Lead, 
etc. 


Iodine    or  Bro- 
mine. 


Copper. 


Iron,        Alumi- 
num, etc. 

Non-volatile  im- 
purities. 

Chlorine  or  Bro- 
mine. 


Sulphuric  Acid. 


Sulphurous 
Acid. 


Arsenic. 


When  a  few  C.c.  of  freshly  saturated  hydrogen 
sulphide  T.S.  are  poured  carefully  on  top  of 
an  equal  volume  of  the  Acid,  no  color  should 
develop  at  the  zone  of  contact. 

A  few  drops  of  chloroform,  added  to  1  C.c.  of  the 
Acid  diluted  with  2  C.c.  of  water,  should  not 
become  colored,  either  at  once,  or  after  the 
addition  of  a  few  drops  of  freshly  prepared 
chlorine  water,  or  of  a  granule  of  potassium 
chlorate. 

With  silver  nitrate  T.S.  it  yields  a  white,  curdy 
precipitate,  insoluble  in  nitric  acid,  but  readily 
soluble  in  ammonia  water,  forming  a  colorless 
liquid. 

If  1  C.c.  of  the  Acid  be  slightly  supersaturated 
with  ammonia  water,  and  1  C.c.  of  ammonium 
sulphide  T.S.  added,  neither  a  color  nor  a  tur- 
bidity should  appear. 

If  10  C.c.  of  the  Acid  be  evaporated  from  a  plat- 
inum or  porcelain  capsule,  not  more  than  a 
bare  trace  of  residue  should  remain. 

If  1  C.c.  of  the  Acid  be  diluted  with  5  C.c.  of 
water  and  0.5  C.c.  of  zine-iodide  starch  T.S. 
added,  no  blue  color  should  appear. 

If  1  C.c.  of  the  Acid  be  diluted  with  5  C.c.  of 
water,  and  a  few  drops  of  barium  chloride 
T.S.  added,  no  precipitate  or  turbidity  should 
appear  within  one  hour. 

Nor  should  the  addition  to  the  above  mixture 
of  a  few  drops  of  decinormal  iodine  V.S.  pro- 
duce any  turbidity. 

On  adding  1  C.c.  of  stannous  chloride  T.S.  (see 
List  of  Reagents,  Bettendorff's  Test  for  Ar- 
senic), together  with  a  small  piece  of  pure 
tin-foil,  to  1  C.c.  of  the  Acid,  no  coloration 
should  occur  within  one  hour. 
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Uses. — Hydrochloric  acid  is  largely  used  in  makinoj  chlorides  and 
other  preparations.  Medicinally  it  is  usually  prescribed  in  a  diluted 
form.     The  dose  is  five  to  ten  minims  (0.3  to  0.6  C.c). 

ACIDUM   HYDROCHLORICUM    DILUTUM,   U.S.     Diluted  Hydrochloric 

Acid. 
[Diluted  Muriatic  Acid.] 

Metric.  Old  form. 

Hydrochloric  Acid lOO  Gm.  5^  fl.  oz. 

Distilled  Water 219  Gm.  14  fl.  oz. 

To  make 319  Gm.  19J  fl.  oz. 

Mix  them.     Keep  the  product  in  glass-stoppered  bottles. 

A  colorless  liquid,  containing  10  per  cent,  by  weight  of  absolute 
hydrochloric  acid.     Specific  gravity  about  1.050. 

The  official  test  of  strength  is  as  follows : 

To  neutralize  3.64  Gm.  of  Diluted  Hydrochloric  Acid  should  re- 
quire 10  C.c.  of  normal  potassium  hydrate  V.S.  (each  C.c.  correspond- 
ing to  1  per  cent,  of  the  absolute  acid),  phenolphtalein  being  used  as 
indicator. 

The  tests  for  impurities  are  those  of  hydrochloric  acid. 

Uses. — Diluted  hydrochloric  acid  is  used  as  a  refrigerant  and  tonic, 
in  doses  of  fifteen  to  thirty  minims  (1  to  2  C.c),  largely  diluted  with 
water.  It  should  be  sucked  through  a  glass  tube  or  a  straw,  to  avoid 
injury  to  the  teeth. 

ACIDUM    HYDROBROMICUM    DILUTUM.    U.  S.      Diluted   Hydrobromic 

Acid. 

A  liquid  composed  of  10  per  cent.,  by  weight,  of  absolute  Hydrobromic  Acid 
[HBr  =  80.76],  and  90  per  cent,  of  Water. 

Preparation. — Two  methods  are  generally  used  for  making  this 
preparation, — one  by  distillation,  the  other  by  double  decomposition 
and  precipitation.  The  former  method  yields  the  purer  product,  the 
latter  is  the  more  convenient.  For  other  methods  of  preparation,  see 
U.S.  Dispensatory,  17th  ed.,  p.  51. 

Diluted  Hydrobromic  Acid  [Didillation  Process). — Take  of  Potas- 
sium Bromide  and  Sulphuric  Acid,  each,  150  parts,  Distilled  Water,  a 
sufficient  quantity.  Add  the  Sulphuric  Acid  to  25  parts  of  Distilled 
Water,  and  cool  the  mixture.  Then  dissolve  the  Potassium  Bromide 
in  150  parts  of  water  by  the  aid  of  heat,  supplying  the  loss  of  w^ater 
by  evaporation  during  the  heating.  Carefully  pour  the  diluted  Sul- 
phuric Acid  into  the  hot  solution  with  constant  stirring,  and  set  the 
mixture  aside  for  twenty-four  hours,  in  order  that  the  Potassium  Sul- 
phate may  crystallize.  Pour  off  the  liquid  into  a  retort,  break  up  the 
crystalline  mass,  transfer  it  to  a  funnel,  and,  having  drained  the  crys- 
tals, drop  slowly  upon  them  50  parts  of  cold  Distilled  Water  so  as  to 
wash  out  the  acid  liquid.  Add  this  liquid  to  that  in  the  retort,  and 
distil  nearly  to  dryness  at  a  moderate  heat.  If  red  fumes  of  bromine 
are  given  off  during  any  stage  of  the  distillation,  change  the  receiver 
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as  soon  as  such  fumes  cease  to  appear.  Finally  determine  in  the  distil- 
late the  amount  of  actual  Hydrobromic  Acid  (8.08  Gm.  should  require 
10  Co.  of  normal  potassium  hydrate  V.S.),  and  add  to  the  remaining 
weighed  distillate  such  an  amount  of  cold  Distilled  Water  as  shall  cause 
the  finished  acid  to  contain  10  per  cent,  of  actual  Hydrobromic  Acid. 
This  process  is  based  upon  that  proposed  by  Dr.  E.  R.  Squibb,  the 
acid  preferred  by  him  having,  however,  the  strength  of  34  per  cent, 
instead  of  10  per  cent. 

KBr  -f  H2SO,  =  KHSO4  +  HBr. 

Potassium  Sulphuric  Acid  Potassium      Hydrobromic 

Bromide.  Acid.  Sulphate.  Acid. 

Diluted  Hydrobromic  Acid  {Precipitation  Process).  —  Dissolve  340 
grains  of  Potassium  Bromide  in  4  fluidounces  of  Water,  add  400  grains 
of  Tartaric  Acid  to  the  solution,  cool  the  mixture  to  40°  F.,  allowing 
it  to  stand  without  agitation  as  long  as  possible  before  pouring  off  the 
clear  solution  from  the  precipitated  acid  Potassium  Tartrate.  If  it 
can  be  kept  in  a  cool  place  for  several  weeks  before  it  is  used,  it  will 
be  improved;  it  will  contain  about  10  per  cent,  of  absolute  hydro- 
bromic acid.  This  method  is  a  modification  of  Wade's  and  Fother- 
gill's  processes,  and  has  the  advantage  of  separating  the  acid  potassium 
tartrate  more  effectually.  The  crystals  which  form  upon  the  bottom 
and  sides  of  the  bottle  act  as  nuclei,  and  in  time  serve  to  abstract  all 
of  the  acid  tartrate  from  the  liquid. 


Acidum  Hydrobromicum  Dilutum.  11.  S. 


Odor,  Taste, 
AND  Reaction. 


A.  clear,  colorless  liquid.  By  heat 
completely  volatilized.  Sp.  gr. 
1.077. 


Odorless ;  strongly 
acid  taste ;  acid 
reaction. 


Miscible  in  all  proportions  with  water 
and  alcohol. 


Tests  for  Identity  and  Quantitative  Tests. 


Impcbities. 


Tests  fob  Impurities. 


On  distilling  it,  water  and  weak  acid  first  pass 
over.  When  the  temperature  of  126°  C.  (258.8° 
F.)  is  reached,  an  acid  of  47.8  per  cent,  remains, 
which  may  be  distilled  unchanged. 

On  adding  an  equal  volume  of  chlorine  water  to 
Diluted  Hydrobromic  Acid,  bromine  is  liber- 
ated, which  is  soluble  in  chloroform,  imparting 
to  this  liquid  a  yellow  color,  indicating  absence 
of  iodine.  Silver  nitrate  T.S.  causes  a  yellow- 
ish-white precipitate,  somewhat  soluble  in  hy- 
drobromic acid,  insoluble  in  diluted  nitric 
acid,  very  slightly  soluble  in  ammonia  water, 
but  more  soluble  in  stronger  ammonia  water. 
Copper  sulphate  T.S.  produces  a  deep-red  color 
upon  addition  of  sulphuric  acid. 

To  neutralize  8.08  Gm.  of  Diluted  Hydrobromic 
Acid  should  require  10  C.c.  of  normal  potas- 
sium hydrate  V.S.  (each  C.c.  corresponding  to 
1  per  cent,  of  the  absolute  acid),  phenophtalein 
being  used  as  indicator. 


Bromine. 


Sulphuric  Acid. 


Arsenic. 


On  being  kept  for 
some  time,  the  Acid 
should  not  become 
colored. 

Barium  chloride  T.S. 
should  not  produce 
a  turbidity  or  pre- 
cipitate. 

If  1  C.c.  of  the  Acid 
be  mixed  with  1  C.c. 
of  stannous  chloride 
T.S.  (see  List  of 
Reagents,  Betten- 
dorfl's  Test  for  Ar- 
senic), and  a  small 
piece  of  pure  tin-foil 
added,  no  brown  col- 
oration should  ap- 
pear within  half  an 


Uses. — Diluted  hydrobromic  acid  is  used  as  a  nervine  and  hypnotic, 
in  doses  of  two  fluidrachms  (7.4  C.c). 
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ACIDUM    NITRICUM.   U.  S.     Nitric  Acid. 

A  liquid  composed  of  68  per  cent.,  by  weight,  of  absolute  Nitric  Acid  [HN03  = 
62.89],  and  32  per  cent,  of  Water. 
Nitric  Acid  should  be  kept  in  dark  amber-colored,  glass-stoppered  bottles. 

Preparation. — Nitric  acid  is  prepared  from  NgOg,  one  of  the  five 
compounds  of  nitrogen  and  oxygen :  these  are  nitrogen  monoxide, 
or  hyponitrous  oxide  (laughing  gas),  NjO ;  nitrogen  dioxide,  N2O2  or 
(NO)2 ;  nitrous  oxide,  NgOg ;  nitrogen  tetroxide  or  peroxide,  NjO^ ;  and 
nitric  oxide,  NjOj.  From  this  latter,  by  the  addition  of  water,  nitric 
acid  is  formed  :  N2O5  +  HgO  =  (HN03)2.  Nitric  acid  is  prepared 
commercially  by  reacting  on  sodium  nitrate  or  Chili  saltpetre  with  sul- 
phuric acid.  Sodium  nitrate  is  preferred  as  the  source,  because  it  is 
cheaper  than  potassium  nitrate,  and,  in  addition,  it  affords  a  larger  yield 
of  nitric  acid.  If  two  molecules  of  the  sodium  salt  and  one  of  sul- 
phuric acid  be  taken,  the  reactions  will  be  as  follows : 
NaNOj  -f  H2S04  =  NaHSO^  +  HNO3. 

Sodium  Sulphuric  Acid  Sodium  Nitric 

Kitrato.  Acid.  Sulphate.  Acid. 

Then,  by  raising  the  heat,  the  acid  sodium  sulphate  acts  upon  the  second 
molecule  of  sodium  nitrate  : 

NaNOg  +  NaHSO,  =  Na2SO,  +  HNO3. 


Sodium 
Nitrate. 


Acid  Sodium 
Sulphate. 


Sodium 
Sulphate. 


Nitric 
Acid. 


The  specific  gravity  of  the  official  acid,  or,  as  it  is  technically  termed, 
43°  acid,  is  1.414.  That  which  is  usually  furnished  in  commerce  is 
not  so  strong  as  this,  but  has  the  specific  gravity  of  1.355,  and  is 
known  as  38°  acid.  Care  should  always  be  observed  to  specify,  in 
ordering  from  the  manufacturing  chemist  or  dealer,  the  specific  gravity 
of  the  acid  desired  ;  for  if  preparations  are  to  be  made  like  the  official 
solutions  of  iron,  success  cannot  be  expected  if  acids  of  official  strength 
are  not  used.  The  reddish  acid,  called  nitrous  acid,  is  nitric  acid  con- 
taining more  or  less  nitrogen  tetroxide  (NgO^).  The  same  acid  may  be 
formed  by  impregnating  nitric  acid  with  nitrogen  dioxide  (NgOj). 


Acidum  Nitricum.  U.S. 

Odor,  Taste,  and 
Reaction. 

Solubility. 

A  colorless,  fuming,  very  caustic  and 
corrosive  liquid.     Sp.  gr.  1.414. 

Peculiar,    somewhat 
suffocating     odor; 
strongly  acid. 

Miscible,  in  all  proportions,  with 
water  or  alcohol. 

Tests  fob  Identity  and 
Quantitative  Test. 

Impurities.                                   Tests  for  Impurities. 

It  boils  at  120.5°  C.  (218.9° 
F.),    and    is    completely 
volatilized.      It   dissolves 
copper,    mercury,   silver, 
and    other    metals    with 
evolution   of  red  vapors, 
and  stains  woollen  fabrics 
and     animal     tissues     a 
bright    yellow.       Heated 
with   indigo  T.S.,   it  dis- 
charges the  blue  color  of 
the  latter. 

Iron    or    much   f  ^^  ^  ^•<'-  °^  ^'*"*'   ^"'^  ^^  *'"^**^'^  ^'^^  » 
j^gg^jj                 <       slight   excess  of  ammonia,  no  precipitate 

(       should  be  formed. 

Copper.                      The  liquid  should  not  have  a  blue  tint. 

Lead           Iron     f  '^^^  further  addition  of  2  drops  of  nmmonium 

Copper  etc    '   1       sulphide  T.S.  should  not  cause  a  black  pre- 

'^'     '       ■       (       cipitate. 

f  A  portion   diluted  with   5  volumes  of  water 

Sulphuric  Acid,  i       should  afford  no  precipitate  with  barium 

(.       chloride  T.S. 

Hyd^r<K>hloric        |  ^^  ^.^^  ^.,^^^  ^.^^^^^  ^^ 
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Tests  for  Identity  and 
Quantitative  Test. 


Impceities. 


Tests  foe  Iupurities. 


To  neutralize  3.145  Gm.  of 
Nitric  Acid  should  re- 
quire 34  Co.  of  normal 
potassium  hydrate  V.S. 
(each  C.c.  corresponding 
to  2  per  cent,  of  absolute 
acid),  phenolphtalein  be- 
ing used  as  indicator. 


Lead,    Arsenic, 
Copper. 


Iodine  or 
mine. 


Bro- 


lodic    Acid    or 
Bromic  Acid. 


f  On  diluting  some  of  the  Acid  with  5  times  its 
I        volume  of  water,  a  portion  of  this  liquid, 
when  gently  heated  and  treated  with  freshly 
prepared   hydrogen   sulphide  T.S.,  should 
not  show  a  colored  precipitate. 
If  the  diluted  Acid  be  shaken  with  a  few 
drops  of  chloroform,  the  latter  should  re- 
main colorless. 
After  the  introduction  of  a  small  piece   of 
metallic  zinc  to  the  above  mi.\ture,  no  color 
should  be  developed. 


Uses. — Nitric  acid,  sometimes  called  aqua  fortis,  is  used  in  pharma- 
ceutical operations  to  form  nitrates  and  as  an  oxidizing  agent.  Free 
nitric  acid,  however,  will  evolve  oxygen  at  a  red  heat,  according  to  the 
following  reaction : 


4HNO3  = 

Nitric  Acid. 


(NAL 

Nitrogen 
Tetroxide. 


+  o,  + 

Oxygen. 


(H,0), 


It  oxidizes  sulphur  and  phosphorus,  giving  rise  to  sulphuric  and  phos- 
phoric acids,  and  all  the  metals,  with  a  few  exceptions.  It  combines 
with  salifiable  bases  and  forms  nitrates.  Medicinally,  nitric  acid,  when 
taken  internally  in  doses  of  five  to  ten  minims  (0.3  to  0.6  C.c),  largely 
diluted,  is  tonic,  antiseptic,  and  astringent ;  when  applied  to  the  skin  it 
is  escharotic,  producing  a  yellow  stain,  due  to  the  formation  of  xantho- 
proteic add. 

ACIDUM    NITRICUM   DILUTUM.   U.  S.     Diluted  Nitric  Acid. 

Metric.  Old  form. 

Nitric  Acid 100  Gm.  4  fl.  oz. 

Distilled  Water 580  Gm.  29  fl.  oz. 


To  make      680  Gm.      about  2  pints. 

Mix  them.  Keep  the  product  in  dark  amber- colored,  glass-stoppered 
bottles. 

Diluted  nitric  acid  contains  about  14.3  per  cent,  of  official  nitric 
acid,  corresponding  to  10  per  cent,  of  absolute  nitric  acid.  Sp.  gr. 
1.057.  The  official  test  of  strength  is  that  6.29  Gm.  of  diluted  nitric 
acid  should  require  10  C.c.  of  normal  potassium  hydrate  V.S.  (each 
C.c.  corresponding  to  1  per  cent,  of  absolute  acid),  phenolphtalein 
being  used  as  indicator. 

Uses. — It  is  used  medicinally  for  the  same  purposes  as  the  strong 
nitric  acid  ;  when  taken  internally,  the  dose  is  twenty  minims  (1.2  C.c). 

ACIDUM    NITROHYDROCHLORICUM.   U.  S.     Nitrohydrochloric  Acid. 

[NiTROMURIATIC   AciD.] 

Metric.  Old  form. 

Nitric  Acid i8o  C.c.  3  fl.  oz. 

Hydrochloric  Acid 820  C.c.  13J  fl.  oz. 

To  make 1000  C.c.  \^  fl.  oz. 

Mix  the  Acids  in  a  capacious  glass  vessel,  and,  when  effervescence 
has  ceased,  pour  the  product  into  dark  amber-colored,  glass-stoppered 
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bottles,  which  should  not  be  more  than  half  filled,  and  keep  them  in  a 
cool  place. 

When  nitric  acid  is  mixed  with  hydrochloric  acid,  mutual  decompo- 
sition takes  place,  according  to  the  reaction 

HNO3  +  3HC1  =  NOCl  +  CI2  +  2H2O, 

Nitric  Acid.      Hydrochloric  Nitrosyl  Chlorine.  Water. 

Acid.  Chloride. 

and  a  liquid  is  formed,  capable  of  dissolving  gold,  called  aqua  regta. 

The  value  of  this  acid  depends  upon  the  completion  of  the  above  re- 
action and  the  production  of  nitrosyl  chloride  and  free  chlorine.  It 
should  be  kept  in  a  cool  dark  place,  on  account  of  its  liability  to  lose 
chlorine  by  heat,  and  to  have  its  chlorine  converted  into  hydrochloric 
acid  by  the  action  of  light  and  the  decomposition  of  water.  On  account 
of  its  tendency  to  decomposition,  it  should  not  be  made  in  large  quanti- 
ties, nor  be  kept  on  hand  very  long ;  care  should  be  taken  not  to  transfer 
it  to  the  bottle  in  which  it  is  to  be  dispensed,  until  effervescence  has 
ceased,  lest  the  pressure  within  should  drive  out  the  stopper  or  cause  the 
bottle  to  explode  violently. 

Nitrohydrochloric  acid  is  a  golden-yellow,  fuming,  and  very  corro- 
sive liquid,  having  a  strong  odor  of  chlorine  and  a  strongly  acid  reaction. 
By  heat  it  is  wholly  volatilized.  It  readily  dissolves  gold  leaf,  and  a 
drop  added  to  potassium  iodide  T.S.  liberates  iodine  abundantly. 

Uses. — Nitrohydrochloric  acid,  or,  as  it  is  still  called,  nitromuriatio 
acid,  is  given  internally  in  hepatic  affections,  in  doses  of  three  minims 
(0.18  C.c.)  and  upwards,  well  diluted  with  water.  Great  care  should 
be  taken  in  di.speusing  this  acid,  particularly  if  directed  in  combination 
with  infusions,  tinctures,  etc. :  the  reaction  occurring  upon  mixing 
should  be  permitted  to  cease  entirely  before  dispensing,  to  avoid  the 
possibility  of  an  explosion  taking  place  when  the  preparation  is  in  the 
patient's  hands. 

ACIDUM    NITKOHYDROCHLORICUM    DILUTUM.   U.S.     Diluted 

Nitrohydrochloric  Acid. 

[Diluted  Nitromuriatio  Acid.] 

Metric.  Old  form. 

Nitric  Acid 40  C.c.  1  fl.  oz. 

Hydrochloric  Acid 180  C.c.  4^  fl.  oz. 

Distilled  Water 780  C.c.  19^  fl-  oz. 

To  make 1000  C.c.  25  fl.  oz. 

Mix  the  Acids  in  a  capacious  glass  vessel,  and,  when  effervescence 
has  ceased,  add  the  Distilled  Water.  Keep  the  product  in  dark  amber- 
colored,  glass-stoppered  bottles,  in  a  cool  place. 

Diluted  nitrohydrochloric  acid  is  a  colorless  or  faintly  yellow  liquid, 
odorless  or  having  a  faint  odor  of  chlorine,  and  a  very  acid  taste  and 
reaction.  By  heat  it  is  wholly  volatilized.  On  adding  a  few  drops  to 
potassium  iodide  T.S.,  iodine  is  liberated. 

It  should  be  made  strictly  according  to  the  official  directions.  The 
acids  must  be  mixed  whilst  concentrated,  otherwise  the  nitrosyl  chloride 
and  chlorine  are  not  produced.  Hence  the  "  rapid  method,"  so  fre- 
quently used,  of  mixing  the  acids  and  immediately  diluting  with  water, 
does  not  produce  an  official  preparation,  and  is  reprehensible  in  practice. 
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Uses. — Diluted  nitrohydrochloric  acid  is  given  in  doses  of  ten 
minims  (0.6  C.c),  properly  diluted,  as  a  tonic  and  stimulant  to  the 
liver. 

ACIDUM    SULPHURICUM.   U.S.     Sulphuric  Acid. 

A  liquid  composed  of  not  less  than  92. ."i  per  cent.,  by  weight,  of  absolute  Sulphuric 
Acid  [HgSO^^:  97.82],  and  not  more  than  7.5  per  cent,  of  water. 

The  above-named  percentage  (92.5)  is  that  assumed  for  Sulphuric  Acid  in  the 
formulas  of  pharmacopoeial  preparations. 

Sulphuric  Acid  should  be  kept  in  glass-stoppered  bottles. 

Preparation. — Sulphuric  acid  is  obtained  by  burning  sulphur  or  iron 
pyrites,  FeSg,  and  allowing  the  product  of  combustion,  SOg,  to  mix  with 
nitrous  fumes  obtained  from  the  decomposition  of  sodium  nitrate,  which 
change  SOg  into  SO3,  and  this  uniting  with  steam  yields  H2SO4.  If  the 
sulphur  were  burned  by  itself,  the  product  would  be  sulphurous  oxide, 
which  contains  only  two-thirds  as  much  oxygen  as  sulphuric  oxide.  The 
object  of  the  sodium  nitrate  is  to  furnish,  by  its  decomposition,  the 
requisite  additional  quantity  of  oxygen.  To  understand  the  process,  it 
is  necessary  to  remember  that  several  of  the  oxides  of  nitrogen  have 
oxidizing  power.     The  reactions  are  thus  expressed  : 


2SO2  +  NA  =  2SO3  + 

Sulphurous  Nitropren         Sulphuric 

Oxide.  Tetroxide.  Oxide. 

then 


NA; 

Nitrogen 
Dioxide. 


NA  +  O2  =  NA; 

Nitrogen        Oxygen.        Nitrogen 
Dioxide.  Tetroxide. 


then 
SO3  +  H^O  =  H2SO,; 

Water.  Sulphuric 

Acid. 


Sulphuric 
Oxide, 


in  which  the  sulphurous  oxide,  from  the  burning  pyrites  or  sulphur,  is 
oxidized  to  sulphuric  oxide  by  the  nitrogen  tetroxide,  which  readily  parts 
with  two  atoms  of  oxygen  to  such  bodies  as  sulphurous  oxide,  and  then 
takes  two  atoms  of  oxygen  again  from  the  atmosphere,  regenerating  the 
original  tetroxide.  The  nitrogen  tetroxide  thus  acts  simply  as  a  carrier 
of  atmospheric  oxygen,  whereby  the  SOj  is  changed  into  SO3.  This  latter 
compound  then  unites  with  steam  to  form  HgSO^,  the  final  product. 

This  acid  is  made  on  an  immense  scale,  the  reactions  taking  place  in 
leaden  chambers.  Sulphur  is  used  most  largely  in  the  United  States  as 
the  source  of  production,  whilst  pyrites  are  used  almost  exclusively 
abroad.  As  the  latter  nearly  always  contain  arsenical  compounds,  the 
foreign  commercial  product  is  contaminated  with  them. 


Acidum  Sulphnrioum.  U.  S. 


A  colorless  liquid,  of  an  oily  consist- 
ence.    Sp.  gr.  not  below  1.835. 


Odor,  Taste, 
AND  Reaction. 


Inodorous; 
strongly  caustic 
and  corrosive ; 
strongly  acid 
reaction. 


Solubility. 


In  water  and  alcohol  in  all  propor- 
tions, with  evolution  of  so  much 
heat  that  the  mixing  requires 
great  caution. 
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Tests  for  Identity  and 
Quantitative  Test. 


LH  boils  at  338°  C. 
(640.4°  F.).  When 
heated  on  platinum 
foil,  it  is  vaporized 
without  leaving  a 
residue.  If  the  Acid 
be  dropped  upon 
sugar  or  wood,  it 
blackens  them  ;  if  di- 
luted with  5  volumes 
of  water,  the  liquid 
yields,  with  barium 
chloride  T.S.,  a  white 
precipitate  insoluble 
in  hydrochloric  acid. 

To  neutralize  0.489  Gm. 
of  Sulphuric  Acid, 
diluted  with  about  10 
C.c.  of  water,  should 
require  not  less  than 
9.25  C.c.  of  normal 
potassium  hydrate 
V.S.  (each  0.1  C.c. 
corresponding    to     1 

fier  cent,  of  the  abso- 
ute  acid),  phenol- 
phtalein  being  used 
as  indicator. 


Tests  for  Impurities. 


Lead. 


Nitric     or     Ni- 
trous Acid. 

Hydrochloric 
Acid. 

Lead,    Arsenic, 
Copper. 

Iron. 


Arsenic, 


Non-volatile 
Impurities. 

Iron,  Thallium, 
etc. 


Sulphurous     or 
Nitrous  Acid 


On  pouring  the  Acid  into  4  or  !)  volumes  of  alco- 
hol, no  precipitate  should  be  formed  within  one 
hour. 

If  there  be  carefully  poured  upon  Sulphuric  Acid, 
in  a  test-tube,  a  layer  of  ferrous  sulphate  T.S., 
no  brownish  or  reddish  zone  should  appear  at 
the  line  of  contact  of  the  two  liquids. 

When  diluted  with  20  volumes  of  water,  no  pre- 
cipitate should  be  formed  by  the  addition  of 
silver  nitrate  T.S. 

When  diluted  with  20  volumes  of  water,  no  pre- 
cipitate should  be  formed  by  the  addition  of 
hydrogen  sulphide  T.S. 

When  diluted  with  20  volumes  of  water,  no  pre- 
cipitate should  be  formed  by  the  addition  of  an 
e.xcess  of  ammonia  water. 

If  1  C.c.  of  a  mixture  of  1  volume  of  the  Acid  with 
2  volumes  of  water  be  mixed  with  1  C.c.  of 
stannous  chloride  T.S.  (see  List  of  Reagents, 
Bettendorff 's  Test  for  Arsenic),  and  a  small  piece 
of  pure  tin-foil  added,  no  coloration  should  ap- 
pear within  one  hour. 

When  diluted  with  20  volumes  of  water  containing 
excess  of  ammonia  water,  no  ifixed  residue  should 
be  left  on  evaporation  and  gentle  ignition. 

Nor  should  the  Acid  thus  supersaturated  yield 
any  precipitate  on  addition  of  ammonium  sul- 
phide T.S. 

When  considerably  diluted  and  treated  with  test- 
zinc,  it  evolves  a  gas  which  should  not  blacken 
paper  moistened  with  test-solution  of  nitrate  of 
silver. 

If  1  C.c.  of  the  Acid  be  diluted  with  5  C.c.  of  water 
and  cooled,  the  solution  should  not  at  once  dis- 
charge the  color  of  0.1  C.c.  of  decinormal  potas- 
sium permanganate  V.S. 


Uses. — Sulphuric  acid  is  the  most  powerful  of  the  official  inorganic 
acids.  It  is  employed  in  making  many  preparations,  mostly  on  account 
of  its  energetic  action  in  decomposing  salts,  and  the  large  use  made  of 
its  compounds  with  metals,  alkaloids,  and  other  bodies.  It  is  rarely 
used  in  the  pure  state  as  an  escharotic,  owing  to  its  tendency  to  spread. 
When  accidentally  dropped  upon  the  skin,  a  quick  and  profu.se  appli- 
cation of  magnesia  will  prove  effective.  Unless  the  quantity  of  acid  is 
very  small,  care  should  be  used  in  applying  water,  except  when  a  very 
large  quantity  can  be  applied  at  once,  as  the  amount  of  heat  produced 
when  water  is  mixed  with  sulphuric  acid  would  increase  the  pain. 
Internally,  sulphuric  acid  is  administered  either  in  its  diluted  form  or 
as  aromatic  sulphuric  acid. 


ACIDUM    SULPHURICUM   AROMATICUM.   U.S. 

Acid. 

Metric. 

Sulphuric  Acid loo  C.c, 

Tincture  of  Ginger 50  C.c. 

Oil  of  Cinnamon i  C.c. 

Alcohol,  a  sufficient  quantity, 

To  make 1000  C.c. 


Aromatic  Sulphuric 

Old  form. 
3  fl.  oz.  96  min. 
1  fl.  oz.  288  min. 
15  minims. 


2  pints. 
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Add  the  Sulphuric  Acid  gradually,  and  with  great  caution,  to  700 
O.c.  [old  form  22|^  fl.  oz.]  of  Alcohol,  and  allow  the  mixture  to  cool. 
Then  add  to  it  the  Tincture  of  Ginger  and  the  Oil  of  Cinnamon,  and 
afterwards  enough  Alcohol  to  make  the  whole  measure  1000  C.c.  [old 
form  2  pints].     Keep  the  product  in  glass-stoppered  bottles. 

If  4.89  Gm.  of  Aromatic  Sulphuric  Acid  be  mixed,  in  a  small  flask, 
with  15  C.c.  of  water  and  boiled  for  several  minutes  (so  as  to  decompose 
the  ethyl-sulphuric  acid),  and  the  liquid  be  then  allowed  to  cool,  it  should 
require,  for  complete  neutralization,  about  18.5  C.c.  of  normal  potas- 
sium hydrate  V.S.  (each  C.c.  corresponding  to  1  per  cent,  of  absolute 
or  about  1.08  per  cent,  of  official  Sulphuric  Acid),  phenolphtalein 
being  used  as  indicator.  Aromatic  Sulphuric  Acid  contains  about 
20  per  cent.,  by  weight,  of  official  sulphuric  acid,  partly  in  form  of 
ethyl-sulphuric  acid  ;  the  specific  gravity  is  about  0.939. 

Uses. — This  preparation,  known  as  elixir  of  vitriol,  and  largely  used, 
is  employed  principally  as  a  remedy  in  the  night-sweats  of  phthisis. 
It  is  used  somewhat  as  an  excipient  for  quinine  pills,  to  reduce  their 
size  and  render  them  more  soluble.  The  introduction  of  the  acid  sul- 
phate of  quinine  has  diminished  this  use.  Its  employment  in  the 
preparation  of  infusion  of  cinchona  is  to  aid  in  the  extraction  of  the 
alkaloids.     The  dose  is  from  10  to  30  minims  (0.6  to  1.9  C.c). 


ACIDUM   SULPHURICUM   DILUTUM.   U.S.     Diluted  Sulphuric  Acid. 

Metric.  Old  furm. 

Sulphuric  Acid lOo  Gm.  1  fl.  oz. 

Distilled  Water 825  Gm.  15  fl.  oz. 

To  make 925  Gm.  16  fl.  oz. 

Pour  the  Acid  gradually,  under  constant  stirring,  into  the  Distilled 
Water.  Keep  the  product  in  glass-stoppered  bottles.  Diluted  Sul- 
phuric Acid  contains  10  per  cent.,  by  weight,  of  absolute  Sulphuric 
Acid,  and  has  the  specific  gravity  of  about  1.070.  To  neutralize 
4.89  Gm.  of  Diluted  Sulphuric  Acid  should  require  10  C.c.  of  normal 
potassium  hydrate  V.S.  (each  C.c.  corresponding  to  1  per  cent,  of  the 
absolute  acid),  phenolphtalein  being  used  as  an  indicator. 

The  strong  acid  is  added  gradually  to  the  water,  to  guard  against 
the  too  sudden  production  of  heat,  which  might  cause  the  fracture  of  a 
glass  vessel.  During  the  dilution,  when  commercial  sulphuric  acid  is 
used,  the  liquid  becomes  slightly  turbid,  and  in  the  course  of  a  few 
days  deposits  a  grayish- white  powder,  which  is  lead  sulphate,  and  from 
which  the  diluted  acid  should  be  poured  off. 

The  formation  of  this  precipitate  does  not  occur  if  official  or  chem- 
ically pure  sulphuric  acid  is  used.  The  lead  salt  is  present  only  in 
sulphuric  acid  which  has  not  been  purified. 

Uses. — Diluted  sulphuric  acid  has  the  same  properties  as  the  acid 
from  which  it  is  made,  except  those  which  are  dependent  upon  the 
strength  of  the  latter.  It  is  given  internally,  properly  diluted,  in  doses 
of  ten  to  twenty  minims  (0.6  to  1.2  C.c). 
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ACIDUM   SULPHUROSUM.   U.S.     Sulphurous  Acid. 

A  liquid  composed  of  not  less  than  6.4  per  cent.,  by  weight,  of  Sulphurous  Acid 
Gas  [tiulphur  Dioxide,  SO,  =r  63.9],  and  not  more  than  93.6  per  cent,  of  water. 

MetrU.  Old  form. 

Sulphuric  Acid 8o  C.c.  2  fl.  oz.  269  min. 

Charcoal,  in  coarse  powder 20  Gm.  292  grains. 

Distilled  Water 1000  C.c.  2  pints. 

Introduce  the  Charcoal  into  a  glass  flask  having  a  capacity  of  about 
500  C.c.  [old  form  1  pint],  add  the  Acid,  and  mix  them  well.  By 
means  of  a  glass  tube  and  well-fitting  corks,  connect  the  flask  with  a 
wash-bottle  of  the  capacity  of  about  200  C.c.  [old  form  6^  fl.  oz.], 
which  is  one-third  filled  with  water  and  fitted  with  a  cork  having  three 
perforations.  Into  one  of  these  perforations  insert  a  safety-tube,  which 
should  reach  nearly  to  the  bottom  of  the  bottle ;  into  the  remaining 
perforation  fit  a  glass  tube,  and  connect  it  with  a  bottle  having  a  ca- 
pacity of  about  1500  C.c.  [old  form  3  pints]  and  containing  1000 
C.c.  [old  form  2  pints]  of  Distilled  Water  deprived  of  air  by  being 
boiled  shortly  before  use.  The  tube  should  dip  about  twenty-five  mil- 
limeters below  the  surface  of  the  Distilled  Water.  By  means  of  a 
second  tube  connect  this  bottle  with  another  containing  a  dilute  solution 
of  sodium  carbonate,  to  absorb  any  gas  which  may  not  be  retained  by 
the  Distilled  Water.  Having  ascertained  that  all  the  connections  are 
air-tight,  apply  a  moderate  heat  to  the  flask  containing  the  Sulphuric 
Acid  and  Charcoal,  until  the  evolution  of  gas  has  nearly  ceased,  and, 
during  the  passage  of  the  gas,  keep  the  bottle  containing  the  Distilled 
Water  at  or  below  10°  C.  (50°  F.),  by  surrounding  it  with  cold  water 
or  ice.  Finally  pour  the  Sulphurous  Acid  into  dark  amber-colored, 
glass-stoppered  bottles,  and  keep  them  in  a  cool  place,  protected  from 
light. 

The  reactions  which  take  place  are  simple.  When  the  sulphuric  acid 
(H2SO4)  and  charcoal  are  heated  together,  two  molecules  of  the  former 
each  give  up  an  atom  of  oxygen  to  the  latter,  and  there  are  thus  pro- 
duced sulphurous  and  carbonic  acid  gases,  winch,  having  been  first 
passed  through  a  wash-bottle  containing  a  little  water  to  absorb  im- 
purities, are  received  into  the  distilled  water,  where  the  sulphurous  acid 
is  absorbed,  whilst  the  greater  part  of  the  carbonic  acid  gas  escapes. 

4H2SO,  -f  C2  =  4SO2  +  2CO2  +  4H2O. 

Sulphuric  Carbon.       Sulphurous  Carbon  Water. 

Acid.  Acid.  Dioxide. 

The  mounted  flask  figured  on  page  149  is  well  adapted  for  preparing 
sulphurous  acid  (the  thermometer  may  be  omitted).  The  wash-bottle 
illustrated  upon  page  206  can  be  used  in  lieu  of  the  bottle  directed  in 
the  official  formula  :  as  the  generation  of  the  gas  progresses,  the  liquid 
in  the  wash-bottle  accumulates.  Care  must  be  observed  in  making 
sulphurous  acid  to  disconnect  the  wash-bottle  from  the  tube  leading  to 
the  flask  the  instant  the  gas  ceases  to  come  over,  otherwise  a  portion 
of  the  liquid  in  the  wash-bottle  will  be  sucked  into  the  flask  by  the 
partial  vacuum  produced,  almost  certainly  involving  fracture  of  the 
flask. 
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Acidum  Sulphurosum,     V.  S. 


A  colorless  liquid,  of  sp.  gr.  not 
less  than  1.035. 


Odob,  Taste,  and  Re- 
action. 


Characteristic  odor  of 
burning  sulphur ;  very 
acid  sulphurous  taste ; 
strongly  acid  reaction. 


Miseible,  in  all  proportions,  with 
water  and  alcohol. 


Test  fob  Identity  and  Quantitative  Test. 


By  heat  it  is  completely  volatilized.  Litmus  paper 
brought  in  contact  with  the  Acid  is  at  first  turned 
red,  and  afterward  bleached.  On  gently  heating 
a  few  C.c.  of  the  Acid  in  a  test-tube,  the  gas 
evolved  will  blacken  a  strip  of  paper  moistened 
with  mercurous  nitrate  T.S.,  but  will  not  afi"ect 
one  moistened  with  lead  acetate  T.  S.  On  pour- 
ing 1  C.c.  of  Sulphurous  Acid  into  a  test-tube 
containing  5  C.c.  of  diluted  hydrochloric  acid  and 
adding  a  small  piece  of  pure  zinc,  hydrogen  sul- 
phide gas  is  evolved,  which  blackens  paper  wet 
with  lead  acetate  T.S. 

If  2  Gm.  of  Sulphurous  Acid  be  diluted  with  25 
C.c.  of  distilled  water  and  a  little  starch  T.S.  be 
added,  at  least  40  C.c.  of  decinormal  iodine  V.S. 
should  be  required,  before  a  permanent  blue  tint 
is  developed  (each  C.c.  corresponding  to  0.16  per 
cent,  of  Sulphur  Dioxide). 


Impurities. 


Limit    of  Sul- 
phuric Acid. 


Test  for  Impueities. 


If  to  10  C.c.  of  Sul- 
phurous Acid  there 
be  added  1  C.c.  of 
diluted  hydrochlo- 
ric acid,  followed 
by  1  C.c.  of  barium 
chloride  T.S.,  not 
more  than  a  very 
slight  turbidity 
should  be  produced. 


The  official  quantitative  test  depends  for  its  action  upon  the  decom- 
position of  a  quantity  of  iodine  proportionate  to  the  amount  of  sul- 
phurous acid  present  in  the  sample  tested.  The  iodine  is  converted 
into  hydriodic  acid,  which  is  colorless,  whilst  the  sulphurous  acid  be- 
comes sulphuric  acid  :  thus,  HgSOg  +  Ig  +  HgO  =  2HI  +  HgSO^.  The 
gelatinized  starch  is  used  simply  to  show,  by  the  blue  color  which  it 
assumes,  when  free  iodine  is  present :  this  takes  place  when  all  the  sul- 
phurous acid  has  been  decomposed. 

Uses. — Sulphurous  acid  is  principally  used  to  prevent  the  growth  of 
the  microscopic  organisms  which  induce  fermentation.  Internally,  it  is 
rarely  administered,  its  salts,  the  sulphites,  being  preferred.  The  dose 
is  from  three  minims  to  one  fluidrachm  (0.18  to  3.7  C.c.)  diluted  with 
water. 

ACIDUM    PHOSPHORICUM.   U.S.     Phosphoric  Acid. 

A  liquid  composed  of  not  less  than  85  per  cent.,  by  weight,  of  absolute  Orthophos- 
phoric  Acid  [HjPO^  =  97.8],  and  not  more  than  15  per  cent,  of  water. 

The  above-mentioned  percentage  (85)  is  that  assumed  for  Phosphorie 
Acid  in  the  formulas  of  pharmacopoeial  preparations.  Phosphoric 
Acid  should  be  kept  in  glass-stoppered  bottles. 

This  concentrated  form  of  phosphoric  acid  is  now  of  the  strength  of 
85  per  cent.,  instead  of  50  per  cent.,  as  in  the  U.  S.  P.  1880. 

The  process  for  making  phosphoric  acid  was  abandoned  by  the 
U.  S.  P.  1890  on  account  of  the  danger  usually  attending  the  opera- 
tion, and  because  it  can  be  made  much  more  profitably  on  the  large  scale. 

A  modification  of  this  process,  which  obviates  any  likelihood  of 
danger,  is  as  follows:  Pour  12  fluidounces  of  distilled  water,  mixed 
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with  11  fluidounces  of  nitric  acid,  into  a  two-pint  flask.  Add  40  grains 
of  bromine,  and  sliake  it  gently  until  it  is  dissolved.  Now  add  two 
ounces  of  phosphorus,  and  set  the  flask  aside,  where  the  nitrous  vapors 
may  be  carried  off  without  injury.  In  winter-time,  or  if  the  acid  is 
needed  at  once,  it  will  be  necessary  to  aid  the  reaction  by  a  gentle  heat ; 
but  if  sufficient  time  can  be  allowed,  the  phosphorus  will  disappear 
gradually  at  the  ordinary  temperature,  and  no  particular  attention  will 
be  needed  until  the  phosphorus  is  oxidized.  The  nearly  colorless  liquid 
remaining  in  the  flask  is  then  evaporated,  tested  for  impurities  by  the 
ofiicial  method,  and  diluted  to  the  proper  strength. 

The  most  dangerous  impurity  likely  to  be  found  in  the  finished  prepa- 
ration is  arsenic, — its  presence  being  traced  to  the  sulphuric  acid  made 
from  pyrites,  which  is  used  in  making  the  phosphorus. 


Acidum  Fhosphorioum.     V.  S. 


A   colorless   liquid,   of   the   specific 
gravity  not  below  1.710. 


Odor,  Taste, 
AND  Reaction. 


Odorless ;  strongly 
acid  taste;  acid 
reaction. 


SOLUBILITT. 


Miscible,    in    all    proportions,    with 
water  and  alcohol. 


Tests  for  Identity  and  Quantita- 
tive Tests. 


When  heated,  the  liquid  loses 
water,  and  when  a  temperature 
of  about  200°  C.  (392°  F.)  has 
been  reached,  the  Acid  is  grad- 
ually converted  into  pyrophos- 
phoric  and  metaphosphoric 
acids,  which  may  be  volatilized 
in  dense  fumes  at  a  red  heat,  or 
forms  on  cooling  a  transparent 
mass  of  glacial  Phosphoric 
Acid.  If  the  Acid  be  super- 
saturated with  ammonia  water, 
addition  of  magnesium  sul- 
phate T.S.  (or  of  magnesia  mix- 
ture) produces  a  white,  crys- 
talline precipitate.  If  this  pre- 
cipitate be  dissolved  in  diluted 
acetic  acid,  the  solution  yields 
a  yellow  precipitate  with  silver 
nitrate  T.S. 

0.978  Gm.  of  Phosphoric  Acid, 
diluted  with  water,  should  re- 
quire, for  neutralization,  not 
less  than  17  C.c.  of  normal  po- 
tassium hydrate  v. S.  (each  C.c. 
corresponding  to  5  per  cent,  of 
the  absolute  acid),  phenolphta- 
lein  being  used  as  indicator. 


Impurities. 


Tests  for  Impurities. 


Phosphorous 
Acid. 


Arsenic. 


Nitric  Acid.        ■{ 
I 


Phosphate. 


Sulphuric 
Acid. 


Iron. 

Hydrochloric 
Acid. 

Pyrophospho- 
ric  and  Me- 
taphosphoric 
Acids. 


If  1  C.c.  of  Phosphoric  Acid  be  diluted 
with  5  C.c.  of  water,  and  gently  warmed, 
it  should  not  be  blackened  by  silver 
nitrate  T.S.,  nor  be  turned  white  or 
whitish  by  mercuric  chloride  T.S. 

If  1  C.c.  of  the  Acid  (in  which  nitric  and 
Phosphorous  acids  have  previously  been 
shown  to  be  absent)  be  mixed  with  1 
C.c.  of  stannous  chloride  T.S.  (see  List 
of  Reagents,  BettendorfFs  Test  for  Ar- 
senic), and  a  small  piece  of  pure  tin- 
foil added,  no  coloration  should  appear 
within  one  hour. 

If  a  crystal  of  ferrous  sulphate  be  dropped 
into  a  cooled  mixture  of  1  C.c.  each  of 
Phosphoric  and  sulphuric  acids,  no 
brown  or  brownish-black  color  should 
appear  around  the  crystal. 

Upon  adding  to  1  C.c.  of  the  Acid  a  mix- 
ture of  3  C.c.  of  alcohol  and  1  C.c.  of 
ether,  no  turbidity  should  appear. 

After  diluting  Phosphoric  Acid  with  5 
volumes  of  distilled  water,  no  precipi- 
tate should  be  produced  on  the  addition 
of  small  portions  of  barium  chloride  T.S. 

After  neutralizing  a  portion  of  the  Acid 
with  ammonia  water,  the  addition  of 
ammonium  sulphide  T.S.  should  pro- 
duce neither  a  color  nor  a  precipitate. 

The  diluted  acid  should  yield  no  precipi- 
tate with  silver  nitrate  T.S. 

Nor  should  any  precipitate  be  formed, 
after  several  hours,  by  the  addition  of 
an  equal  volume  of  tincture  of  ferric 
chloride. 


Uses. — Phosphoric  acid,  sometimes  called  "  syrupy  phosphoric  acid," 
is  used  almost  solely  to  make  the  diluted  phosphoric  acid. 
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ACIDUM    PHOSPHORICUM   DILUTUM.   U.  S.     Diluted  Phosphoric  Acid. 

Metric.  Old  form. 

Phosphoric  Acid loo  Gm.  l^  fl.  oz. 

Distilled  Water 750  Gm.  16  fl.  oz. 

To  make 850  Gm.  17^  fl.  oz. 

Mix  them.     Keep  the  product  in  well-stoppered  bottles. 

Diluted  Phosphoric  Acid  has  a  specific  gravity  of  1.057,  and  contains 
10  per  cent,  by  weight  of  orthophosphoric  acid.  It  should  respond  to 
the  tests  of  purity  required  for  Phosphoric  Acid.  4.89  Gm.  of  Diluted 
Phosphoric  Acid  should  require  for  neutralization  10  C.c.  of  normal 
potassium  hydrate  V.S.  (each  C.c.  corresponding  to  1  per  cent,  of  the 
absolute  acid),  phenolphtalein  being  used  as  indicator. 

The  precipitation  which  sometimes  occurs  when  this  acid  is  mixed 
with  tincture  of  ferric  chloride  is  generally  due  to  the  presence  of  pyro- 
phosphoric  acid.  Ferric  pyrophosphate  is  precipitated  in  the  form  of 
an  insoluble  gelatinous  precipitate. 

Uses. — Diluted  phosphoric  acid  is  tonic  and  refrigerant  in  doses  of 
twenty  minims  (1.2  C.c). 

ACIDUM   HYPOPHOSPHOROSUM    DILUTUM.   U.S.     Diluted  Hypo- 
phosphorous  Acid. 

A  liquid  composed  of  about  10  per  cent.,  by  weight,  of  absolute  Hypophosphorous 
Acid  [HPHjOj  =r  65.88]  and  about  90  per  cent,  of  water.  Specific  gravity  :  about 
1.046  at  15°  C.  (59°  F.). 

Diluted  hypophosphorous  acid  may  be  made  in  various  ways,  but  the 
process  of  the  National  Formulary  (see  Part  VI.),  which  consists  of 
decomposing  potassium  hypophosphite  with  tartaric  acid,  is  practical. 
The  trace  of  acid  potassium  tartrate  left  in  the  solution  is  insufficient 
to  be  considered  objectionable  when  used  medicinally. 


Acidum  Hypophosphorosum  Dilutum,  V.  S. 


A  colorless  liquid.  When  heated  in  a  porcelain 
capsule,  it  evaporates,  losing  at  first  principally 
water  and  becoming  more  concentrated.  On 
further  heating  it  decomposes,  forming  hydro- 
gen phosphide,  which  ignites,  and  phosphoric 
acid.  The  pasty  residue  finally  reddens,  ig- 
nites, and  the  last  portions  of  phosphorus  burn 
out  at  higher  heat.     Sp.  gr.  1.046. 


Odor,  Taste, 
AND  Reaction. 


Odorless ;  acid 
reaction. 


Solubilities. 


In  all  pro- 
portions. 


Alcohol. 


In  all  pro- 
portions. 


Tests  fob  Identity  and  Qualita- 
tive Tests. 


From  silver  nitrate  T.S.  it  re- 
duces black  metallic  silver. 

When  the  Acid  is  gently  heated 
with  copper  sulptiate  T.S.,  a 
yellow  precipitate  of  copper 
hydride  falls,  which  rapidly  as- 
sumes a  reddish-brown  color. 


Impurities. 


Tests  for  Impurities. 


Lead. 


Iron. 


The  addition  of  hydrogen  sulphide  T.S.  to 
the  Acid  should  produce  neither  a  precip- 
itate nor  a  coloration. 

If  some  of  the  Acid  be  neutralized  with 
ammonia  water,  separate  portions  of  the 
liquid  should  not  yield  a  precipitate  with 
ammonium  sulphide  T.S. 
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Tests  fob  Identitt  and  Qcauta- 
TivE  Tests. 


If  0.5  Gm.  of  the  Diluted  Hypo- 
phosphorous  Acid  be  mixed 
with  7  C.c.  of  sulphuric  acid 
and  36  C.c.  of  decinormal  po- 
tasssium  permanganate  V.S., 
and  the  mixture  boiled  for  fif- 
teen minutes,  it  should  require 
about  4.7  C.c.  of  decinormal 
oxalic  acid  V.S.  to  discharge 
the  red  color,  corresponding  to 
about  10  per  cent,  of  absolute 
Hypophosphorous  Acid. 

To  neutralize  6.6  Gm.  of  Diluted 
Hypophosphorous  Acid  should 
require  about  10  C.c.  of  normal 
potassium  hydrate  V.S.  (each 
C.c.  corresponding  to  1  per  cent, 
of  the  absolute  acid),  phenol- 
phtalein  being  used  as  an  indi- 
cator. 


lUPURITIES. 


Tests  fob  Impubities. 


Calcium. 

Phosphoric, 
Sulphuric, 
Oxalic, and 
Tartaric 
Acids. 

Potassium. 


If  some  of  the  Acid  be  neutralized  with 
ammonia  water,  separate  portions  of  the 
liquid  should  not  yield  a  precipitate  with 
ammonium  oxalate  T.S. 

If  some  of  the  Acid  be  neutralized  with 
ammonia  water,  separate  portions  of  the 
liquid  should  not  yield  a  slight  turbidity 
with  barium  chloride  T.S. 

[  Neither  platinic  chloride  T.S.  nor  sodium 
J        cobaltic  nitrite  T.  S.  should  produce  more 

than   a  slight   yellow  turbidity  in   the 

diluted  Acid. 


1 


Uses. — This  acid  was  introduced  into  the  U.  S.  P.  1890  solely  for  the 
purpose  of  acting  as  a  reduciug  agent,  when  added  to  solutions  of 
various  iodides  which  are  liable  to  be  decomposed  by  the  action  of  light 
and  air.     (See  Syrupus  Acidi  Hydriodici,  Liquor  Ferri  lodidi,  N.  F.) 


QUESTIONS  ON  CHAPTERS  XXXII.  AND  XXXIII. 

HYDROGEN,  OXYGEN,  WATER,  AND  INORGANIC  ACIDS. 


What  are  the  atomic  weights  of  hydrogen?     Of  oxygen?     Of  water? 

Give  a  description  of  hydrogen.     Of  oxygen. 

"What  percentage  of  oxygen  by  weight  does  water  contain  ? 

"What  is  the  formula  in  symbols  of  water  ?  How  may  metallic  impurities  be  detected  ? 

If  the  transparency  or  color  of  distilled  water  is  affected  by  any  of  the  following 
tests,  what  impurity  is  indicated  ? — viz.  :  Hydro-sulphuric  acid  or  ammonium  sul- 
phide;  test  solution  of  barium  chloride;  test  solution  of  silver  nitrate;  test  solution 
of  ammonium  oxalate ;  test  solution  of  mercuric  chloride,  with  or  without  the  sub- 
sequent addition  of  potassium  carbonate. 

What  are  the  uses  of  distilled  water  in  pharmacy  ? 

What  is  the  Latin  official  name  of  solution  of  hydrogen  dioxide? 

When  freshly  prepared,  how  much  pure  hydrogen  dioxide  does  it  contain? 

To  what  amount  of  available  oxygen  does  this  correspond  ? 

How  is  it  prepared  ? 

How  are  acids  distinguished  from  other  bodies? 

What  do  the  suffixes  "  ous"  and  "  ic"  designate  when  applied  to  acids? 

How  may  glas  stoppers  be  removed  without  injury  from  bottles  in  which  they 
have  become  tightly  fastened  ? 

Why  should  corks  not  be  used  as  stoppers  for  strong  acids  ? 

How  may  carboys  containing  strong  acids  be  handled  conveniently  and  safely? 

What  grades  of  acid  are  found  in  commerce? 

What  injurious  results  may  follow  the  use  of  weak  and  impure  acids? 

Are  the  official  inorganic  acids  uniform  in  strength  ? 

What  is  the  strength  of  hydrochloric  acid?    Of  nitric  acid?    Of  sulphuric  acid? 
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Are  the  diluted  acids  uniform  in  strength  ? 

"What  per  cent,  of  absolute  acid  do  they  contain  ? 

"What  are  the  medical  properties  of  the  inorganic  acids? 

How  may  their  injurious  action  on  the  teeth  be  avoided? 

"What  are  the  proper  antidotes  for  strong  acids  which  may  have  been  taken  in 
poisonous  doses  ? 

Give  the  formula  in  symbols  and  molecular  weight  of  hydrochloric  acid. 

"What  is  official  hydrochloric  acid  ?     How  is  it  made  ? 

Explain  the  reaction  which  taices  place  in  its  manufacture. 

For  what  purposes  in  pharmacy  is  hydrochloric  acid  used  ? 

To  what  is  the  yellow  color  of  the  common  acid  usually  due? 

What  is  the  cause  of  the  white  fumes  which  are  produced  when  the  acid  is  exposed 
to  the  air  ? 

"What  are  tests  for  the  following  impurities? — viz.:  Iron  or  much  lead;  copper; 
lead  and  iron  ;  non-volatile  metals  ;  chlorine ;  sulphuric  acid ;  sulphurous  or  arsenous 
acid. 

"What  is  the  specific  gravity  of  hydrochloric  acid  ? 

Give  the  formula  for  diluted  hydrochloric  acid 

How  much  absolute  hydrochloric  acid  does  it  contain  ? 

"What  is  the  official  test  of  its  strength  ?     What  are  its  uses  ? 

What  is  the  composition  of  diluted  hydrobromic  acid? 

Give  the  formula  in  symbols  and  molecular  weight  of  diluted  hydrobromic  acid. 

How  is  diluted  hydrobromic  acid  usually  made?     Describe  the  distillation  process. 

Explain  the  chemical  reaction.     Describe  the  precipitation  process. 

What  chemical  reaction  takes  place  in  this  process? 

What  is  the  specific  gravity  of  diluted  hj'drobromic  acid  ? 

How  may  free  bromine  be  detected  ?     How  may  sulplmric  acid  be  detected  ? 

For  what  is  diluted  hydrobromic  acid  used,  and  what  is  the  dose? 

Give  the  symbol  and  molecular  weight  of  absolute  nitric  acid. 

How  much  is  contained  in  official  nitric  acid? 

What  five  compounds  are  there  of  nitrogen  and  oxygen  ? 

From  which  of  these  is  nitric  acid  formed,  and  how? 

How  is  nitric  acid  prepared  commercially  ? 

If  two  molecules  of  the  sodium  salt  and  one  of  sulphuric  be  used,  what  will  be 
the  reaction  ?     Upon  raising  the  heat,  what  further  reaction  takes  place  ? 

What  is  the  specific  gravity  of  the  official  acid  ?     Of  the  commercial  acid  ? 

What  is  the  composition  of  the  reddish  acid  called  nitrous  acid  ? 

What  are  tests  for  the  following  impurities  ? — viz. :  Iron  or  much  lead ;  copper ; 
lead  and  iron  ;  non-volatile  metals  ;  sulphuric  acid  ;  hydrochloric  acid  ;  arsenic 
acid  ;  free  iodine  ;  iodic  acid. 

For  what  is  nitric  acid  used  in  pharmaceutical  operations  ? 

Explain  the  decomposition  which  takes  place  when  nitric  acid  is  exposed  to  a  red 
heat.     What  acids  are  produced  by  its  action  on  phosphorus  and  sulphur  ? 

What  does  it  form  in  combination  with  salifiable  bases  ? 

What  are  its  medicinal  properties? 

To  what  is  the  yellow  stain  due  when  nitric  acid  is  applied  to  the  skin  ? 

Give  the  formula  for  diluted  nitric  acid.     How  much  real  nitric  acid  does  it  contain  ? 

What  is  its  specific  gravity  ?     What  is  the  officinal  test  of  its  strength  ? 

What  is  its  medicinal  use  and  dose? 

Give  the  formula  for  nitrohj^drochloric  acid. 

What  reaction  takes  place  when  nitric  acid  is  mixed  with  hydrochloric  acid? 

What  is  the  liquid  thus  formed  popularlj'  called  ? 

Upon  what  does  the  value  of  this  acid  depend? 

Why  should  it  be  kept  in  a  cool  and  dark  place  ?     Describe  its  physical  properties. 

What  is  its  medicinal  use  ?     What  is  the  dose  ? 

Why  is  especial  care  necessary  in  dispensing  this  acid? 

Give  the  fui'mula  for  diluted  nitrohj'drochloric  acid. 

Should  the  ingredients  be  all  mixed  together  at  once  ?     Why  ? 

Describe  its  physical  properties.     What  are  its  medicinal  uses  and  dose  ? 

Give  the  symbol  and  molecular  weight  of  absolute  sulphuric  acid. 

How  much  does  the  official  sulphuric  acid  contain  ? 

How  is  sulphuric  acid  obtained? 

Explain  the  reactions  that  take  place  in  the  process. 

What  is  the  principal  source  of  production  of  sulphuric  acid  in  America  ?  What 
in  Europe  ?     What  is  the  foreign  commercial  article  apt  to  be  contaminated  with  ? 
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What  is  the  specific  gravity  of  the  official  acid  ? 

What  are  the  tests  for  the  following  impurities  ? — viz. :  Lead ;  nitric  acid  ;  hydro- 
chloric acid  ;  copper,  iron  ;  non-volatile  metals  ;  arsenous  or  sulphurous  acid. 

What  are  its  uses  ? 

How  is  it  administered  internally  ? 

Give  the  formula  for  aromatic  sulphuric  acid. 

How  much  official  sulphuric  acid  does  it  contain? 

What  is  its  specific  gravity?     What  is  its  popular  name? 

What  are  its  uses  ?     What  is  the  dose  ? 

Give  the  formula  for  diluted  sulphuric  acid. 

How  much  official  sulphuric  acid  does  it  contain? 

What  is  its  specific  gravity  ? 

When  commercial  sulphuric  acid  is  diluted,  what  precipitate  is  thrown  down, 
and  why  ? 

What  are  the  uses  of  sulphuric  acid  ?     What  is  the  dose  ? 

Give  the  formula  in  symbols  and  molecular  weight  of  sulphurous  acid  gas  ? 

How  much  of  this  does  the  official  sulphurous  acid  contain  ? 

How  is  the  official  acid  prepared  ? 

Explain  the  reaction  which  takes  place  in  its  production. 

What  is  its  specific  gravity  ? 

How  may  excess  of  sulphuric  acid  be  detected  ? 

What  are  its  uses  ?     Give  the  dose. 

What  is  official  phosphoric  acid  ? 

Give  the  formula  in  symbols  and  molecular  weight  of  orthophosphoric  acid. 

How  may  the  official  acid  be  prepared  ? 

Explain  the  rationale  of  the  reaction  which  takes  place. 

What  dangerous  impurity  is  likely  to  be  present?     Where  does  it  come  from? 

What  is  the  specific  gravity  of  the  official  acid  ? 

What  is  its  principal  use  ? 

How  may  the  following  impurities  be  detected? — viz. :  Phosphorous  acid  ;  arsenic 
acid ;  nitric  acid ;  sulphuric  acid ;  hydrochloric  acid ;  pyrophosphoric  and  meta- 
phosphoric  acids. 

How  is  diluted  phosphoric  acid  made  ? 

How  much  orthophosphoric  acid  does  it  contain  ? 

What  is  its  specific  gravity? 

If  a  precipitate  occurs  when  this  acid  is  mixed  with  tincture  of  ferric  chloride,  what 
is  indicated  ? 

What  are  its  uses  and  doses  ? 

What  is  the  Latin  official  name  of  diluted  hypophosphorous  acid? 

How  much  absolute  hypophosphorous  acid  does  it  contain  ? 

Give  the  formula  in  symbols  and  the  molecular  weight  of  hypophosphorous  acid. 


OHAPTEE   XXXIY. 

PREPARATIONS   OF   THE   HALOGENS. 
Chlorine,  Bromine,  and  Iodine. 

Cl;  35.37.     Br;  79.76.     I;  126.53. 

Four  elements,  chlorine,  bromine,  iodine,  and  fluorine,  are  termed 
halogens  (salt-producers).  Fluorine  is  of  so  little  interest  in  pharmacy 
that  it  will  not  be  noticed  :  the  other  three  are  of  great  interest  both  to 
medicine  and  to  pharmacy. 

Chlorine.     Cl ;  35.37. 

Chlorine  is  a  greenish-yellow,  gaseous  body,  having  a  very  suffocating 
odor ;  its  specific  gravity  is  2.45  (when  liquefied  1.33).  Its  most  useful 
and  characteristic  property  is  that  of  bleaching  organic  coloring  princi- 
ples :  the  presence  of  water  is  necessary  to  effect  this  object.  Chlorine 
is  one  of  the  most  reliable  disinfectants :  it  is  principally  used  in  com- 
bination with  lime  as  bleaching  powder,  the  official  name  being  Calx 
Chlorata. 

Chlorine  combines  with  hydrogen  and  the  metals,  but  has  very  little 
attraction  for  oxygen  ;  its  principal  hydrogen  compound  is  hydrochloric 
acid,  HCl  (see  Acidum  Hydrochloricum).  The  compounds  of  chlorine 
with  metals  and  bases  are  termed  chlorides :  they  will  be  considered 
under  the  heads  of  their  respective  bases. 

Chlorine  combines  indirectly  with  oxygen,  and  the  compounds  pro- 
duced by  the  union  of  the  oxyacid,  chloric  acid,  HCIO3,  with  metals 
or  bases  are  termed  chlorates.     Perchiorates  are  also  known. 

Tests  for  Chlorides  and  Chlorates. 

Chlorides  in  solution,  or  hydrochloric  acid,  may  be  recognized  by  the 
addition  of  a  solution  of  silver  nitrate ;  a  curdy  white  precipitate  is  pro- 
duced, which  is  soluble  in  ammonia  water,  but  insoluble  in  nitric  acid. 

Chlorates  are  recognized  by  the  evolution  of  oxygen  when  heated,  and 
by  the  reaction  of  the  residue  corresponding  with  that  of  chlorides. 

Official  Preparations  of  Chlorine,  Bromine,  and  Iodine. 

Chlorine. — Made  by  the  action  of  heat  upon  hydrochloric  acid  and  manganese  dioxide. 
Aqua  Chlori. — An  aqueous  solution  of  chlorine  containing  0.4  p.c.  of  the  gas. 

Chlorine  loosely  combined. 

Calx  Chlorata. — Made  by  subjecting  calcium  hydrate  to  the  action  of  chlorine. 
Liquor  Sodse  Chloratae. — Made  by  decomposing  solution  of  chlorinated  lime  with 
sodium  carbonate. 
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Bromum    (Bromine). — Made    by   decomposing    crude    magnesium    bromide   with 

chlorine. 
lodum  (Iodine). — Made  by  decomposing  crude  sodium  iodide  with  manganese  dioxide 

and  sulphuric  acid  and  subliming. 
Tinctura  lodi. — A  7  p.c.  alcoholic  solution  of  iodine. 
Liquor  lodi  Compositus  — A  5  p.c.  aqueous  solution  of  iodine,  made  soluble  by  the 

addition  of  10  p.c.  of  potassium  iodide. 
Unguentum  lodi. — 4  p.c.  iodine;  1  p.c.  potassium  iodide;  2  p.c.  water,  with  ben- 

zoinated  lard. 

Iodine  loosely  combined. 
Syrupus  Acidi  Hydriodici. — 1  p.c.  syrupy  solution  of  hydriodic  acid. 


Unofficial  Preparations  of  Chlorine,  Bromine,  and  Iodine. 


Acidum  Hypochlorosum,  HCIO. 
Hypochlorous  Acid. 

Acidum  Chloricum,  HCIO3. 
Chloric  Acid. 


Agitate  chlorine  water  with  precipitated  mercuric  oxide. 
Distil  the  liquid  to  remove  mercuric  chloride,  and  col- 
lect the  distillate. 

Decompose  barium  chlorate  with  an  equivalent  amount 
of  pure  diluted  sulphuric  acid  ;  pour  off  the  clear  solu- 
tion of  chloric  acid,  and  evaporate  carefully  in  vaetco 
over  strong  sulphuric  acid. 

Distil  pure  dry  potassium  perchlorate  with  four  times  its 
weight  of  concentrated  (previously  boiled)  sulphuric 
acid.     Collect  the  yellow  distillate. 

Pass  chlorine  gas  over  bromine. 

Decompose  barium  bromate  with  an  equivalent  amount 

of  diluted  sulphuric  acid,  filter,  and  evaporate. 
See  Syrupus  Acidi  Hydriodici,  U.S.  P.,  p.  300. 

Heat  1  p.  iodine  with  10  p.  nitric  acid  in  a  retort  until 
the  iodine  is  dissolved  and  fumes  cease  to  be  evolved. 
Evaporate  the  solution,  and  heat  the  residue  to  200° 
F.  until  all  trace  of  acid  is  removed.  Collect  the 
white  powder. 

Add  1  p.  iodine  to  a  solution  of  7  p.  sodium  carbonate  in 
100  p.  water,  and  pass  chlorine  into  the  heated  liquid 
until  a  precipitate  ceases  to  form.  Dissolve  this  pre- 
cipitate in  pure  nitric  acid,  then  add  silver  nitrate, 
and  dissolve  the  resulting  precipitate  in  hot  diluted 
nitric  acid.  Then  concentrate  to  crystallize.  Treat 
the  crystals  with  water,  filter,  and  evaporate. 

6  p.c.  iodine  moistened  with  water  and  triturated  with 
starch.  It  has  been  asserted  by  Bondonneau,  Payen, 
Fritzsche,  and  others  that  iodine  forms  with  starch  a 
definite  compound,  and  the  formulas  (CellioOsJsI  and 
(CellioOsJioI  have  been  assigned  to  it.  The  existence 
of  these  compounds  is  regarded  as  doubtful,  however, 
and  the  U.  S.  P.  1880  terms  the  mixture  iodized  starch. 

Iodized  starch  is  a  convenient  preparation  for  admin- 
istering iodine  internally,  the  principal  advantage 
being  that  starch  forms  an  admirable  diluent  and  the 
iodine  is  freed  from  irritant  pro])erties.  The  dose  is 
two  to  four  drachms  (7.7  to  15.5  Gm.). 

Chlorine  in  its  free  state  is  used  officially  in  aqua  chlori,  or  chlorine 
water  (see  page  288). 


Acidum  Perchloricum,  HCIO4. 
Perchloric  Acid. 

Bromi  Chloridum. 

Bromine  Chloride. 
Acidum  Bromicum. 

■  Bromic  Acid. 
Acidum  Hydriodicum,  HI. 

Hydriodic  Acid. 
Acidum  lodicum,  HIO3. 

Iodic  Acid. 


Aoidum  Periodicum,  HIO4. 
Periodic  Acid. 


Amylum  lodatum. 
Iodized  Starch. 


AQUA   CHLORI.   U.  S.     Chlorine  Water. 

Chlorine  water  is  made  by  heating  hydrochloric  acid  with  manganese 
dioxide,  and  conducting  the  generated  chlorine  into  distilled  water  until 
a  saturated  solution  is  produced  :  it  should  contain  at  least  0.4  per 
cent,  of  the  gas  (see  page  288). 
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MnO,  +  4HC1 


Hanganese 
Dioxide. 


Hydrochloric 
Acid. 


MnCla  +  CI2  +  2H2O. 

Manganese        Chlorine.  Water. 

Chloride. 


The  chlorine  water  must  be  kept  secluded  from  the  light,  to  prevent 
its  partial  conversion  into  hydrochloric  acid  through  the  decomposition 
of  the  water  by  the  union  of  the  chlorine  with  its  hydrogen. 


Aqua  Chlori.  U.S. 


Impurities. 


Tests  for  Impurities. 


A  greenish-yellow,  clear 
liquid,  having  the  suf- 
focating odor  and  dis- 
agreeable taste  of  Chlo- 
rine, and  leaving  no 
residue  on  evaporation. 
It  instantly  decolorizes 
dilute  solutions  of  lit- 
mus, indigo,  and  other 
vegetable  coloring  mat- 
terss. 


Corresponding  to 
at  least  0.4  per 
cent,    of   Chlo- 


Hydrochloric 
Acid. 


On  mixing  17.7  Gm.  of  Chlorine  Water  with  a 
solution  of  1  Gm.  of  potassium  iodide  in  10 
C.c.  of  water,  the  resulting  deep-red  liquid 
should  require  for  complete  decoloration  at 
least  20  C.c.  of  decinormal  sodium  hyposul- 
phite V.S. 

When  Chlorine  Water  is  shaken  with  an  excess 
of  mercury  until  the  odor  of  Chlorine  has 
disappeared,  the  remaining  liquid  should  be 
at  most  but  faintly  acid. 


The  little  apparatus  shown  in  Fig.  225  is  well  adapted  for  making 
small  quantities  of  chlorine  water  rapidly.  Chlorine  water  is  sometimes 
made  extemporaneously  by  placing  three  fluidrachms  of  hydrochloric 
acid  in  a  pint  bottle,  adding  forty  grains  of  potassium  chlorate,  and 
when  the  bottle  is  nearly  filled  with  chlorine  vapor,  adding  one  fluid- 
ounce  of  distilled  water.  The  bottle  should  now  be  stoppered,  and,  when 
the  crystals  have  dissolved,  sufficient  distilled  water  is  added  to  make 
one  pint.  This  method  is  not  to  be  compared  in  efficiency  with  the  of- 
ficial process.  The  liquid  contains  free  hydrochloric  acid  and  potassium 
chloride  ;  the  explosive  gas  CI2O4  is  generated  also,  but  not  in  sufficient 
quantity  to  be  dangerous  if  the  above  directions  are  carefully  carried  out. 

Uses. — Chlorine  water  is  antiseptic  and  stimulant :  it  is  used  as  a 
gargle  in  scarlet  fever,  diphtheria,  and  similar  diseases.  Chlorine  in 
the  gaseous  state  is  largely  used  as  a  disinfectant.  A  convenient  way  of 
generating  it  is  by  the  well-known  chlorine  saucer  disinfectant :  this  is 
made  by  pouring  half  a  fluidounce  of  equal  measures  of  sulphuric  acid 
and  water  upon  two  hundred  grains  of  a  finely-ground  mixture  of  equal 
parts  of  black  manganese  oxide  and  common  salt,  contained  in  a  saucer. 
Chlorine  is  gradually  evolved  from  this  mixture  for  several  days.  Chlo- 
rinated lime  and  solution  of  chlorinated  soda  both  owe  their  properties 
to  the  presence  of  chlorine.  They  will  therefore  be  considered  here. 


CALX    CHLORATA.   U.S.     Chlorinated  Lime. 

"  A  compound  resulting  from  the  action  of  Chlorine  upon  Calcium 
Hydrate,  and  containing  not  less  than  35  per  cent,  of  available 
Chlorine." 

Preparation. — Chlorinated  lime — or  chloride  of  lime,  as  it  is  more 
frequently  and  less  properly  called — is  made  by  exposing  finely-pow- 
dered calcium  hydrate,  which  is  placed  on  trays  in  a  suitable  chamber, 
to  the  action  of  chlorine.     The  gas  is  absorbed  by  the  lime,  and  a 
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chemical  compound  is  formed,  which  is  represented  by  the  formula 
CaOClj.  Various  views  have  been  held  by  chemists  as  to  its  exact 
composition,  but  the  weight  of  opinion  is  now  in  favor  of  considering 
it  to  be  as  above  stated,  and  yielding,  by  decomposition  with  water, 
calcium  hypochlorite  and  calcium  chloride.  The  value  of  chlorinated 
lime,  whether  used  for  bleaching  purposes  or  in  medicine,  depends 
upon  the  amount  of  chlorine  which  can  be  eliminated ;  for,  whatever 
view  is  accepted  as  to  its  composition,  it  is  admitted  that  the  chlorine 
is  very  loosely  combined. 


Calx  Chlorata.   U.S. 


Tests. 


A  white,  or  grayish-white,  granu- 
lar powder,  or  friable  lumps,  be- 
coming moist  and  gradually  de- 
composing on  exposure  to  air, 
having  a  hypochlorous  acid  odor 
and  a  disagreeable,  saline  taste. 
It  is  partially  soluble  in  water 
and  in  alcohol.  On  dissolving 
Chlorinated  Lime  in  diluted 
acetic  acid,  chlorine  gas  is  given 
off,  and  a  trifling  residue  left 
undissolved. 


Its  solution  in  diluted  acetic  acid  yields,  with  ammonium 
oxalate,  a  white  precipitate  insoluble  in  acetic  acid  but 
soluble  in  hydrochloric  acid.  The  aqueous  solution  first 
colors  red  litmus  paper  blue,  and  then  bleaches  it. 

If  0.35  (0..354)  Gm.  of  Chlorinated  Lime  be  thoroughly 
triturated  with  50  C.c.  of  water  and  carefully  trans- 
ferred, together  with  the  washings,  into  a  flask,  and 
then  0.8  Gm.  of  potassium  iodide  and  5  C.c.  of  diluted 
hydrochloric  acid  added,  the  reddish-brown  liquid, 
mixed,  towards  the  end  of  the  titration,  with  a  few 
drops  of  starch  T.S.,  should  require,  for  complete  de- 
coloration, not  less  than  35  C.c.  of  decinormal  sodium 
hyposulphite  V.S.  (each  C.c.  corresponding  to  1  per 
cent,  of  available  chlorine). 


Chlorinated  Lime  should  be  preserved  in  well-closed  vessels  in  a 
cool  or  dry  place.  A  very  excellent  method  of  preservation  is  now 
in  vogue,  in  which  the  dry  chlorinated  lime  is  hermetically  sealed  in 
straw-board  boxes,  which  are  protected  on  the  inside  by  a  composition 
coating  containing  rosin.  When  exposed  to  the  air  it  soon  becomes 
moist,  on  account  of  the  hygroscopic  character  of  the  calcium  chloride 
present. 

Uses. — Chlorinated  lime  is  used  in  the  preparation  of  solution  of 
chlorinated  soda,  but  most  largely  as  a  disinfectant,  through  its  power 
of  arresting  animal  and  vegetable  putrefaction.  It  is  rarely  given  in- 
ternally, but  is  sometimes  used  as  a  stimulant  and  alterative,  in  doses  of 
three  to  six  grains.  Externally,  it  is  used  in  solution  as  an  application 
to  ulcers,  burns,  etc. 

LJQUOR   SODiE   CHLORATiE.     U.  S.     Solution  of  Chlorinated  Soda. 
[Labarraque's  Solution.] 

An  aqueous  solution  of  several  chlorine-compounds  of  sodium,  containing  at  least 
2  6  per  cent.,  by  weight,  of  available  chlorine. 

Metric.  Old  form. 

Sodium  Carbonate 150  Gm.  21  oz.  av. 

Chlorinated  Lime 75  Gm.  lOJ  oz.  av. 

Water,  a  sufficient  quantity, 

To  make 1000  Gm.  8  pints. 

Triturate  the  Chlorinated  Lime  with  200  C.c.  [old  form  25^  fl.  oz.] 
of  Water,  gradually  added,  until  a  uniform  mixture  results.     Allow 
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the  heavier  particles  to  subside,  and  transfer  the  thinner,  supernatant 
portion  to  a  filter.  Then  triturate  the  residue  again  with  200  C.c. 
[old  form  25|  fl.  oz.]  of  Water,  transfer  tiie  whole  to  the  filter,  and, 
when  the  liquid  has  d.rained  off,  wash  the  filter  and  contents  with  100 
C.c.  [old  form  13  fl.  oz.]  of  Water.  Dissolve  the  Sodium  Carbonate 
in  300  C.c.  [old  form  38  fl.  oz.]  of  hot  Water,  and  add  this  solution 
to  the  previously  obtained  filtrate  contained  in  a  suitable  vessel.  Stir 
or  shake  the  mixture  thoroughly,  and,  if  it  should  become  gelatinous, 
warm  the  vessel  until  the  contents  liquefy.  Then  transfer  the  mixture 
to  a  new  filter,  and,  when  no  more  liquid  drains  from  it,  wash  the  filter 
and  contents  with  enough  Water  to  make  the  product  weigh  1000  Gm. 
[or  measure,  old  form,  8  pints]. 

Keep  the  Solution  in  well-stoppered  bottles,  protected  from  light. 

Double  decomposition  results  in  the  formation  of  insoluble  calcium 
carbonate  or  precipitated  chalk,  whilst  sodium  hypochlorite  and  sodium 
chloride  remain  in  solution. 


Ca(OCl)2  +  CaClg  +  2Na2C03 


2NaCl  +  2CaC03. 


Chlorinated  Calcium  Sodium  Sodium  Sodium  Calcium 

Lime.  Chloride.  Carbonate.  Hypochlorite.  Chloride.  Carbonate. 


Liquor  Soda  Chlorate.   U.S. 


Tests. 


A  clear,  pale  greenish  liquid,  of  a  faint  odor 
of  chlorine,  a  disagreeable  and  alkaline 
taste,  and  an  alkaline  reaction.  Sp.  gr. 
about  1.052  at  15°  C.  (59°  F.).  Addition 
of  hydrochloric  acid  causes  an  effervescence 
of  chlorine  and  carbonic  acid  gas.  The  so- 
lution at  first  colors  red  litmus  paper  blue 
and  then  bleaches  it. 


If  6.7  (6.74)  Gm.  of  the  Solution  be  mixed 
with  50  C.c.  of  water,  then  2  Gm.  of  potas- 
sium iodide  and  10  C.c.  of  hydrochloric 
acid  added,  together  with  a  few  drops  of 
starch  T.S.,  it  should  require  not  less  than 
50  C.c.  of  decinormal  sodium  hyposulphite 
V.S.  to  discharge  the  blue  or  greenish  tint 
of  the  liquid  (each  C.c.  of  the  volumetric 
solution  corresponding  to  0.052  per  cent,  of 
available  chlorine). 


Uses. — Solution  of  chlorinated  soda  is  principally  employed  as  a 
disinfectant  or  bleaching  solution  :  it  is  frequently  termed  Labarraque's 
Solution,  and  is  sometimes  substituted  for  Eau  de  Javelle  {Javelle's  water), 
a  French  preparation  made  with  potassium  carbonate  instead  of  sodium 
carbonate. 


BROMUM.   U.S.     Bromine. 

Br;  79.76. 

Preparation. — This  non-metallic  element,  which  is  in  the  form  of  a 
dark  red,  volatile  liquid,  is  produced  largely  in  the  United  States,  in 
Ohio,  West  Virginia,  and  Pennsylvania.  It  is  prepared  from  the  brine 
obtained  from  salt-wells  by  the  following  process.  The  brine  is  con- 
centrated to  separate  chlorides,  sulphates,  etc.,  by  crystallization.  The 
mother-liquor,  containing  the  bromine  principally  in  the  form  of  mag- 
nesium bromide,  is  decomposed  by  treating  it  with  chlorine  gas  produced 
from  manganese  dioxide  and  hydrochloric  acid. 

The  manner  of  conducting  this  process  is  peculiar.     The  original 


PREPARATIONS   OF  THE  HALOGENS. 


497 


salt-liquor,  or  brine,  is  pumped  out  of  the  ground  and  evaporated  to 
about  15°  B.  in  large  iron  pans,  then  allowed  to  settle,  and  is  further 
evaporated  in  wooden  tanks  heated  by  steam  pipes  to  the  point  of  crys- 
tallization. These  tanks,  five  in  number,  are  placed  at  diiferent  eleva- 
tions, one  above  the  other.  Each  day  the  liquor  is  run  off  from  No.  1, 
the  highest,  to  No.  2,  next  day  to  No.  3,  and  so  on  until  it  reaches 
No.  5,  the  crystallized  salt  being  removed  from  each  tank  after  drain- 
ing off  the  liquor.  The  brine  which  reaches  No.  5  is  bittern,  and  con- 
sists chiefly  of  calcium,  magnesium,  sodium,  and  aluminum  chlorides, 
with  varying  percentages  of  sodium  and  calcium  bromides. 

The  bittern  marking  30°  to  38°  B.  is  evaporated  to  about  45°  B. 
The  liquor  is  then  run  into  stone  stills,  materials  for  generation  of 
chlorine  added,  and  heat  applied  by  means  of  steam  until  the  bromine 
has  all  been  vaporized.    It  is  condensed  and  collected  in  cooled  receivers. 


MgBr2  +  2C1  : 

Magnesium        Chlorine. 
Bromide. 


MgCL  +  2Br. 


Magnesium 
Chloride. 


Bromine. 


On  account  of  its  very  caustic  and  irritating  properties,  greai  care 
must  be  used  in  handling  bromine.  Its  vapor  is  very  corrosive  and 
suffocating. 

Chemically,  there  is  a  close  analogy  between  bromine  and  chlorine. 
Its  combination  Avith  hydrogen  is  hydrobromic  acid,  which  is  official 
(see  page  448). 

The  salts,  termed  bromides,  are  used  very  largely  in  medicine.  They 
will  be  considered  under  the  heads  of  their  respective  bases.  Bromates, 
formed,  like  chlorates,  by  combination  with  the  corresponding  oxyacid, 
bromic  acid,  HBrOj,  are  rarely  used. 

Tests. 

1.  If  a  solution  of  a  bromide  be  treated  with  a  solution  of  silver 
nitrate,  a  yelloMash-white  precipitate  of  silver  bromide  is  produced, 
which  is  insoluble  in  nitric  acid  and  but  slightly  soluble  in  ammonia 
water. 

2.  If  chlorine  water  be  added  to  a  strong  solution  of  a  bromide, 
bromine  is  liberated.  This  may  be  dissolved  by  agitation  with  carbon 
disulphide  or  ether. 

3.  If  concentrated  sulphuric  acid  be  added  to  a  bromide  (not  in 
solution),  reddish  vapors  of  bromine  are  evolved. 


Bromum,   U.  S. 

Odob. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

A  heavy,  dark  brown- 
ish-red, mobile  liquid, 
evolving,  even  at  the 
ordinary        tempera- 
ture, a  yellowish-red 
vapor,     highly     irri- 
tating to  the  eyes  and 
lungs.     Sp.  gr.  2.990 
at  16°  C.  (59°  F.). 

A  peculiar  suffo- 
cating odor,  re- 
sembling   that 
of  chlorine. 

30      parts 
atl5°C. 
(69°  F.). 

Very   soluble, 
with     grad- 
ual    decom- 
position    of 
the  alcohol. 

Very  soluble  in  ether, 
with    gradual     de- 
composition of  the 
ether;  very  soluble 
in   chloroform   and 
in     carbon     disul- 
phide with  a  deep 
reddish     -     yellow 
color. 

32 
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Tests  for  Identitt. 


Tests  fob  Impurities. 


It  is  completely  volati- 
lized by  exposure  to 
air  or  to  heat.  It  de- 
stroys the  color  of 
solutions  of  litmus 
and  indigo,  and  ren- 
ders gelatinized 
starch  yellow. 


Bromoform  or 
other  organic 
Bromine  com- 
pounds. 


More  than  3 
per  cent,  of 
Chlorine. 


Iodine. 


If  Bromine  be  added  to  an  excess  of  potassium  or 
sodium  hydrate  T.S.,  it  should  combine  to  form 
a  permanently  clear  liquid,  without  the  sepa- 
ration of  oily  drops,  or  the  development  of  an 
odor  resembling  that  of  chloroform. 

If  1  C.c.  of  a  saturated  aqueous  solution  of  Bro- 
mine be  diluted  with  9  C.c.  of  water,  then 
mixed  with  3  C.c.  of  ammonium  carbonate 
T.S.,  and  6  C.c.  of  decinormal  silver  nitrate 
V.S.,  and  the  whole  actively  shaken,  the  filtered 
liquid,  when  supersaturated  with  nitric  acid, 
should  not  become  more  than  opalescent,  nor 
separate  a  flocculent  precipitate  within  three 
minutes. 

If  an  aqueous  solution  of  Bromine  be  poured  upon 
reduced  iron  and  shaken  with  the  latter  until  it 
has  become  nearly  colorless,  the  filtered  liquid, 
on  the  addition  of  a  small  amount  of  ferric 
chloride  and  of  starch  T.S.,  should  not  assume 
a  blue  color. 


Uses. — Bromine  is  rarely  used  in  its  undiluted  condition.  When 
diluted  with  water  in  the  proportion  of  forty  minims  in  a  pint,  it  forms 
a  powerful  wash.  It  is  the  important  ingredient  in  Bibron's  antidote 
to  rattlesnake  poison,  which  is  made  by  dissolving  three  hundred  grains 
of  bromine  in  half  a  pint  of  diluted  alcohol,  and  then  placing  four 
grains  of  potassium  iodide  and  two  grains  of  corrosive  mercuric  chlo- 
ride in  a  mortar :  sufficient  of  the  solution  is  added  to  dissolve  the 
salts,  this  being  mixed  with  the  rest  of  the  solution.  The  utmost  care 
should  be  exercised  in  handling  bromine :  the  vapor  not  only  attacks 
the  eyes  and  nostrils,  but  renders  the  air  irrespirable.  It  acts  on  metal- 
lic surfaces,  and  may  ruin  balances  if  permitted  to  remain  in  contact 
with  them. 


lODUM.   U.S.     Iodine. 

I;  126.53. 

Preparation. — Iodine  is  a  non-metallic  element  widely  distributed  in 
nature.  It  was  formerly  exclusively  obtained  from  kelp,  the  ashes  of 
certain  sea-weeds.  In  addition  to  this  source,  it  is  now  made  from  the 
mother-liquors  obtained  from  the  crystallization  of  sodium  nitrate  in 
South  America.  These  contain  the  iodine  in  the  form  of  sodium  iodide 
and  sodium  iodate.  The  iodides  are  decomposed  by  chlorine,  iodine 
being  set  free,  whilst  the  iodine  from  the  iodates  is  precipitated  by  treat- 
ment with  acid  sodium  sulphite.  The  liquid  obtained  by  lixiviating 
kelp  contains  the  iodine  as  sodium  iodide.  A  concentrated  solution  of  the 
impure  iodide  is  treated  with  sulphuric  acid,  then  distilled  with  man- 
ganese dioxide ;  the  separated  iodine  condenses  in  a  series  of  glass  receivers. 

2NaI  -\-  2H2RO,  +  MnOj 


Sodium 
ludidu. 


Sulpliuric 
Acid. 


Manganese 
Dioxide. 


=  I2  -f-  MnSO,  +  Na^SO,  +  2H2O. 

Iodine.        Ulansanese  Sodium  Water. 

fculpliato.  Sulphate. 


Iodine  of  excellent  quality  is  now  readily  obtained :  the  presence  of 
a  smaL  quantity  of  water,  however,  is  often  noticed. 
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lodum,  U.S. 


Heavy,  bluish-black,  dry  and 
friable,  rhombic  plates  of  a 
metallic  lustre.  Iodine  im- 
parts a  deep  brown,  slowly 
evanescing  stain  to  the 
skin,  and  slowly  destroys 
vegetable  colors.  Specific 
gravity:  4.948  at  17°  C. 
(62.6°  F.). 


Odor,  Taste, 
AND  Reaction. 


Distinctive  odor ; 
sharp  and  acrid 
taste ;  neutral 
reaction. 


SOLUBILITT. 


5000  parts. 


Alcohol. 


At  15°  C. 

(59°  F.), 
10  parts 
with  a 
brown 
color. 


Other  Solvents. 


Very  soluble  in 
ether,  carbon  di- 
sulphide,  and 

chloroform,  with 
a  violet  color,  and 
in  a  solution  of 
potassium  iodide 
with  a  brown 
color. 


Tbsts  for  Identity,  and 
Quantitative  Tests. 


It  is  slowly  volatilized  at  ordi- 
nary temperatures.  When 
heated  to  114°  C.  (237.2° 
F.)  it  melts,  and  then  rises 
in  purple  vapor,  being 
gradually  dissipated  with- 
out leaving  a  residue.  With 
starch  T.S.  it  produces  a 
dark  blue  color. 

If  0.32  Gm.  of  Iodine,  with 
1  Gm.  of  potassium  iodide, 
be  dissolved  in  20  C.c.  of 
water,  and  the  solution 
mi.Yed  with  a  few  drops 
of  starch  T.S.,  it  should 
require  not  less  than  25 
C.c.  of  decinormal  sodium 
hyposulphite  V.S.  to  fully 
decolorize  the  liquid  (cor- 
responding to  98.85  per 
cent,  of  pure  Iodine). 


Impurities. 


Tests  fob  Impurities. 


Moisture. 


Iodine  Cyan- 
ide. 


Limit  of 
Chlorine  or 
Bromine. 


A  solution  of  Iodine  in  chloroform  should  be 
perfectly  clear  and  limpid. 

Triturate  0.5  Gm.  of  finely-powdered  Iodine 
with  20  C.c.  of  water,  and  filter  off  the  solu- 
tion. To  one-half  of  this  solution,  in  a  test- 
tube,  carefully  add  decinormal  sodium  hypo- 
sulphite V.S.,  until  the  solution  is  just 
decolorized.  Then  add  a  few  drops  of  ferrous 
sulphate  T.S.,  and  subsequently  a  little  sodium 
hydrate  T.S.,  and  heat  the  mixture  gently. 
On  now  adding  a  slight  excess  of  hydrochloric 
acid,  the  liquid  should  not  assume  a  blue  color. 

To  the  other  half  of  the  aqueous  filtrate,  in  a 
test-tube,  add  a  slight  excess  of  silver  nitrate 
T.S.,  shake  actively,  allow  the  precipitate  to 
subside,  and,  having  poured  off  the  clear, 
supernatant  liquid  completely,  shake  the  pre- 
cipitate with  a  mixture  of  1  C.c.  of  ammonia 
water  and  9  C.c.  of  water,  and  filter.  Upon 
the  addition  of  a  slight  excess  of  nitric  acid 
to  the  filtrate,  not  more  than  a  slight  opales- 
[      cence  should  make  its  appearance. 


Iodine  is  closely  related  chemically  to  bromine  and  chlorine.  Its 
combination  with  hydrogen  (hydriodic  acid)  is  official  as  Syrupus  Acidi 
Hydriodici,  syrup  being  necessary  to  preserve  it  from  decomposition. 
The  iodides  are  largely  used  in  medicine.  The  iodates,  like  the  chlorates 
and  bromates,  are  produced  by  combination  with  the  oxyacids  of  iodine, 
iodic  and  periodic  acids.     They  are  of  little  interest  pharmaceutically. 

Tests  for  Iodine  and  Iodides. 

1.  A  dark  blue  color  (fading  upon  the  application  of  heat)  is  pro- 
duced when  iodine  is  brought  in  contact  with  starch  mucilage. 

2.  An  iodide  is  detected  by  first  liberating  the  iodine  by  adding  a 
little  chlorine  water  and  then  using  starch  mucilage;  or  if  carbon 
disulphide  be  added  the  iodine  dissolves  in  it. 

3.  Silver  nitrate  produces  with  a  solution  of  an  iodide  a  yellowish- 
white  precipitate  of  silver  iodide,  which  is  insoluble  in  nitric  acid  and 
but  slightly  soluble  in  ammonia  water. 

4.  A  yellow  precipitate  of  lead  iodide  is  produced  by  adding  a  solu- 
tion of  lead  salt  to  a  neutral  solution  of  an  iodide. 

5.  A  red  precipitate  of  mercuric  iodide  is  produced  by  adding  a 
solution  of  mercuric  chloride  to  a  neutral  solution  of  an  iodide. 
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Uses. — Iodine  is  very  largely  used  in  medicine.  It  excites  the 
action  of  the  absorbent  and  glandular  systems,  and  is  employed  both 
internally  and  externally. 

TINCTURA    lODI.   U.  S.     Tincture  of  Iodine. 

A  7  per  cent,  alcoholic  solution  of  Iodine  (see  page  369),  6.3  C.c.  of 
the  Tincture,  mixed  with  a  solution  of  2  Gm.  of  potassium  iodide  in 
25  C.c.  of  water  and  a  little  starch  T.S.,  should  require,  for  complete 
decoloration,  35  C.c.  of  the  volumetric  solution  of  decinormal  sodium 
hyposulphite  (corresponding  to  about  7  Gm.  of  iodine  in  100  C.c). 

LIQUOR   lODI    COMPOSITUS.   U.  S.     Compound  Solution  of  Iodine. 
[Lugol's  Solution.] 

Metric.  Old  form. 

Iodine 5  Gm.  J  oz.  av. 

Potassium  Iodide lo  Gm.  1  oz.  av. 

Distilled  Water,  a  sufficient  quantity, 

To  make loo  Gm.  8|  fl.  oz. 

Dissolve  the  Iodine  and  Potassium  Iodide  in  a  sufficient  quantity 
of  Distilled  Water  to  make  the  product  weigh  100  Gm.  [or  measure, 
old  form,  9  fl.  oz.]. 

Keep  the  Solution  in  glass-stoppered  bottles. 

In  this  Solution  iodine  is  dissolved  in  water  with  the  assistance  of 
potassium  iodide.  Iodine  dissolves  sparingly  in  water,  but  freely  in  a 
solution  of  potassium  iodide.  In  using  that  salt  to  render  iodine  more 
soluble  in  water,  the  iodide  is  generally  employed  in  a  quantity  twice 
the  weight  of  the  iodine.  The  Solution  contains  about  3.25  grains 
of  iodine  in  the  fluidrachm. 

The  official  quantitative  test  requires  that  12.66  Gm.  of  the  Solution, 
mixed  with  a  little  gelatinized  starch,  should  require,  for  complete 
decoloration,  50  C.c.  of  the  volumetric  solution  of  sodium  hyposul- 
phite. 

Uses. — This  Solution  affijrds  an  efficient  means  of  administering 
iodine  internally.  It  is  given  in  five-minim  (0.3  C.c.)  doses,  and,  to 
prevent  gastric  irritation,  it  must  be  largely  diluted. 

UNGUENTUM    lODI.   U.S.     Iodine  Ointment. 

An  ointment  containing  4  per  cent,  of  Iodine,  1  per  cent,  of  Potas- 
sium Iodide,  2  per  cent,  of  Water,  and  93  per  cent,  of  Benzoinated 
Lard.     (See  Unguenta,  Part  VI.) 

SYRUPUS   ACIDI    HYDRIODICI.   U.  S.     Syrup  of  Hydriodic  Acid. 

This  is  a  syrupy  liquid  containing  1  per  cent,  of  absolute  hydriodic 
acid  [HI ;  127.53]  and  having  the  specific  gravity  1.313  (see  page  300). 
It  is  made  by  dissolving  potassium  iodide  and  potassium  hypophosphite 
in  water  and  decomposing  them  by  adding  a  solution  of  tartaric  acid 
in  diluted  alcohol.  Tartaric  acid  forms  with  soluble  potassium  salts 
acid  potassium  tartrate  (cream  of  tartar) ;  this  is  but  sparingly  soluble 
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in  water,  and  less  so  in  diluted  alcohol,  and  hence  is  precipitated  out. 
Hydriodic  acid  is  liberated,  and  dissolves  in  the  aqueous  liquid.  A 
little  hypophosphorous  acid  is  also  liberated  by  the  action  of"  the  tar- 
taric acid  on  the  potassium  hypophosphite.  The  reason  for  placiug 
the  mixture  in  ice-water  is  to  facilitate  the  crystallization  of  the  acid 
potassium  tartrate  by  lowering  the  temperature.  The  alcohol  is  used 
with  the  same  intention.  The  object  of  this  preparation  is  to  furnish 
an  agreeable  mode  of  administering  hydriodic  acid,  and  also  a  liquid 
which  will  be  reasonably  stable.  Hydriodic  add,  HI,  is  easily  decom- 
posed in  simple  aqueous  solution,  free  iodine  being  liberated,  and  if 
taken  internally  when  in  this  condition,  serious  results  might  follow. 
Syrup  of  hydriodic  acid  was  formerly  made  by  passing  hydrogen 
sulphide  through  an  alcoholic  solution  of  iodine  (see  U.  S.  P.  1880). 
The  chemical  reaction  which  takes  place  may  be  expressed  as  follows : 

41    +    2H2S    =    4HI    +    2S. 

Iodine.  Hydrogen  Hydriodic  Sulphur. 

Sulphide.  Acid. 

Uses. — Syrup  of  hydriodic  acid  is  used  as  an  alterative  and  anti- 
pyretic.    The  dose  is  twenty  to  forty  minims  (1.2  to  2.4  C.c). 


QUESTIONS  ON  CHAPTER  XXXIV. 

PREPARATIONS  OP  THE  HALOGENS. 

What  is  meant  by  the  term  "  halogen"  ? 

What  four  elements  are  called  "halogens"? 

Describe  chlorine.     Give  its  symbol  and  molecular  weight. 

What  is  its  specific  gravity  ? 

What  is  its  most  characteristic  property  ? 

What  is  its  principal  use,  and  how  is  it  generally  employed? 

What  is  its  principal  hydrogen  compound  ? 

What  are  its  compounds  with  metals  and  bases  termed? 

When  combined  with  oxygen,  what  are  its  compounds  with  metals  and  bases 
termed  ? 

How  may  chlorides  in  solution  or  hydrochloric  acid  be  recognized? 

How  may  chlorates  be  recognized  ? 

How  is  chlorine  water  recognized? 

What  amount  of  the  gas  should  it  contain  ? 

Explain  the  reaction  which  takes  place  in  its  production. 

How  may  its  strength  be  tested? 

How  may  excess  of  hydrochloric  acid  be  detected  ? 

How  may  chlorine  water  be  prepared  extemporaneously? 

What  explosive  gas  is  generated  at  the  same  time  ? 

What  does  the  liquid  contain  besides  chlorine? 

What  are  the  uses  of  chlorine  water? 

How  may  chlorine  be  conveniently  used  as  a  disinfectan* 

What  is  chlorinated  lime?     Give  its  Latin  name. 

How  much  available  chlorine  should  it  contain  ? 

How  is  it  prepared  ? 

What  is  a  popular  name  for  it? 

Wherein  does  it  difi'er  from  the  French  preparation  known  as  "  Eau  de  Javelle" 
(Javelle's  Water)  ? 

Give  the  symbol  and  atomic  weight  of  bromine. 
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"Where  is  it  obtained,  and  how  is  it  prepared  ? 

Describe  the  process. 

What  is  bittern,  and  what  does  it  contain  ? 

What  is  the  character  of  the  vapor  of  bromine? 

What  is  its  combination. with  hydrogen  called? 

What  are  its  salts  called? 

What  are  the  tests  for  bromine  ? 

What  is  its  specific  gravity  ? 

How  may  the  presence  of  iodine  be  detected  ? 

What  is  its  medicinal  use  ? 

What  is  "  Bibron's  antidote"  to  rattlesnake  poison? 

Give  the  symbol  and  atomic  weight  of  iodine. 

How  was  it  formerly  obtained,  and  how  is  it  now  obtained? 

Explain  the  reaction  which  takes  place  in  its  production. 

How  soluble  is  iodine  in  alcohol? 

How  may  the  following  impurities  be  detected  ? — viz. :  moisture ;  iodine  chloride  ; 
iodine  cyanide ;  more  than  traces  of  chlorine  or  bromine. 

In  what  form  is  its  combination  with  hydrogen  official  ? 

What  are  the  tests  for  iodine  and  the  iodides  ? 

What  is  its  use  in  medicine? 

What  is  tincture  of  iodine  ? 

How  may  its  strength  be  tested? 

How  is  it  used  medicinally,  and  what  is  the  dose? 

Give  the  formula  for  compound  solution  of  iodine. 

What  is  the  official  name  and  synonyme  of  compound  solution  of  iodine  ? 

How  much  iodine  does  a  fluidounce  of  the  solution  contain  ? 

What  is  the  object  of  using  iodide  of  potassium  in  this  preparation? 

How  much  iodine  is  there  in  a  fluidounce? 

How  is  it  used  medicinally,  and  what  is  the  dose? 

What  is  ointment  of  iodine? 

How  is  syrup  of  hydriodic  acid  prepared  ? 

How  much  absolute  hydriodic  acid  does  it  contain  ? 

What  is  its  specific  gravity  ? 

What  are  the  objects  of  this  preparation? 

What  is  the  chemical  reaction  which  takes  place  when  hydrosulphuric  acid  is 
passed  into  a  solution  containing  iodine? 

What  is  the  use  of  syrup  of  hydriodic  acid,  and  what  is  the  dose  ? 
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CHAPTER  XXXY. 


SULPHUR  AND  PHOSPHORUS. 
S;  31.98.     P;  30.96. 

These  two  elements  furnish  many  important  compounds  to  medicine. 
They  present  several  analogies,  both  physically  and  chemically. 

Official  Preparations  of  Sulphur  and  Phosphorus. 

Sulphur  Sublimatura. — Made  by  subliming  crude  sulphur. 

Sulphur  Lotum. — Made  by  washing  sublimed  sulphur. 

Sulphur  Praecipitatum. — Made  by  precipitating  a  solution  of  calcium  disulphide  with 

HCl. 
Sulphuris  lodidum. — Made  by  heating  iodine  with  sulphur. 
Unguentum  Sulphuris. — Made  by  mixing  30  parts  of  sublimed  sulphur  with  70  parts 

of  benzoinated  lard. 

Sulphur  loosely  combined. 

Hydrogen  Sulphide. — By  acting  on  ferrous  sulphide  with  diluted  sulphuric  acid. 

(See  Tests.) 
Carbonei  Disulphidum. — By  passing  sulphur  vapor  over  red-hot  charcoal. 

Phosphorus. — Made  by  deoxidizing  phosphoric  acid  with  carbon. 

Oleum  Phosphoratum. — Made  by  dissolving  1  per  cent,  of  phosphorus  in  almond  oil. 

Pilulae  Phosphori. — Each  pill  contains  yj^  of  a  grain  of  phosphorus. 

Unofficial  Compounds  of  Sulphur  and  Phosphorus. 


Acidum  Hyposulphurosum,  H2SO2. 

Hyposulphurous  Acid. 
Acidum  Metaphosphoricum,  HPOs. 

Metaphosphoric  Acid. 
Acidum  Phosphorosum,  HgPOs. 

Phosphorous  Acid. 


Acidum  Pyrophosphorosum,  H4P2O7. 
Pyrophosphorous  Acid. 

Resina  Phosphorata. 
Phosphoretted  Resin. 


Add  metallic  zinc  to  sulphurous  acid  contained  in 
a  closed  vessel. 

Evaporate  a  solution  of  phosphoric  acid  until  the 
residue  ceases  to  give  off  water. 

Expose  phosphorus  to  moist  air  under  a  bell-jar, 
and  collect  the  heavy  white  vapor  which  falls, 
in  a  vessel  containing  water. 

Precipitate  sodium  pyrophosphate  with  a  solution 
of  lead  acetate,  and  decompose  the  well-washed 
lead  pyrophosphate  with  hydrogen  sulphide. 

Melt  together,  by  the  aid  of  a  sand-bath,  in  a  dry 
bottle  having  the  nearly  exact  capacity  of  the 
ingredients,  resin  free  from  moisture  96  parts  and 
phosphorus  4  parts.  Keep  the  whole  at  a  tempera- 
ture of  392°  F.  until  the  phosphorus  is  dissolved, 
cool,  and  keep  in  bottles  protected  from  light. 

Sulphur.     S;  31.98. 

Sulphur  is  found  uncombined  in  Sicily  and  in  other  parts  of  the 
world.  In  the  form  of  sulphates  and  sulphides  it  is  widely  diffused. 
It  is  prepared  for  use  by  fusing  it,  allowing  it  to  stand  to  permit  the 
earthy  impurities  to  settle,  and  then  pouring  it  into  cylindrical  moulds. 
The  sulphur  in  cylinders  is  termed  roll-sulphur. 

Three  forms  of  sulphur  are  official, — sublimed,  washed,  and  pre- 
cipitated sulphur. 

Sulj)hur  forms  with  hydrogen  an  offensive  gas,  which  is  known 
officially  as  hydrogen  sulphide,  HjS.  It  is  also  termed  sulphuretted 
hydrogen  and  hydrosulphurio  acid.     The  formula  for  its  preparation  will 
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be  found  under  "  Tests,"  in  Part  V.  It  is  used  for  proving  the  pres- 
ence or  absence  of  certain  metallic  salts,  lead,  bismuth,  antimony,  cop- 
per, mercury,  zinc,  etc.,  with  which  it  produces  characteristic  precipi- 
tates. Sulphides  are  compounds  of  elements  with  sulphur.  Some  of 
the  sulphides  are  analogous  to  acids,  others  to  bases ;  and  these  differ- 
ent sulphides,  by  combining  with  one  another,  form  compounds,  which, 
from  their  analogy  to  salts,  are  called  by  Berzelius  sulpho-salts.  It 
forms  with  oxygen  two  oxides,  sulphurous  oxide,  SOg,  and  sulphuric 
oxide,  SO3.  These  oxides,  by  their  union  with  water,  form  sulphurous 
add,  H2SO3,  and  sulphuric  add,  HgSO^.  These  are  considered  in  the 
chapter  on  inorganic  acids.  There  is  also  known  hyposulphurous  add, 
H2SO2,  the  corresponding  oxide  of  which  is  not  known,  and  thiosul- 
phuric  add  (frequently  known  as  hyposulphurous  acid),  HgSgOg,  and  a 
series  of  acids,  HgSaOg,  HaSgOg,  HgSPg,  and  HgSsOg,  known  as  the 
thionic  series.  Sulphurous  acid  forms  with  bases  salts  which  are  termed 
sulphites.  The  salts  similarly  produced  from  sulphuric  acid  are  termed 
sulphates.  The  sulphates  are  much  more  important  salts.  Pharma- 
ceutically,  they  have  totally  different  properties.  The  official  sulphites 
and  sulphates  will  be  considered  under  their  respective  bases. 

Tests  for  Sulphites  and  Sulphurous  Acid. 

1.  Solution  of  barium  chloride  produces  with  sulphurous  acid  or  a 
solution  of  a  sulphite,  a  white  precipitate  of  barium  sulphite,  which  is 
soluble  in  hydrochloric  acid. 

2.  If  a  solution  of  a  sulphite  or  sulphurous  acid  be  added  to  diluted 
sulphuric  acid  and  zinc,  hydrogen  sulphide  gas  is  liberated. 

3.  An  acid  solution  of  potassium  permanganate  is  decolorized  and 
deoxidized  by  sulphurous  acid. 

Tests  for  Sulphates  and  Sulphuric  Acid. 

1.  A  solution  of  barium  chloride  produces  a  white  insoluble  precipi- 
tate of  barium  sulphate  with  sulphuric  acid  or  a  soluble  sulphate. 

2.  A  soluble  salt  of  lead  produces  a  white  insoluble  precipitate  of 
lead  sulphate  with  sulphuric  acid  or  a  soluble  sulphate. 

SULPHUR   SUBLIMATUM.   U.  S.     Sublimed  Sulphur. 

S;  31.98. 

Preparation. — When  vapors  of  sulphur  are  conducted  into  a  cham- 
ber properly  cooled,  they  are  condensed  in  the  form  of  a  crystalline 
powder,  which  collects  on  the  sides  and  bottom  of  the  chamber.  The 
yellowish  powder  is  known  as  sublimed  sulphur,  or  flowetrs  of  sulphur. 
It  is  in  the  form  of  a  fine,  yellow  powder,  having  a  slight,  characteristic 
odor,  and  a  faintly  acid  taste.  Insoluble  in  water ;  slightly  soluble  in 
absolute  alcohol ;  more  readily  soluble  in  benzin,  benzol,  oil  of  turpen- 
tine, and  many  other  oils ;  also  in  ether,  in  chloroform,  and  in  boiling, 
aqueous  solutions  of  alkaline  hydrates.  Carbon  disulphide  promptly 
dissolves  a  portion  of  it,  but  leaves  a  residue  of  crystalline  sulphur, 
which  may  be  dissolved  by  a  boiling  solution  of  an  alkaline  hydrate. 
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At  115°  C.  (239°  F.)  it  melts,  and  at  a  higher  temperature  it  volatil- 
izes, or,  if  air  be  admitted,  burns  to  sulphur  dioxide,  characterized  by- 
its  odor,  aud  by  its  blackening  a  strip  of  paper  moistened  with  mer- 
curous  nitrate  T.S.  held  in  the  gas.  When  agitated  with  water,  the 
latter  gives  an  acid  reaction  with  litmus  paper.  The  amount  of  residue 
left  after  volatilizing  or  burning  a  weighed  portion  of  it  should  not 
exceed  0.5  per  cent. 

Uses. — Sublimed  sulphur  is  given  internally  as  a  laxative  and  dia- 
phoretic, in  doses  of  from  one  to  three  drachms  (3.8  to  11.6  Gm.).  It 
is  often  combined  with  potassium  bitartrate  and  administered  to  chil- 
dren mixed  with  honey  or  molasses.  In  diphtheritic  croup  it  is  some- 
times used  to  remove  the  exudation  by  insufflation ;  externally,  it  is 
used  as  an  ointment  in  scabies  and  other  skin  diseases. 

SULPHUR   LOTUM.   U.  S.     Washed  Sulphur. 
S  =  31.98. 

Metric   .  Old  form. 

Sublimed  Sulphur loo  Gm.  16  oz.  av. 

Ammonia  Water lo  C.c.  1^  fl.  oz. 

Water,  a  suflScient  quantity. 

Pass  the  Sublimed  Sulphur  through  a  No.  30  sieve,  mix  it  thoroughly 
with  100  C.c.  [old  form  1  pint]  of  Water,  add  10  C.c.  [old  form  1^  fl. 
oz.]  of  Ammonia  Water,  and  digest  for  three  days,  agitating  occasion- 
ally. Then  add  100  C.c.  [old  form  1  pint]  of  Water,  transfer  the 
mixture  to  a  muslin  strainer,  and  wash  the  Sulphur  with  Water  until 
the  washings  cease  to  impart  a  blue  color  to  red  litmus  paper.  Then 
allow  it  to  drain,  press  the  residue  strongly,  dry  it  rapidly  at  a  mod- 
erate heat,  and  pass  it  through  a  No.  30  sieve. 

Sublimed  sulphur  is  frequently  contaminated  with  small  quantities 
of  sulphuric  acid  and  other  impurities,  and  the  object  of  the  ammonia 
in  the  above  process  is  to  neutralize  the  acid,  the  ammonium  sulphate 
being  subsequently  washed  out. 


Odor   and 
Taste. 

Solubility. 

Sulphur  Lotum.  U.  S. 

Water. 

Absolute 
Alcohol. 

Other  Solvents. 

A     fine    yellow    powder. 
When  heated  to  1 1 !)°  C. 
(239°  F.),  Washed  Sul- 
phur  melts,  and   at  a 
higher  temperature   it 
is  volatilized,  or,  if  air 
be   admitted,  burns  to 
sulphur  dioxide,  which 
is    identified     by     its 
characteristic  odor,  and 
by  its  blackening  a  strip 
of      paper     moistened 
with  mercurous  nitrate 
T.S.    held  in    the    gas. 
The  amount  of  residue 
left  after  volatilizing  or 
igniting  a  weighed  por- 
tion of  it  should  not  ex- 
ceed 0.5  per  cent. 

Odorless   and 
tasteless. 

Insoluble. 

Slightly  solu- 
ble. 

More   readily  solu- 
ble in  benzin, ben- 
zol, oil  of  turpen- 
tine,   and    many 
other  oils;  also  in 
ether,    in    chloro- 
form, and  in  boil- 
ing, aqueous  solu- 
tions  of  alkaline 
hydrates.    Carbon 
d  i  s  u  1  p  h  i  d  e 
promptly    dis- 
solves a  portion  of 
it,  but  leaves  a  res- 
idue of  insoluble 
sulphur,  which 
may  be  dissolved 
by  a  boiling  solu- 
tion of   an   alka- 
line hydrate. 

506  SULPHUR  AND  PHOSPHORUS. 


Impurities.  Tests  fob  Impurities. 

Earthy  or  Metallic  f  If  0.5  Gm.  of  Washed  Sulphur  be  boiled  with  10  C.c.  of  sodium  hydrate 
Impurities.  (       T.S.,  it  should  be  completely  dissolved,  leaving  no  residue. 

ilf  0.5  Gm.  of  Washed  Sulphur  be  digested  for  several  hours  with  10  C.c. 
of  ammonia  water,  the  clear  filtrate  should  not  be  colored  yellow,  nor  be 
rendered  turbid,  by  acidulation  with  hydrochloric  acid,  even  after  the 
addition  of  an  equal  volume  of  hydrogen  sulphide  T.S. 
Acid     and     Am-  (   If  5  C.c.  of  water  be  agitated  with  2  Gm.  of  Washed  Sulphur,  the  liquid 
monia.  |       should  not  change  the  color  of  red  or  blue  litmus  paper. 

If  0.5  Gm.  of  Washed  Sulphur  be  boiled  with  a  solution  of  0.5  Gm.  of 
c  ,     .  J       potassium   cyanide  in   5  C.c.  of  water,  and,  after  filtration,  the  clear 

'        liquid  be  acidulated   with  hydrochloric  acid,  it   should  not  assume  a 
reddish  color,  even  after  standing  for  an  hour. 


Uses. — Washed  sulphur  is  preferred  to  sublimed  sulphur  for  internal 
administration ;  the  small  quantity  of  sulphuric  acid  present  in  the 
latter  sometimes  produces  griping.  The  dose  is  from  one  to  three 
drachms.  It  is  used  in  the  preparation  of  Compound  Liquorice  Powder, 
Iodide  of  Sulphur,  and  Sulphur  Ointment.  (See  Pulveres  and  Un- 
guenta.) 

SULPHUR   PRiECIPITATUM.   U.  S.     Precipitated  Sulphur. 
S  =  31.98. 

Metric.  Old  form. 

Sublimed  Sulphur loo  Gm.  16  oz.  av. 

Lime 50  Gm.  8  oz.  av. 

Hydrochloric  Acid, 

Water,  each,  a  suflBcient  quantity. 

Slake  the  Lime,  and  mix  it  uniformly  with  500  C.c.  [old  form  5 
pints]  of  Water.  Add  the  Sublimed  Sulphur,  previously  sifted,  and, 
after  thorough  mixing,  add  1000  C.c.  [old  form  10  pints]  of  Water, 
and  boil  the  mixture  during  one  hour,  stirring  constantly,  and  replacing 
the  Water  lost  by  evaporation.  Then  cover  the  vessel,  and  permit  the 
contents  to  cool  and  to  become  clear  by  subsidence.  Carefully  draw  off 
the  clear  solution,  and  filter  the  remainder.  To  the  united  liquids  add 
gradually,  and  with  constant  stirring.  Hydrochloric  Acid,  previously 
diluted  with  an  equal  volume  of  Water,  until  the  liquid  is  nearly  neu- 
tralized, still  retaining,  however,  an  alkaline  reaction  and  a  yellow 
color.  Collect  the  precipitate  on  a  strainer,  and  wash  it,  until  the  wash- 
ings are  tasteless  and  cease  to  give  an  acid  reaction  with  litmus  paper. 
Then  dry  the  product  rapidly,  at  a  moderate  heat,  and  keep  it  in  well- 
stoppered  bottles. 

In  the  above  process  the  lime  and  sulphur  react  so  as  to  form  calcium 
disulphide  and  calcium  thiosulphate  (hyposulphite) : 

3CaO  H-  6S  =  2CaS2  +  CaSA- 

Calcium  Sulphur.        Calcium  Calcium 

Oxide.  Disulphide.        Thiosulphate. 

On  the  addition  of  hydrochloric  acid,  the  sulphur  is  precipitated : 
2CaS,  +  CaSA  +  6HC1  =  SCaClg  +  6S  +  3HA 

Calcium  Calcium  Hydrochloric         Calcium  Sulphur.  Water. 

Disulphide.      Thiosulphate.  AciJ.  Chloride. 
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In  some  processes  sulphuric  acid  is  used  instead  of  hydrochloric  acid, 
and  calcium  sulphate  is  precipitated  with  the  sulphur.  This  furnishes 
an  inferior  product,  and  is  called  lac  sulphuris,  or  milk  of  sulphur. 


Odor  and 
Taste. 

Solubility. 

Sulphur  Prsecipitatum.    U.S. 

Water. 

Absolute 
Alcohol. 

other  Solvents. 

A  fine    yellow,  amorphous 
powder.  At  116°  C.  (239° 
F.)  Precipitated  Sulphur 
melts,   and   at   a   higher 
temperature    it    volatil- 
izes,  or,    if    air   be    ad- 
mitted, burns  to  sulphur 
dioxide,  leaving  no  res- 
idue. 

Odorless    and 
tasteless. 

Insoluble. 

Very  slight- 

Readily     soluble     in 
carbon   disulphide; 
also  in  benzin,  ben- 
zol,  oil  of  turpen- 
tine,    and      many 
other   oils;    also  in 
ether,     in      chloro- 
form, and  in  boiling 
aqueous  solutions  of 
alkaline  hydrates. 

Impurities. 


Tests  for  Impurities. 


Earthy  or  Metallic 
Impurities. 

Arsenic. 


Acid  or  Alkali. 

Soluble     Impuri- 
ties. 

Selenium. 


If  0.5  Gm.  of  Precipitated  Sulphur  be  boiled  with  10  C.c.  of  sodium 
hydrate  T.S.,  it  should  be  completely  dissolved,  leaving  no  residue. 

If  1  Gm.  of  Precipitated  Sulphur  be  digested  for  several  hours  with  10 
C.c.  of  ammonia  water,  a  portion  of  the  clear  filtrate  should  not  leave 
any  residue  on  evaporation  ;  nor  should  another  portion  be  colored 
yellow,  or  rendered  turbid,  by  acidulation  with  hydrochloric  acid,  even 
after  the  addition  of  an  equal  volume  of  hydrogen  sulphide  T.S. 

If  5  C.c-  of  water  be  agitated  with  2  Gm.  of  Precipitated  Sulphur,  the 
liquid  should  not  change  the  color  of  blue  or  red  litmus  paper. 

Nor  should  it  leave  any  residue  on  evaporation. 

If  0.5  Gm.  of  Precipitated  Sulphur  be  boiled  with  a  solution  of  0.5  Gm.  of 
potassium  cyanide  in  5  C.c.  of  water,  and,  after  filtration,  the  clear 
liquid  be  acidulated  with  hydrochloric  acid,  it  should  not  assume  a 
reddish  color,  even  after  standing  for  an  hour. 


Uses. — Precipitated  sulphur  is  much  to  be  preferred  to  the  other 
forms  in  liquid  mixtures,  as  the  particles  are  lighter  and  more  easily 
suspended ;  the  ointments  made  with  it  are  smoother  than  those  made 
with  sublimed  sulphur.  The  dose  is  from  one  to  three  drachms  [3.8  to 
11.6  Gm.]. 

SULPHURIS    lODIDUM.   U.  S.     Sulphur  Iodide. 

Metric.  Old  form. 


Washed  Sulphur 20  Gm. 

Iodine 80  Gm. 


60  grains. 
240  grains. 


Mix  the  Washed  Sulphur  and  Iodine  thoroughly  by  trituration ; 
introduce  the  mixture  into  a  flask,  close  the  orifice  loosely,  and,  by  means 
of  a  water-bath,  gradually  and  with  otxsasional  agitation  apply  a  heat  not 
exceeding  60°  C  (140°  F.),  until  the  ingredients  combine,  and  become 
of  a  uniformly  dark  color  throughout.  Then  increase  the  heat  to  the 
boiling  point  of  the  water,  so  as  to  fuse  the  mass.  Should  auy  Iodine 
have  sublimed  and  condensed  on  the  glass,  incline  the  flask  so  as  to 
combine  the  Iodine  with  the  fused  mass,  and  then  pour  the  latter  out 
upon  a  porcelain  plate  or  other  suitable  cold  surface.  After  cooling, 
break  the  product  into  pieces  of  suitable  size,  and  keep  them  in  a  glass- 
stoppered  bottle,  in  a  cool  place. 
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This  compound  is  one  of  the  instances  of  the  direct  chemical  union 
of  two  elements,  heat  being  the  only  agent  used  to  effect  the  combina- 
tion :  it  is  sometimes  called  subiodide  of  sulphur,  or  iodine  disulphide^ 
Sglg.  There  are  some  doubts,  however,  as  to  its  being  a  definite  chem- 
ical compound. 


Sulphuris 

Odor,  Taste, 
AND  Keaction. 

Solubility. 

lodidum.  U.S. 

Water. 

Alcohol. 

Other  Solvents. 

Brittle  masses 

Odor  of  iodine ; 

Almost   in- 

Alcohol   dis- 

Very soluble  in  carbon  disul- 

of  a  crystal- 

somewhat 

soluble. 

solves    out 

phide;   also  in  60   parts   of 

line  fracture 

acrid    taste ; 

the    iodine 

glycerin.     Ether  and  alcohol 

and  a  gray- 

faintly     acid 

and   leaves 

dissolve  out  the  iodine  and 

i  s  h  -  black, 

reaction. 

the  s  ul- 

leave     the     sulphur.      Con- 

metallic lus- 

phur. 

tinued    boiling   with    water 

tre. 

vaporizes  all  the  iodine,  leav- 
ing  about   20   per  cent,  of 
sulphur  as  residue. 

Test  foe  Identity. 


On  exposing  Sulphur  Iodide  to  the  air,  it  gradually  loses  iodine.  On  heating  it,  some  iodine 
sublimes  at  first ;  at  a  somewhat  higher  temperature  a  sublimate  is  formed,  containing  both 
iodine  and  sulphur.  At  a  still  higher  temperature,  the  whole  is  volatilized,  leaving  only  a 
trace  of  residue. 

Uses. — Sulphur  iodide  is  principally  used  externally  in  skin  diseases 
in  the  form  of  an  ointment. 


CARBONEI   DISULPHIDUM.   U.S.     Carbon  Disulphide. 

CSgi  75.93. 

[Carbonei  Bisulphidum,  Pharm.  1880.] 

Carbon  Disulphide  should  be  kept  in  well-stoppered  bottles,  or  in 
tin  cans,  in  a  cool  place,  remote  from  lights  or  fire. 

This  sulphide  is  prepared  by  the  direct  combination  of  carbon  and 
sulphur  at  a  moderate  red  heat.  To  effect  this,  charcoal  is  heated  to 
redness  in  a  vertical  cylinder,  while  sulphur  is  admitted  through  a 
lateral  tubulure  near  the  bottom.  As  the  sulphur  melts  and  vaporizes, 
it  combines  with  the  carbon,  and  the  carbon  disulphide  formed  distils 
over  through  a  series  of  condensing  tubes,  which,  while  they  serve  to 
collect  the  crude  carbon  disulphide,  allow  of  the  escape  of  the  hydrogen 
sulphide  formed  at  the  same  time. 

It  is  purified  by  agitation  with  mercury  and  distillation  in  contact 
with  white  wax.  It  can  by  repeated  rectification  be  entirely  freed  from 
its  usual  disgusting  odor. 


Carbonei  Sisulphidum.  U.S. 

Odor,  Taste,  and 
Reaction. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

A   clear,  colorless,  very  dif- 
fusive,   highly     refractive 
liquid.     Sp.   gr.    1.268   to 
1.269  at  15°  C.  (59°  F.). 

Strong  characteris- 
tic but  not  fetid 
odor ;  sharp,  aro- 
matic taste ;  neu- 
tral reaction. 

Soluble  in 
535  parts 
of  water 
at  15°  C. 
(59°  F.). 

Very  sol- 
uble. 

Soluble   in   ether, 
chloroform,  and 
fixed  or  volatile 
oils. 
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Tests  fob  Identity. 


It  vaporizes  rapidly  at  ordi- 
nary temperatures,  is  highly 
inflammable,  boils  at  46°-47° 
C.  (114.8°-116.6°  F.),  and, 
when  ignited,  burns  with  a 
blue  flame,  producing  carbon 
and  sulphur  dioxide. 


Impurities. 


Tests  fob  Impubities. 


Sulphur  Dioxide. 


Dissolved  Sulphur. 
Hydrogen  Sulphide. 


Carbon  Disulphido  should  not  af- 
fect the  color  of  blue  litmus  paper 
moistened  with  water. 

A  portion  of  the  liquid  evaporated 
spontaneously  in  a  glass  vessel 
should  leave  no  residue. 

Lead  acetate  T.S.  agitated  with  the 
liquid  should  not  be  blackened. 


Uses. — Carbon  disulphide  is  used  principally  as  a  solvent.  It  is  the 
best  solvent  for  rubber  and  similar  bodies.  It  is  poisonous  when  taken 
internally,  and  the  continuous  inhalation  of  its  vapor  is  very  injurious. 


PHOSPHORUS.   U.S. 
P;  30.96. 


Phosphorus. 


Preparation. — Phosphorus  is  a  non-metallic  element  prepared  by 
heating  acid  calcium  phosphate  with  charcoal.  The  acid  calcium  phos- 
phate is  obtained  by  treating  calcium  phosphate  with  sulphuric  acid, 
calcium  sulphate  also  being  formed ;  the  latter  is  afterwards  separated. 

Ca3(POj2  +  2H,SO,  =  CaH,(PO,)2  +  2CaSO,. 

Calcium  Sulphuric  Acid  Calcium  Calcium 

Phosphate.  Acid.  Phosphate.  Sulphate. 

Phosphorus  should  be  carefully  kept  under  water,  in  strong,  well- 
closed  vessels,  in  a  secure  and  moderately  cool  place,  protected  from  light. 

Of  the  allotropic  forms  of  phosphorus,  red  phosphorus,  or  amor- 
phous phospho7^us,  is  the  most  impoilant.  It  is  obtained  by  allowing 
phosphorus  to  remain  for  several  days  in  an  atmosphere  of  carbon 
dioxide  at  a  temperature  varying  from  215°  C.  (419°  F.)  to  250°  C. 
(482°  F.^ 

Red  phosphorus  is  not  luminous  and  not  poisonous  until  it  is  heated 
to  280°  C.  (536°  F.),  when  it  is  converted  into  ordinary  phosphorus. 

Phosphorus  forms  with  oxygen  three  oxides, — phosphoric,  V^O^,  phos- 
phorous, P2O3,  and  hypophosphorous,  V^O,  although  the  existence  of 
the  latter  is  somewhat  doubtful.  Corresponding  to  the  first  of  these 
are  three  acids,  known  as  orthophosphoric  (tribasic  phosphoric),  H3PO4, 
pyrophosphoHc,  H4P2O7,  and  metaphosphoric,  HPO3.  Orthophosphoric 
acid  is  formed  by  dissolving  PgOg  in  boiling  water,  or  by  the  action  of 
nitric  acid  upon  phosphorus  itself;  pyrophosphoric  acid,  by  the  heating 
of  the  tribasic  phosphoric  acid  to  213°  C.  (415.4°  F.) ;  and  metaphos- 
phoric acid,  by  the  ignition  of  the  tribasic  variety,  or  by  dissolving 
P2O5  in  cold  water.  Phosphorous  add,  H3PO3,  cannot  be  formed  di- 
rectly from  phosphorous  oxide.  This  is  a  dibasic  acid,  containing  one 
hydrogen  atom  not  replaceable  by  metal.  Hypophosphorous  acid, 
H3PO2,  is  not  capable  of  being  derived  directly  from  hypophosphorous 
oxide.  It  is  monobasic,  containing  two  hydrogen  atoms  not  replaceable 
by  metal. 

Tests  for  Phosphates  and  Phosphoric  Acids. 

1.  Solution  of  silver  nitrate  produces  a  yellow  precipitate  with  a 
neutral  solution  of  an  orthophosphate,  soluble  both  in  nitric  acid  and 
in  ammonia.  It  produces  a  white  precipitate  with  pyrophosphoric  acid 
or  metaphosphoric  acid. 
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2.  If  albumen  be  added  to  metaphosphoric  acid,  or  to  a  solution  of 
a  metaphosphate  containing  acetic  acid,  a  white  precipitate  is  produced. 
No  precipitate  occurs  if  it  be  added  to  pyrophosphoric  acid  or  ortho- 
phosphoric  acid. 

3.  Oflfieial  test-solution  of  magnesium  (see  Tests)  produces  with 
phosphoric  acid  or  a  solution  of  a  phosphate  a  precipitate  of  ammonio- 
magnesiura  phosphate. 

4.  If  solution  of  ammonium  molybdate  in  diluted  nitric  acid  be 
added  in  excess  to  phosphoric  acid  or  to  a  solution  of  a  phosphate  in 
nitric  acid,  and  heat  applied,  a  yellow  precipitate  of  ammonium  phos- 
phomolybdate  will  be  produced. 

5.  If  a  solution  of  barium  chloride  be  added  to  a  neutral  solution 
of  a  phosphate,  a  white  precipitate  of  barium  phosphate  is  produced, 
which  is  soluble  in  acids. 


Tests  for  Hypophosphites. 

1.  When  heated,  they  evolve  spontaneously  iniflammable  hydrogen 
phosphide. 

2.  An  acid  solution  of  potassium  permanganate  is  decolorized. 

3.  From  solution  of  mercuric  chloride,  mercury  is  precipitated  upon 
the  addition  of  a  solution  of  a  hypophosphite. 


Phosphorus.  U.S. 

1 

Solubility. 

Water. 

Other  Solvents. 

A  translucent,  nearly 
colorless  solid,  of  a 
waxy    lustre,    hav- 
ing, at  the  ordinary 
temperature,   about 
the    consistence   of 
beeswax.     By  long 
keeping,     the    sur- 
face   becomes    red, 
and       occasionally 
black.     It  melts  at 
44°  C.  (111.2°  F.). 
Sp.gr.  1.830  at  10° 
C.  (50°  F.). 

Distinctive  and  dis- 
agreeable      odor ; 
distinctive  and  dis- 
agreeable       taste. 
(Should     not     be 
tasted,  except  in  a 
state  of  great  dilu- 
tion.) 

Insoluble. 

Soluble  in  350  parts  of  absolute  al- 
cohol at  15°  C.  (59°  F.),  in  240 
parts  of  boiling  absolute  alcohol, 
in  80  parts  of  absolute  ether,  in 
about  50  parts  of  any  fatty  oil, 
and  very  soluble   in   chloroform 
or  carbon  disulphide,  the  latter 
yielding  a  solution  which  must 
be  handled  with  the  greatest  care 
to  prevent  danger  from  fire. 

Tests  fob  Identity. 

Impurities.                                         Tests  foe  Impurities. 

When  exposed  to  the 
air,  it  emits  white 
fumes,    which     are 
luminous     in      the 
dark,  and  have  an 
odor  somewhat  re- 
sembling    that     of 
garlic.      On   longer 
exposure  to  air,  it 
takes  fire  spontane- 
ously. 

Arsenic. 
Sulphur.     ■< 

'  Add  3  Gm.  of  Phosphorus  to  15  C.c.  of  nitric  acid  diluted 
with  15  C.c.  of  distilled  water  in  a  flask  having  the 
capacity  of  50  C.c,  and  digest  the  mixture  at  a  gentle 
heat  on  a  water-bath,  until  the  Phosphorus  is  dissolved. 
Transfer  the  solution  to  a  capsule,  and  evaporate  it 
until  no  more  nitrous  vapors  are  given  off,  and  then 
dilute  the  solution  to  30  C.c.  with  distilled  water.    Heat 
20  C.c.  of  the  diluted  solution  to  about  70°  C.  (158°  F.) 
for  half  an  hour,  passing  hydrogen  sulphide  through 
it  during  the  half  hour's  heating,  and  then  until  the 
liquid  has  become  cold.     If  the  liquid  be  now  allowed 
to  stand  at  rest  during  twenty-four  hours,  not  more 
than  a  very  small  quantity  of  lemon-yellow  precipitate 
should  be  visible  (limit  of  arsenic). 
On  adding  barium  chloride  T.S.  to  the  remainder  of  the 
liquid,  not  more  than  a  slight  opalescence  should  be 
produced  (limit  of  sulphur). 
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Uses. — Phosphorus  is  administered  internally,  in  doses  of  y^s  °^  ^ 
grain  (0.0006  Gra.),  as  a  nervous  stimulant.  In  large  doses  it  is  poison- 
ous. Its  value  in  this  connection  depends  upon  its  being  administered 
in  a  free  state.  The  oxide  of  phosphorus,  phosphoric  acid,  does  not 
have  the  same  action  :  hence  all  pharmaceutical  preparations  of  phos- 
phorus must  be  protected  from  ox  dation.     (See  Pilulse  Phosphori.) 

OLEUM    PHOSPHORATUM.   U.S.     Phosphorated  Oil. 

Metric.  Old  form. 

Phosphorus I  Gm.  4  grains. 

Expressed  Oil  of  Almond, 

Ether,  each,  a  sufficient  quantity, 


To  make lOo  Gm.  1  fl.  oz. 

Introduce  a  sufficient  quantity  of  Expressed  Oil  of  Almond  into  a 
flask,  heat  it  on  a  sand-bath  to  250°  C.  (482°  F.),  and  keep  it  at  that 
temperature  for  fifteen  minutes.  Then  allow  it  to  cool,  and  filter  it. 
Put  90  Gm.  [old  form  7  fl.  dr.]  of  the  filtered  Oil  together  with  the 
Phosphorus,  previously  well  dried  by  filtering  paper,  into  a  dry,  tared 
bottle  capable  of  holding  about  120  C.c.  [old  form  2  fl.  oz.],  insert 
the  stopper,  and  heat  the  bottle  in  a  water-bath  until  the  Phosphorus 
melts.  Then  agitate  it  until  the  Phosphorus  is  dissolved,  allow  it  to 
cool,  add  enough  Ether  to  make  the  mixture  weigh  100  Gm.  [or 
measure,  old  form,  1  fl.  oz.],  and  agitate  it  again.  Lastly,  transfer  the 
solution  to  small  glass-stojjpered  vials,  which  should  be  completely 
filled  and  kept  in  a  cool  and  dark  place. 

The  object  of  this  preparation  is  to  administer  phosphorus  in  minute 
doses,  dissolved  in  a  bland  oil.  When  fresh,  it  is  a  clear  and  colorless 
or  slightly  colored  oil,  not  phosphorescent  in  the  dark,  and  having  the 
odor  and  taste  of  phosphorus  quite  distinctly.  The  object  of  heating 
the  oil  is  to  expel  air  and  traces  of  water,  which  would  aid  in  oxidizing 
the  phosphorus.  The  ether  not  only  assists  in  the  preservation  of  the 
finished  preparation,  but  is  of  use  in  rendering  the  oil  less  disagree- 
able to  the  taste.  It  may  be  administered  in  the  form  of  an  emulsion, 
preferably  the  official  almond  emulsion,  and  flavored  with  oil  of  bitter 
almond,  or  in  capsules :  each  minim  contains  about  ^o"  of  a  grain  of 
phosphorus.  The  dose  of  the  U.  S.  solution  is  from  three  to  five  minims 
(0.18  to  0.3  C.c). 
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QUESTIONS  ON  CHAPTER  XXXV. 

SULPHUR  AND   PHOSPHORUS. 

Give  the  symbol  and  atomic  weight  of  sulphur. 

"Where  does  it  come  from,  and  how  is  it  prepared  ? 

What  is  roll-sulphur  ? 

In  what  forms  is  sulphur  official? 

"What  gas  is  formed  by  it  in  combination  with  hydrogen  ? 

For  what  is  this  gas  used  ? 

What  are  sulphides  ? 

What  are  salts,  called  sulpho-salts  by  Berzelius  ? 

What  combination  does  sulphur  form  with  oxygen  ? 

Wliat  do  these  oxides  form  by  their  union  with  water? 

Give  their  formulas  in  symbols. 

What  is  hyposulphurous  acid  ? 

Is  there  an  oxide  corresponding  to  this  acid? 

What  is  thiosulphuric  acid  ? 

What  acids  are  known  as  the  thionic  series  of  acids? 

What  are  the  salts  which  sulfihurous  acid  forms  with  bases  called,  and  what  those 
which  are  similarly  produced  from  sulphuric  acid? 

Which  are  more  important  salts,  sulphates  or  sulphites  ? 

What  are  the  tests  for  sulphites  and  sulphurous  acid  ?  For  sulphates  and  sul- 
phuric acid  ? 

What  is  sublimed  sulphur? 

What  are  its  physical  properties  ? 

How  is  it  used  medicinally,  and  what  is  the  dose  ? 

How  is  washed  sulphur  prepared  ? 

What  is  the  use  of  adding  ammonia  in  washing  it? 

At  what  temperature  does  it  melt  ? 

How  may  impurities  of  free  acid  be  detected  ?  Of  arsenous  sulphide  ?  Of  arsenous 
acid? 

Why  is  washed  sulphur  preferred  for  medicinal  purposes  ? 

What  is  the  dose  ? 

In  what  official  preparations  is  it  used  ? 

How  is  precipitated  sulphur  prepared  ? 

Explain  the  reaction  that  takes  place  between  lime  and  sulphur  in  the  above 
process. 

What  would  be  the  result  if  sulphuric  acid  were  used  instead  of  hydrochloric  acid 
to  precipitate  the  sulphur  ? 

"What  is  the  popular  name  of  this  preparation  ? 

How  may  the  following  impurities  be  detected  ? — viz.  :  free  acid ;  calcium  sul- 
phate ;  alkalies,  alkaline  earths,  or  sulphide  ;  arsenous  sulphide ;  arsenous  acid. 

For  what  uses  is  precipitated  sulphur  preferable  to  other  forms  of  sulphur? 

What  is  the  dose  ? 

How  is  sulphur  iodide  prepared  ? 

What  is  it  called  chemically  ? 

Is  it  a  definite  chemical  compound  ? 

How  may  it  be  tested  ? 

What  is  its  use? 

Carbon  disulphide — Give  formula  in  symbols  and  molecular  weight. 

How  is  it  prepared,  and  how  may  it  be  purified  ? 

What  are  its  physical  properties  ? 

What  is  its  specific  gravity  ? 

How  may  the  following  impurities  be  detected  ? — viz.  :  sulphurous  acid ;  sulphur ; 
hydrogen  sulphide. 

For  what  is  it  used?    Is  it  ever  used  internally? 

Phosphorus — Give  symbol  and  atomic  weight. 

What  is  phosphorus,  and  how  is  it  prepared  ? 

How  is  acid  calcium  phosphate  obtained  ? 

Explain  the  reaction  which  takes  place  in  its  formation. 

How  is  red  phosphorus,  or  amorphous  phosphorus,  obtained? 

What  are  its  peculiar  properties  ? 
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What  oxides  does  phosphorus  form  with  oxygen  ? 

Give  their  formulas  in  symbols. 

What  three  acids  correspond  to  phosphoric  oxide  ? 

How  is  orthophosphoric  acid  formed? 

What  is  its  formula  in  symbols  ? 

How  is  pyrophosphoric  acid  obtained  ? 

Give  its  formula  in  symbols. 

How  is  metaphosphoric  acid  obtained? 

Give  its  formula  in  symbols. 

Can  phosphorous  acid  be  formed  directly  from  phosphorous  oxide  ? 

What  is  the  character  of  its  basicity  ? 

Can  hypophosphorous  acid  be  obtained  directly  from  hypophosphorous  oxide? 

What  is  the  character  of  its  basicity  ? 

What  are  the  tests  for  phosphates  and  phosphoric  acid  ? 

What  are  the  tests  for  hypophosphites  ? 

What  is  the  specific  gravity  of  phosphorus?     What  is  its  melting-point  ? 

How  may  impurities  be  detected  ? — Sulphur  ;  arsenic. 

What  is  its  medicinal  action,  and  what  is  the  dose? 

Upon  what  does  its  value  depend  ? 

Does  phosphoric  acid  have  the  same  action  ? 

Give  the  formula  for  phosphorated  oil. 

What  is  the  object  of  this  preparation  ? 

How  may  it  be  administered  ? 

What  is  the  dose  ? 

How  much  phosphorus  is  there  in  5  minims? 
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CHAPTEE  XXXYI. 

CARBON,  BORON,  AND  SILICON. 
C;  11.97.     B;  10.9.     Si;  28.3. 

These  three  elements  present  some  analogies,  and,  although  the 
number  of  pharmaceutical  preparations  made  from  them  is  not  great, 
they  are  of  considerable  interest. 

Official  Preparations  of  Carbon,  Boron,  and  Silicon. 

Carbo  Animalis. — Prepared  by  burning  bones  out  of  contact  with  air. 
Carbo  Animalis  Purificatus. — Made  by  purifying  animal  charcoal  with  HCl. 
Carbo  Ligni. — Made  by  burning  wood  out  of  contact  with  air. 
Carbonei  Disulphidum. — See  preparations  of  sulphur. 
Acidum  Boricum. — Made  by  purifying  the  natural  product. 
Sodii  Boras. — See  preparations  of  soda. 

Liquor  Sodii  Silicatis. — Made  by  fusing  silica  with  dried  sodium  carbonate  and  dis- 
solving the  product. 

Carbon.     C;  11.97. 

Carbon  is  a  very  widely  diifused  element.  It  is  a  constituent  of  all 
organic  substances,  and  is  found  in  nature  in  the  form  of  the  diamond, 
graphite,  plumbago,  coal,  etc. 

Two  compounds  with  oxygen  are  known, — carbon  dioxide,  COg,  and 
carbon  monoxide,  CO. 

Carbon  dioxide,  COg,  is  a  colorless,  odorless  gas,  with  a  slightly  acid 
taste,  heavier  than  ordinary  air.  It  is  not  combustible,  and  not  a 
supporter  of  combustion ;  indeed,  it  is  used  extensively  in  fire-extin- 
guishers and  other  contrivances  to  extinguish  flame.  Water  is  capable 
of  absorbing  its  own  volume  of  carbon  dioxide,  but  many  times  its 
volume  under  pressure.  This  solution  was  formerly  officinal,  under  the 
name  of  Aqua  Addi  Garbonid,  or  carbonic  acid  water,  the  well-known 
"  soda  water." 

Carbonic  add,  HgCOg,  is  produced  when  carbon  dioxide  is  brought 
in  contact  with  water. 

CO2  +  H^O  =  H2CO3. 

Carbon  Water.  Carbonic 

Dioxide.  Acid. 

The  salts  known  as  carbonates  are  widely  diffiised  in  nature,  and 
many  chemical  processes  are  based  upon  the  decomposition  of  carbon- 
ates by  strong  acids.     Carbonic  acid,  although  present  everywhere,  is 
one  of  the  weakest  acids  known. 
614 
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Carbon  monoxide,  CO,  is  of  little  interest  in  pharmacy. 

The  compounds  of  carbon  and  hydrogen  are  very  numerous,  and  of 
great  importance.  They  are  mostly  obtained  from  organic  substances, 
and  will  be  considered  under  Part  IV.  With  nitrogen,  carbon  forms 
cyanogen,  the  compound  radical  of  hydrocyanic  or  prussic  acid. 

Tests  for  Carbonates. 

1.  Decompose  by  the  addition  of  a  strong  acid,  and  pass  the  gas 
through  lime-water.     Insoluble  calcium  carbonate  is  formed. 

2.  The  solutions  of  many  of  the  salts  of  the  metals,  like  iron,  copper, 
lead,  etc.,  are  precipitated  by  the  soluble  carbonates. 

CARBO    ANIMALIS.   U.S.     Animal  Charcoal. 
C;  11.97. 

Preparation. — Animal  charcoal  is  made  by  subjecting  bones  to  a 
red  heat  in  close  vessels. 

Bone  consists  of  animal  matter  with  calcium  phosphate  and  car- 
bonate. In  consequence  of  the  decomposition  of  the  animal  matter  in- 
volved by  the  destructive  distillation,  the  nitrogen  and  hydrogen,  united 
as  ammonia,  distil  over,  while  the  greater  part  of  the  carbon  is  left  in 
the  cylinder,  intermingled  with  the  calcium  salts. 

The  charcoal  is  termed  bone-black  or  ivory-black,  and  in  manufac- 
turing it  the  bones  are  boiled  in  water,  to  separate  the  fat,  before  being 
subjected  to  destructive  distillation  in  the  iron  cylinders.  These  are 
connected  with  vessels  which  receive  the  ammoniacal  liquor,  called  bone- 
spirit,  together  with  a  dark  tarry  liquid  (bone-oil). 

Official  animal  charcoal  is  in  dull-black,  granular  fragments,  or  a 
dull-black  powder,  odorless  and  nearly  tasteless,  and  insoluble  in  water 
or  in  alcohol.  When  ignited,  it  leaves  a  white  ash,  amounting  to  at 
least  85  per  cent,  of  the  original  weight,  whicli  should  be  completely 
soluble  in  hydrochloric  acid,  with  the  aid  of  heat. 

Uses. — Animal  charcoal  is  used  to  deprive  substances  of  color  (see 
Decoloration,  page  233). 

CARBO   ANIMALIS    PURIFICATUS.   U.S.     Purified  Animal  Charcoal. 

Metric.  Old  form. 

Animal  Charcoal,  in  No.  60  powder loo  Gm.  16  oz.  av. 

Hydrochloric  Acid 300  Gm.  40  fl.  oz. 

Boiling  Water,  a  sufficient  quantity. 

Introduce  the  Animal  Charcoal  into  a  capacious  flask,  add  200 
Gm.  [old  form  26  fl.  oz.]  of  Hydrochloric  Acid,  and  100  Co.  [old 
form  15  fl.  oz.]  of  Boiling  Water,  and  connect  the  flask  with  an  up- 
right condenser.  By  means  of  a  sand-bath  keep  the  mixture  gently 
boiling  during  eight  hours.  Then  add  500  C.c.  [old  form  4|  pints] 
of  Boiling  Water,  transfer  the  mixture  to  a  muslin  strainer,  and,  when 
the  liquid  has  run  off,  return  the  Charcoal  to  the  flask.  Add  to  it  100 
C.c.  [old  form  14  fl.  oz.],  each,  of  Hydrochloric  Acid  and  of  Boiling 
Water,  boil  for  two  hours,  again  add  500  C.c,  [old  form  4J  pints]  of 
Boiling  Water,  transfer  the  whole  to  a  plain  filter,  and,  when  the  liquid 
has  run  off',  wash  the  residue  with  Boiling  Water  until  the  washings  give 
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only  a  faint  cloudiness  with  silver  nitrate  test-solution.  Dry  the  powder 
in  a  drying  oven,  and  immediately  transfer  to  well-stoppered  vials. 

The  object  of  purifying  animal  charcoal  by  treatment  with  hydro- 
chloric acid  is  to  separate  the  calcium  phosphate  and  carbonate  which 
are  invariably  present  in  the  crude  bone-black.  In  some  decolorizing 
operations  these  impurities  are  harmless,  but  in  many  delicate  chemical 
processes  they  may  be  dissolved  or  decomposed,  and  thus  seriously  con- 
taminate the  products  which  the  charcoal  is  intended  to  purify. 

Official  purified  animal  charcoal  is  a  dull-black  powder,  odorless  and 
tasteless,  and  insoluble  in  water,  alcohol,  or  other  solvents.  When 
ignited  at  a  high  temperature  with  a  little  red  mercuric  oxide,  and  with 
free  access  of  air,  it  leaves  at  most  only  a  trace  of  residue.  Complete 
carbonization  is  shown  by  the  official  test : 

"If  1  Gm.  of  the  powder  be  boiled  witii  a  mixture  of  3  C.c.  of 
potassium  liydrate  T.S.  and  5  C.c.  of  water  during  three  minutes,  the 
filtrate  should  be  colorless." 

CARBO    LIGNI.   U.S.     Charcoal. 

Preparation. — Charcoal  prepared  from  soft  wood  is  preferred  for 
medical  purposes.  It  is  made  by  burning  wood  out  of  contact  with 
air,  either  in  iron  cylinders  or  in  stacks.  In  the  former  case,  the  vola- 
tile products  resulting  from  the  destructive  distillation  are  collected  by 
condensation,  and  contribute  valuable  products  to  pharmacy  (see  Acidum 
Aceticum).  In  the  latter,  the  charcoal  is  made  in  the  neighborhood  of 
a  cheap  wood-supply.  Billets  of  wood  are  piled  in  a  conical  form,  and 
covered  with  earth  and  sod  to  prevent  the  free  access  of  air,  several 
holes  being  left  at  the  bottom  and  one  at  the  top  of  the  pile  in  order  to 
produce  a  draught  to  commence  the  combustion.  The  wood  is  kindled 
from  the  bottom,  and  soon  after  ignition  the  hole  at  the  top  is  closed, 
and  when  the  wood  is  all  ignited  the  holes  at  the  bottom  are  stopped. 
The  result  is  that  the  volatile  portions  of  the  wood,  hydrogen,  oxygen, 
water,  etc.,  are  dissipated,  carbon  being  left. 

Uses. — Charcoal  is  used  in  medicine  as  an  absorbent  and  disinfectant. 
It  is  given  in  the  form  of  powder,  in  doses  of  one  to  two  drachms  (3.8 
to  7.7  Gm.).  Owing  to  its  absorbent  powers,  it  should  never  be  kept 
exposed  to  the  air,  as  it  will  become  unfit  for  use  if  subjected  to  the 
atmosphere  of  a  laboratory  or  pharmacy.  Tin  cans  with  tightly-fitting 
covers  are  appropriate  containers. 

Boron.     B;  10.9. 

Boron,  like  carbon,  exists  in  tiiree  allotropic  conditions, — amorphous, 
crystallized,  and  graphitoidal.  Boron  combines  with  hydrogen  and 
oxygen,  and  boric  (or  boracie)  acid  is  produced,  H3BO3,  the  principal  salt 
of  which  is  Sodii  Boras,  or  borax  (see  page  562). 

Tests  for  Borates  and  Boric  Acid. 

1.  A  colorless  flame  is  tinged  green  by  an  alcoholic  solution  of  boric 
acid. 

2.  A  solution  of  a  borate,  if  slightly  acidified  by  hydrochloric  acid, 
turns  the  yellow  color  of  turmeric  paper  brown,  if  the  paper  is  allowed 
to  dry. 
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Unofficial  Preparations  of  Boron. 

Aoldum  Metaboricum,  HBO2,  By  heating  boric  acid  to  38°  C.  (100°  F.). 

Metaboric  Acid. 

Acidum  Pyroboricum,  H2B1O7,  By  heating  boric  acid  for  a  long  time  to  60°  C.  (140°  F.). 

Pyroboric  Acid. 

Boron      Trisulphidum,    B2S3,  By  heating  boron  in  the  vapor  of  sulphur  and  collecting  the 

Boron  Trisulphide.  resulting  white  mass. 


ACIDUM    BORICUM.   U.S.     Boric  Acid  (Boracic  Acid). 
H3BO3;  61.78. 

Preparation. — The  lagoous  of  the  volcanic  districts  of  Tuscany 
formerly  furnished  the  greater  part  of  the  boric  acid  and  borax  of  com- 
merce. Borax  is  now  found  native  in  California,  and  boric  acid  is 
produced  by  decomposing  borax  with  hydrochloric  acid. 

Na2B,O7l0H2O  +  2HC1  =  2NaCl  +  4H3BO3  +  5H2O. 

Sodium  Borate.  Hydrochloric         Sodium  Boric  Acid.  Water. 

Acid.  Chloride. 

Boric  acid  is  required  in  very  fine  powder  for  most  medical  uses. 


Odob,  Taste,  and  Reaction. 

Solubility. 

Water. 

Alcohol. 

Other  Solvent. 

Transparent,     colorless, 
somewhat  pearly    lustre, 
or,  when  in  perfect  crys- 
tals,   si.x-sided,    trielinic 
plates,  slightly  unctuous 
to  the  touch,  permanent 
in  the  air.     The  addition 
of  hydrochloric  acid  in- 
creases  its   solubility  in 
water. 

Odorless ;  coolish,  bitter- 
ish ;  feebly  acid  in  so- 
lution,    turning     blue 
litmus  paper  red,   and 
turmeric  paper  brown- 
ish-red    after    drying, 
even  when  the  solution 
is  acidulated  with  hy- 
drochloric   acid :     this 
color     is     changed    to 
bluish-black  by  ammo- 
nia water. 

Cold, 

25.6  parts. 

Boiling, 
3  parts. 

Cold, 
15  parts. 

Boiling, 
6  parts. 

Glycerin, 
10  parts. 

Tests  for  Identity. 


When  heated  to  100°  C. 
(212°  F.),  Boric  Acid  loses 
water,  metaboric  acid 
(HBOj)  is  formed  and 
slowly  volatilizes  at  that 
temperature.  Heated  to 
160°  C.  (320°  F.),  it  fuses 
to  a  glassy  mass  of  tetra- 
boric  (or  pyroboric)  acid 
(n2B407) ;  at  a  higher  tem- 
perature, the  fused  mass 
swells  up,  loses  all  of  its 
water,  and  becomes  boron 
trioxide  (B2O3),  which  fuses 
into  a  transparent,  non- 
volatile mass.  The  alco- 
holic or  glycerin  solution 
burns  with  a  flame  tinged 
with  green  ;  from  a  boiling 
solution  the  acid  readily 
volatilizes. 


Tests  for  Impurities. 


Iron, 


Sulphate. 

Chloride. 

Lead,  Copper,  Iron,  etc. 

Calcium. 

Ammonia. 


Sodium  Salt. 
Magnesium. 


'  In  a  solution  of  1  Gm.  of  Boric 
Acid  in  a  mixture  of  1  C.c.  of 
hydrochloric  acid  and  49  C.c.  of 
water,  0.5  C.c.  of  potassium  fer- 
rocyanide  T.S.  should  not  at  once 
produce  a  blue  color. 

A  2-per-cent.  aqueous  solution  of 
the  Acid  should  not  be  precipi- 
tated by  barium  chloride  T.S. 

Silver  nitrate  T.S.  with  nitric  acid. 

Ammonium  sulphide  T.S. 

Ammonium  oxalate  T.S. 

No  odor  of  ammonia  should  be 
evolved  by  heating  the  acid  with 
potassium  or  sodium  hydrate  T.S. 

A  fragment  heated  on  a  clean  plat- 
inum wire  in  a  non-luminous 
flame  should  not  impart  a  per- 
sistent yellow  color. 

Sodium  phosphate  T.S.  and  ammo- 
nia water. 
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Uses. — Boric  acid  is  used  in  what  is  known  as  antiseptic  surgery, 
and  externally  in  the  form  of  an  ointment.  It  is  added  in  small  quan- 
tities to  various  liquids,  to  prevent  fermentation.  It  is  well  adapted 
for  such  uses,  as  it  communicates  but  little  taste.  It  has  not  been 
proved  to  be  innocuous,  however,  and  therefore  should  be  sparingly 
used.  (See  Boroglycerinum,  Part  VI. ;  also  Glyceritum  Boroglycerini, 
p.  320.) 

Silicon.     Si;  28.3. 

Very  few  of  the  compounds  of  the  non-metallic  element  silicon  are 
used  medicinally.  Silicon,  like  carbon  and  boron,  is  obtained  in  three 
allotropic  states, — amorphous,  crystalline,  and  graphitoidal.  In  some 
of  its  combinations,  notably  in  glass,  earthen- ware,  china,  mortar,  and 
cements  of  various  kinds,  it  is  of  vast  importance  commercially.  Sili- 
con is  found  in  nature  combined  with  aluminum,  magnesium,  or  cal- 
cium, in  pumice-stone,  meerschaum,  asbestos,  talcum,  soapstone,  etc. ;  or 
as  an  anhydride  (silica),  in  sand,  flint,  agate,  quartz,  etc. 

Silica,  SiOg,  may  be  obtained  in  a  pure  condition  by  treating  official 
solution  of  sodium  silicate  with  hydrochloric  acid. 

NaaSiOj  -f  2HC1  =  SiOj  +  2NaCl  -f  H^O. 

Sodium  Hydrochloric  Silica.  Sodium  Water. 

Silicate.  Acid.  Chloride. 

Test  for  Silicates. 

Silicates  are  insoluble  in  most  reagents.  If  the  soluble  sodium 
and  potassium  silicates,  in  aqueous  solution,  be  neutralized  with  hydro- 
chloric acid,  and  ammonia  water  be  added  in  excess,  a  gelatinous  pre- 
cipitate of  silicic  hydrate  will  separate. 

LIQUOR   SODII    SILICATIS.    U.  S.     Solution  of  Sodium  Silicate. 

Preparation. — Sodium  silicate  (NagSiOg),  or  soluble  glass,  is  made 
by  fusing  one  part  of  fine  sand  and  two  parts  of  dried  sodium  carbonate, 
mixed  in  powder,  in  an  earthen-ware  crucible,  and  pouring  out  the 
fused  mass  on  a  stone  slab  to  cool.  This  is  pulverized,  and  treated 
with  boiling  water,  to  dissolve  the  soluble  part.  The  solution  is  fil- 
tered and  concentrated :  crystals  may  be  formed  upon  evaporation,  if 
desired. 

The  salt  is  used  commercially  entirely  in  solution.  This  usually 
contains  about  20  per  cent,  of  silica  and  10  per  cent,  of  soda. 


Liquor  Sodii  Silicatis.   U.  S. 


A  semi-transparent,  almost 
colorless,  or  yellowish,  or 
pale  greeni.sh-yellow,  viscid 
liquid.  Sp.  gr.  between 
l.:^()0  and  1.400  at  15°  C. 
(59°  F.). 


Odor,  Taste,  and 
Reaction. 


Odorless ;  sharp, 
saline,  and  al- 
kaline taste;  al- 
kaline reaction. 


Tests  fob  Identity. 


A  drop  of  the  Solution,  when  held  in  a  non- 
luminous  flame,  imparts  to  it  an  intensely 
yellow  color.  If  a  portion  of  the  Solution, 
largely  diluted  with  water,  be  supersatu- 
rated with  nitric  acid,  a  gelatinous  or 
pulverulent,  white  precipitate  of  silicic 
hydrate  will  be  produced. 


Uses. — This  solution  is  used  in  surgery  in  preparing  mechanical 
dressings. 
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QUESTIONS  ON  CHAPTER  XXXVI. 

CARBON,    BORON,    AND    SILICON, 

Carbon — Give  symbol  and  atomic  weight. 

In  what  forms  is  carbon  found  in  nature? 

What  compounds  with  oxygen  are  known  ?     Give  their  formulas. 

What  are  the  physical  properties  of  carbon  dioxide  ? 

What  is  carbonic  acid ?     Is  it  a  strong  acid? 

What  is  carbon  monoxide  ? 

What  is  cyanogen  ? 

What  are  the  tests  for  carbonates  ? 

How  is  animal  charcoal  made? 

What  is  the  composition  of  bone? 

What  are  the  products  when  bones  are  subjected  to  destructive  distillation? 

Describe  official  animal  charcoal. 

For  what  purpose  is  it  used  ? 

How  is  "  purified  animal  charcoal"  made? 

What  is  the  object  of  purifying  animal  charcoal? 

How  is  charcoal  prepared  ? 

What  is  its  medicinal  use?    What  is  the  dose? 

Boron — Give  symbol  and  atomic  weight. 

In  what  forms  does  boron  exist? 

What  combination  of  it  is  formed  with  oxygen  and  hydrogen  ? 

What  are  the  tests  for  borates  and  boric  acid? 

What  is  boric  acid  ?     What  is  its  synonyme  ?     Give  symbol  and  atomic  weight. 

How  is  it  prepared  ?     Where  does  it  come  from  ? 

What  chemical  reaction  takes  place  when  borax  is  decomposed  by  hydrochloric 
acid? 

How  may  the  following  impurities  be  detected? — viz.:  sulphate;  chloride;  lead, 
copper,  iron,  etc. ;  calcium  ;  sodium  salt. 

What  are  the  uses  of  boric  acid  ? 

Silicon — Give  symbol  and  atomic  weight. 

In  what  forms  is  silicon  obtained? 

In  what  combinations  is  it  important,  commercially? 

How  is  it  found  in  nature? 

What  is  silica,  and  how  may  it  be  obtained  pure  ? 

Give  the  chemical  reaction  when  official  solution  of  sodium  silicate  is  treated  with 
hydrochloric  acid. 

What  are  the  tests  for  silicates  ? 

How  is  solution  of  sodium  silicate  prepared  ? 

What  is  the  usual  strength  of  the  solution  ? 

For  what  is  it  used  ? 


OHAPTEE  XXXYII 

THE    ALKALIES    AND    THEIR    COMPOUNDS. 
Potassium,  Sodium,  Lithium,  and  Ammonium. 

K;  39.03.     Na ;  23.     Li;  7.01.     NH*;  18.01. 

The  alkalies  are  bodies  having  strongly-marked  physical  and  chem- 
ical properties :  1.  They  combine  with  acids  to  form  salts.  2.  They 
restore  the  color  of  reddened  litmus  paper,  and  change  the  colors  of  vege- 
table blues  to  green,  and  of  vegetable  yellows  to  brown.  3.  Their  taste 
is  never  sour,  but  it  is  characteristic,  and  caustic  if  the  alkali  is  in  con- 
centrated solution.  The  salts  formed  by  their  combinations  with  acids 
possess  acid,  alkaline,  or  neutral  reactions  according  to  the  relative 
strength  and  proportion  of  the  component  parts. 

The  metals  known  as  alkali-metals  which  form  compounds  of  phar- 
maceutical interest  are  potassium,  sodium,  and  lithium.  They  are  all 
univalent,  and  of  a  white  color  resembling  that  of  silver,  and  are  so 
prone  to  oxidation  that  they  must  be  kept  constantly  immersed  in 
some  carbo-hydrogen  or  body  free  from  oxygen,  like  naphtha  or  petro- 
leum. They  are  so  soft  that  they  can  be  easily  cut  with  a  penknife. 
They  float  upon  water,  and  inflame  spontaneously  and  immediately 
when  brought  in  contact  with  it. 

The  alkali-metals  are  often  called  light  metals,  on  account  of  their 
low  specific  gravity  when  compared  with  the  others. 

Their  carbonates  are  all  soluble  in  water,  and  each  metal  forms  but 
one  chloride. 

Their  oxides  are  strongly  basic,  restoring  the  color  of  reddened  litmus 
quickly.  The  oxides  are  also  very  soluble  in  water,  forming  caustic 
and  powerfully  alkaline  hydrates,  which  cannot  be  decomposed  by 
heat. 

Their  sulphates,  phosphates,  nitrates,  sulphides,  chlorides,  bromides, 
iodides,  and  nearly  all  their  salts,  are  soluble  in  water,  are  almost 
without  exception  colorless,  or  of  an  opaque  white  color,  and  many 
of  them,  if  heated  to  redness,  fuse  without  decomposition. 

The  processes  for  obtaining  the  metals  are  very  similar,  and  consist 
in  exposing  their  carbonates,  intimately  mixed  with  finely-powdered 
charcoal,  in  suitable  iron  vessels,  to  an  intense  heat :  carbon  monoxide 
is  liberated,  and  the  vapors  of  the  metals  are  condensed  in  flattened 
receivers. 

Ammonium  is  a  compound  radical,  NH4,  but  has  so  many  analogies 
with  the  alkali-metals  that  it  is  classed  with  them. 
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CHAPTER  XXXYIIL 

THE   POTASSIUM    SALTS. 

The  salts  of  potassium  are  among  the  most  important  of  any  that  are 
used  in  medicine.  They  are  generally  very  soluble,  and,  with  a  few 
exceptions,  are  colorless  or  of  an  opaque  white  color.  The  sole  source 
of  the  potassium  salts  was  formerly  wood-ashes,  but  at  present  cheaper 
sources  have  been  discovered.  The  wood-ashes  were  lixiviated,  the 
liquid  containing  the  soluble  salts  evaporated  to  dryness,  and  the  residue 
allowed  to  cool.     This  constituted  the  crude  potash  of  commerce. 

Potash  is  now  made  from  the  ashes  from  beet-sugar  residues,  from 
suint,  the  residue  obtained  by  evaporating  the  water  used  to  scour  the 
fleeces  of  sheep,  and  from  an  impure  potassium  chloride  obtained  from 
the  Stassfurt  mines  in  Germany,  which  is  now  the  principal  source  of 
the  potassium  compounds. 

The  salts  are  converted  into  potassium  sulphate,  and  this  into  car- 
bonate by  heating  with  coal  and  limestone.  For  the  purpose  of  con- 
verting the  sulphate  into  the  carbonate,  it  is  heated  in  a  reverberatory 
furnace  with  the  proper  quantity  of  coal  and  limestone,  with  the  coal  in 
order  to  form  potassium  sulphide,  and  with  the  limestone  to  convert  the 
sulphide  into  carbonate,  the  sulphur  uniting  with  the  calcium  to  form 
calcium  sulphide.  The  mass,  after  cooling,  is  lixiviated  with  water, 
and  this  solution  of  impure  potassium  carbonate  is  filtered  to  separate 
the  insoluble  calcium  sulphide,  and  subsequently  treated  with  milk  of 
lime,  by  which  insoluble  calcium  carbonate  is  precipitated,  and  potassium 
hydrate  in  solution  remains.     The  liquid  is  then  evaporated  to  dryness. 

Tests  for  Potassium  Salts. 

Potassium  may  be  recognized  in  its  combinations  by  the  following 
tests : 

1.  The  addition  of  platinic  chloride  with  a  little  alcohol  and  a  few 
drops  of  hydrochloric  acid  produces  a  yellow  crystalline  precipitate, 
PtCl42KCl  (double  platinum  and  potassium  chloride. 

2.  With  an  excess  of  a  concentrated  solution  of  tartaric  acid,  a  white 
crystalline  precipitate  is  slowly  formed  when  a  strong  solution  of  a 
potassium  salt  is  added  with  stirring.  This  is  the  well-known  acid 
potassium  tartrate  (cream  of  tartar). 

3.  A  colorless  flame  is  tinted  violet  by  pure  potassium  salts. 

4.  Potassium  salts  are  soluble  in  water,  and  not  volatile  at  a  red 
heat. 
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Official  Potassium  Salts  and  Preparations. 


Officinal  Name. 
With  Inorganic  Radicals. 
Potassa 


Potassa  cum  Calce  . 
Liquor  Potassae  .  . 
Potassa  Sulphurata 
Potassii  Bicarbonas 
Potassii  Bichromas 
Potassii  Bromidum 
Potassii  Carbonas  . 
Potassii  Chloras  .  . 
Potassii  Cyanidum . 

Potassii  Ferrocyanidum 
Potassii  Hypophosphis 
Potassii  lodidum  .  . 
Potassii  Nitras  .  .  . 
Potassii  Permanganas 
Potassii  Sulphas  .  .  . 
Liquor  Potassii  Arsenitis 

Trochisci  Potassii  Chloratis 


Preparation. 

From  the  ashes  of  plants,  etc.,  by  lixiviating,  concen- 
trating the  solutions,  evaporating  to  dryness,  purify- 
ing by  treating  a  dilute  solution  with  lime,  evap- 
orating, fusing,  and  casting  into  moulds. 

By  mixing  equal  parts  of  well-dried  potassa  and  lime 
together. 

About  5  per  cent,  solution  of  potassium  hydrate  made 
by  dissolving  the  hydrate  in  water. 

By  melting  potassa  and  sulphur  together  in  a  crucible, 
pouring  the  liquid  on  a  slab,  and  cooling. 

By  passing  carbon  dioxide  into  a  solution  of  carbonate, 
evaporating  and  crystallizing. 

By  treating  potassium  chromate  with  sulphuric  acid, 
evaporating  and  crystallizing. 

By  treating  solution  of  potassa  with  bromine  and  char- 
coal. 

By  purifying  pearl-ash  by  dissolving  it  in  water,  filter- 
ing, evaporating,  and  granulating. 

By  reacting  on  potassium  chloride  with  calcium  hypo- 
chlorite. 

By  fusing  potassium  ferrocyanide  with  potassium  car- 
bonate, separating  the  insoluble  precipitate  of  me- 
tallic iron,  and  pouring  the  fused  mass  on  a  slab. 

By  heating  nitrogenized  substances  with  iron  and 
potassa. 

By  precipitating  calcium  hypophosphite  with  potassium 
carbonate. 

By  treating  solution  of  potassa  with  iodine,  evaporating 
to  dryness,  and  heating  with  charcoal. 

By  decomposition  of  sodiuna  nitrate  with  potassium 
chloride. 

By  heating  together  manganese  dioxide,  potassium 
chlorate,  and  potassa. 

By  purifying  the  residue  from  nitric  acid  manufacture, 
and  from  other  sources. 

By  boiling  potassium  bicarbonate  with  arsenous  acid, 
and  adding  a  small  quantity  of  compound  tincture 
of  lavender. 

Each  troche  contains  five  grains  of  potassium  chlorate, 
with  spirit  of  lemon,  sugar,  tragacanth,  and  sufficient 
water  to  form  a  mass. 


With  Organic  Radicals. 

Potassii  Acetas By  decomposing  potassium  bicarbonate  with  acetic  acid, 

and  evaporating  the  filtered  solution,  carefully  avoid- 
ing contact  with  iron. 

Potassii  Bitartras By  purifying  argols,  the  sediment  deposited  in  wine- 
casks  during  fermentation. 

Potassii  Citras By  decomposing  potassium  bicarbonate  with  citric  acid, 

evaporating  and  granulating. 

Potassii  Citras  Effervescens  .  By  powdering  citric  acid,  potassium  bicarbonate,  and 

sugar  together,  drying  the  paste  rapidly,  and  finally 
powdering. 

Potassii  et  Sodii  Tartras    .   .  By  treating  solution  of  potassium  bitartrate  with  sodium 

carbonate. 

Liquor  Potassii  Cltratis .    .    .  8  parts  of  potassium  bicarbonate  with  6  parts  of  citric 

acid  in  100  parts  of  water. 
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Unofficial  Potassium  Salts  and  Preparations. 


Names. 
Potassii  Antimonias,  KSbOs. 

Potassium  Antiinoniate. 
Potassii  Bisulphas,  KHSO4. 

Potassium  15isulpliate. 
Potassii  Bisulphis,  KIISO3. 

Potassium  Bisulphite. 
Potassii  Borotartras. 

Potassium  Borotartrate. 

Potassii  Chloridum,  KCI, 

Potassium  Chloride. 
Potassii  Chromas,  K2Cr04. 

Potassium  Chromate. 
Potassii  et  Ammonii  Tartras,  KNH4C4H4O6. 

Potassium  and  Ammonium  Tartrate. 

Potassii  et  Sodii  Borotartras. 

Potassium  and  Sodium  Borotartrate. 
Potassii  Ferricyanidum,  K6Fe2Cyi2. 

Potassium  Ferricyanide. 

Potassii  lodas,  KIO3. 
Potassium  lodate. 


Potassii  lodohydrargyras,  (2KI.H9Ti)3H20. 
Potassium  lodohydrargyrate  (Potassio- 
Mercuric  Iodide). 


Potassii  Nitris,  KNOj. 
Potassium  Nitrite. 


Potassii  Perchloras,  KCIO4. 
Potassium  Perchlorate. 


Potassii  Platinocyanidum,  2KCN.Pt(CN)2. 
3HaO. 

Potassium  Platinocyanide. 
Potassii  Pyrosulphis,  K2(SO)20. 

Potassium  Pyrosulphite. 

Potassii  Salicylas,  (KC7H50s)2.H20. 
Potassium  Salicylate. 

Potassii  Silicas,  K2Si03. 

Soluble  glass. 
Potassii  Sulphidum,  K2S. 

Potassium  Sulphide. 

Potassii  Sulphis. 

Potassium  Sulphite. 
Potassii  Sulphocarbonas,  K2CSJ. 

Potassium  Sulphocarbonate. 

Potassii  Sulphocyanas,  KSCN. 
Potassium  Sulphocyanate. 


Potassii  Tartras. 

Potassium  Tartrate. 
Mistura  Potassii  Citratis,  U.S.  P. 

Neutral  Mixture.  , 


1880. 


Preparation. 
Deflagrating  1  p.  metallic  antimony  with  4  p. 

potassium  nitrate,  and  lixiviating  with  water. 
Residue  remaining  in  retort  on  preparing  nitrio 

acid  from  potassium  nitrate  and  sulphuric  acid. 
Passing  an  excess  of  suljihurous  acid  gas  into  a 

concentrated  solution  of  potassium  carbonate. 
Dissolve  by  heat  4  p.  potassium  bitartrate,  and  I 

p.  boric  acid  in  10  p.  water,  and  evaporate  to 

dryness. 
Obtained  as  a  by-product  in  many  salts. 

Add  potassium  carbonate  to  a  hot  solution  of  bi- 
chromate until  effervescence  ceases. 

Diffuse  1  p.  potassium  bitartrate  in  3  p.  boiling 
water;  then  add  ammonium  carbonate  until 
effervescence  ceases ;  filter  and  crystallize. 

Dissolve  2  p.  sodium  borate  in  20  p.  distilled 
water,'and  digest  with  5  p.  potassium  bitartrate. 

Pass  chlorine  gas  into  a  cold  solution  of  potassium 
ferrocyanide  until  it  ceases  to  produce  a  blue 
precipitate  with  ferric  chloride. 

Pass  chlorine  gas  into  cold  water  containing  iodine 
in  suspension  until  wholly  dissolved  ;  then  add 
potassium  chlorate  and  warm.  Dose,  4  to  8 
grains  (0.3  to  0.5  Gm.). 

Dissolve  3  p.  mercuric  iodide  in  a  concentrated 
solution  of  potassium  iodide  containing  2  p.  of 
the  salt;  when  cool,  yellow  prisms  will  deposit 
from  the  mother-liquid.  Dose,  one-twelfth  of 
a  grain  (0.005  Gra.). 

Made  by  heating  the  nitrate  to  redness  and  sepa- 
rating undecomposed  nitrate  ;  by  dissolving  the 
fused  mass  in  water  the  nitrate  will  crystallize 
out ;  the  mother-liquor  is  treated  with  diluted 
acetic  acid  and  twice  its  volume  of  alcohol,  to 
separate  more  nitrate.  The  nitrite  may  be 
obtained  by  evaporating  the  solution  over  sul- 
phuric acid.     Dose,  3  grains  (0.194  Gm.). 

Heat  potassium  chlorate  until  it  melts ;  keep  at 
this  temperature  until  gas  ceases  to  be  evolved, 
and  a  portion  tested  with  strong  HCl  acquires 
only  a  faint  yellow  color.     Purify. 

Mix  concentrated  solutions  of  1  p.  exsiccated 
platinic  chloride  and  2  p.  potassium  cyanide; 
heat  until  the  precipitate  is  redissolved. 

Pass  sulphurous  acid  gas  into  a  warm,  saturated 
solution  of  potassium  carbonate;  on  cooling,  it 
deposits  crystals. 

Dissolve  7  p.  potassium  bicarbonate  in  water; 
then  add  gradually  10  p.  salicylic  acid,  and 
evaporate. 

Fuse  10  p.  potassium  carbonate,  15  p.  fine  sand, 
and  1  p.  charcoal. 

Pass  hydrogen  sulphide  gas  into  a  solution  of 
potassa  as  long  as  it  is  absorbed,  and  add  an 
equal  bulk  of  potassa  solution ;  evaporate. 

Pass  sulphurous  acid  gas  through  a  solution  of 
potassium  carbonate. 

Mix  a  solution  of  potassium  sulphide  with  carbon 
disulphide;  on  evaporation,  orange-yellow 
crystals  are  deposited. 

Melt  together  17  p.  potassium  carbonate,  32  p. 
sulphur,  and  46  p.  anhydrous  potassium  ferro- 
cyanide, and  heat  to  low  redness.  When  cool, 
treat  with  boiling  alcohol. 

By  treating  solution  of  potassium  bitartrate  with 
potassium  carbonate. 

By  neutralizing  100  parts  of  lemon  juice  with  10 
parts  of  potassium  bicarbonate. 
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POTASSA.   U.S.     Potassa. 

KOH;  55.99. 

[Potassium  Hydrate.     Potassium  Hydroxide.     Caustic  Potash.] 

Preparation. — Potassa,  called  commercially  caustic  potash,  is  made 
by  evaporating  a  solution  of  potassium  hydrate  rapidly  in  a  silver  or 
clean  iron  vessel  until  a  fluid  of  oily  consistence  remains,  a  drop  of  which, 
when  removed  on  a  warm  glass  rod,  solidifies  on  cooling.  The  hot 
caustic  potassa  is  poured  into  cylindrical  moulds,  and  while  the  sticks 
are  still  warm  tliey  are  bottled  quickly,  to  prevent  deliquescence. 

Pure  caustic  potassa  is  sometimes  prepared  in  the  form  of  powder  by 
stirring  the  fused  mass  rapidly  with  a  silver  spatula  until  a  granulated 
powder  is  formed.  This  must  be  placed  in  warm  dry  bottles  and  quickly 
sealed  hermetically. 

Potassa  by  Alcohol  and  Potassa  by  Barytes  are  terms  used  to  desig- 
nate pure  caustic  potassa  made  by  purifying  with  alcohol  and  barium 
hydroxide,  alcohol  dissolving  only  the  caustic  potassa,  whilst  the  sul- 
phate is  separated  by  treatment  with  baryta- water,  forming  the  insoluble 
barium  sulphate. 


Potassa.  U.  S. 


Dry,  white,  translucent  pencils, 
or  fused  masses,  hard  and 
brittle,  showing  a  crystalline 
fracture.  Great  caution  is 
necessary  in  tasting  and 
handling  it,  as  it  rapidly  de- 
stroys organic  tissues.  Ex- 
posed to  the  air,  it  rapidly 
absorbs  carbon  dioxide  and 
moisture,  and  deliquesces. 

When  heated  to  about  530°  C. 
(986°  F.),  Potassa  melts  to  a 
clear,  oily  liquid,  and  at  a 
bright  red  heat  it  is  volatil- 
ized unchanged.  When  in- 
troduced into  a  non-luminous 
flame,  it  imparts  to  it  a  violet 
color. 


Odor,  Taste, 
AND  Reaction. 


Odorless,  or  hav- 
ing a  faint  odor 
of  lye;  very  ac- 
rid and  caustic 
taste ;  strongly 
alkaline  reac- 
tion. 


Water. 


At  15°  C. 
(59°  F.), 
in  about 
0.5  part. 

Boiling, 

Very 

soluble. 


Alcohol. 


At  16°  C. 
(59°  F.), 
2  parts. 


Boiling, 

Very 
soluble. 


Other  Solvent. 


Slightly  solu- 
ble in  ether. 


Test  foe  Ipentity  and 
Quantitative  Test. 


Impcbities. 


Tests  for  Impurities. 


After  acidulation  with 
hydrochloric  acid  it 
yields  bright  yellow 
precipitates  with  pla- 
tinic  chloride  T.S. 
and  with  sodium  co- 
baltic  nitrite  T.S. 

A  concentrated  aqueous 
solution,  when 
dropped  into  solution 
of  tartaric  acid,  pro- 
duces a  white,  crys- 
talline precipitate, 
which  is  redissolved 
by  an  excess  of  solu- 
tion of  Potassa. 


Organic  Matter 


Arsenic,    Lead, 
etc. 

Iron, 
num,  etc. 

Calcium. 


Chloride  Limit. 


An  aqueous  solution  of  Potassa  should  be  colorless. 

If  1  Gm.  of  Potassa  be  dissolved  in  1 0  C.c.  of 
water,  and  slightly  supersaturated  with  acetic 
acid,  io  C.c.  of  the  solution  should  not  be  colored 
or  rendered  turbid  by  the  addition  of  an  equal 
volume  of  hydrogen  sulphide  T.S., 
Alumi-  f  Nor  by  the  subsequent  addition  of  ammonia  water 
in  slight  excess. 

The  remainder  of  the  acidulated  solution  should  not 
be  rendered  turbid  by  ammonium  oxalate  T.S. 

If  a  solution  of  1.6  Gm.  of  Potassa  in  10  C.c.  of 
water  be  slightly  supersaturated  with  nitric  acid, 
then  0.6  C.c.  of  decinormal  silver  nitrate  V.S. 
added,  and  the  precipitate,  if  any,  removed  by 
filtration,  the  clear  filtrate  should  remain  unaf- 
fected by  the  addition  of  more  silver  nitrate  V.S. 
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Test  for  Identity  and 
Quantitative  Test. 


Ihpukities. 


Tests  foe  Identity. 


To  neutralize  0.56  Gm. 
of  Potas.sii  should  re- 
quire not  less  than  9 
C.c.  of  normal  sul- 
phuric acid  (each  C.c. 
corresponding  to  10 
per  cent,  of  pure  po- 
tassium hydrate), 
phenolphtalein  being 
used  as  indicator. 


Silicate. 


Carbonate. 


Nitrate. 


More  than  1.5 
per  cent,  of 
Soda. 


If  to  a  solution  of  3.5  Gm.  of  Potassa  in  10  C.c.  of 
water,  strongly  supersaturated  with  hydrochloric 
acid,  0.1  C.c.  of  barium  chloride  T.S.  be  added, 
and  the  precipitate,  if  any,  removed  by  filtra- 
tion, the  clear  filtrate  should  remain  unaffected 
by  the  further  addition  of  barium  chloride  T.S. 

If  1  Gm.  of  Potassa  be  dissolved  in  2  C.c.  of  water, 
and  added  to  10  C.c.  of  alcohol,  not  more  than  a 
slight,  colorless  precipitate  should  occur  within 
ten  minutes. 

After  boiling  this  alcoholic  solution  with  5  C.c. 
of  calcium  hydrate  T.S.  and  filtering,  not  the 
slightest  effervescence  should  take  place  on  add- 
ing the  filtrate  to  an  excess  of  diluted  hydro- 
chloric acid. 
^  If  0.2  Gm.  of  Potassa  be  dissolved  in  2  C.c.  of 
water,  and  carefully  mixed  with  4  C.c.  of  pure 
sulphuric  acid  and  2  drops  of  indigo  T.S.,  the 
blue  color  should  not  be  discharged. 

To  test  for  soda,  dissolve  0.56  Gm.  of  Potassa  in  5 
C.c.  of  water,  add  a  few  drops  of  phenolphtalein 
T.S.,  and  then,  from  a  burette,  enough  tartario 
acid  T.S.  (.3  Gm.  in  20  C.c.)  to  accurately  neutral- 
ize the  solution.  Next  add  another  volume  of  the 
tartaric  acid  T.S.  equal  to  that  first  used,  and 
then  enough  absolute  alcohol  to  completely  pre- 
cipitate the  potassium  bitartrate  formed.  Sepa- 
rate the  precipitate  by  filtration,  and  wash  it 
with  a  little  alcohol.  The  filtrate  should  not 
require  more  than  0.2  C.c.  of  normal  potassium 
hydrate  V.S.  to  restore  the  red  color. 


Uses. — Potassa  is  used  as  a  caustic,  principally,  however,  in  veteri- 
nary practice  :  the  end  of  the  stick  may  be  wrapped  several  times  with 
tin-foil,  to  avoid  cauterizing  the  finger  of  the  operator.  When  this 
form  of  potassium  hydrate  is  used  for  making  official  solution  of  po- 
tassa, care  should  be  taken  to  allow  for  the  moisture  contained  in  it : 
commercial  caustic  potassa  rarely  contains  less  than  30  per  cent,  of 
water. 

POTASSA   CUM    CALCE.   U.  S.     Potassa  with  Lime. 

Metric.  Old  form. 

Potassa 500  Gm.  1  oz.  av. 

Lime 500  Gm.  1  oz.  av. 

To  make 1000  Gm.  2  oz.  av. 

Rub  them  together,  in  a  warm  iron  mortar,  so  as  to  form  a  powder, 
and  keep  it  in  a  well-stoppered  bottle. 

This  preparation  is  a  grayish-white  powder,  deliquescent,  having  a 
strongly  alkaline  reaction,  and  responding  to  the  tests  for  calcium  and 
potassa.  It  should  be  soluble  in  hydrochloric  acid  without  leaving 
more  than  a  small  residue.  It  should  not  effervesce  on  the  addition  of 
an  acid.  It  is  found  in  commerce  moulded  into  sticks,  which  are  often 
more  convenieut  than  the  powdered  form,  because  less  deliquescent. 

Uses. — Potassa  with  lime  is  used  medicinally  for  the  same  purposes 
as  caustic  potassa :  it  is  slower  in  its  operation  and  more  manageable 
than  the  latter. 
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LIQUOR   POTASSiE.   U.  S.     Solution  of  Potassa, 

[Solution  of  Potassium  Hydrate.] 

An  aqueous  solution  of  Potassium  Hydrate  [KOH  =  55.99],  containing  about  6 
per  cent,  of  the  hydrate. 

Metric.  Old  form. 

Potassium  Bicarbonate 85  Gm.  2  oz.  av.  410  gr. 

Lime 40  Gm.  1  oz.  av.  166  gr. 

Distilled  Water,  a  sufficient  quantity. 

Dissolve  the  Potassium  Bicarbonate  in  400  C.c.  [old  form  12|  fl.  oz.] 
of  Distilled  Water,  heat  the  solution  until  effervescence  ceases,  and  then 
increase  the  heat  to  the  boiling  point  of  the  liquid.  Slake  the  Lime 
with  about  20  C.c.  [old  form  5  fl.  dr.]  of  Distilled  Water,  then  mix  it 
well  with  400  C.c.  [old  form  12J  fl.  oz.]  of  Distilled  Water,  pour  the 
mixture  into  a  tared  flask,  and,  having  heated  it  to  boiling,  gradually 
add  to  it  the  solution  of  Potassium  Bicarbonate,  and  boil  during  ten 
minutes.  Then  add  enough  Distilled  Water  to  the  flask  to  make  the 
contents  weigh  1000  Gm.  [old  form  2  pints],  and  set  the  flask  aside, 
well  stoppered,  until  the  contents  are  cold.  Lastly,  strain  the  liquid 
through  linen,  set  it  aside  in  a  well-stoppered  bottle  until  it  has  become 
clear  by  subsidence,  and  separate  the  clear  solution  by  decantation,  or 
by  means  of  a  siphon. 

Solution  of  Potassa  may  also  be  prepared  in  the  following  manner  : 

Alternative  Process. 

Metric.  Old  form. 

Potassa 56  Gm.  1  oz.  av. 

Distilled  Water 944  Gm.  1  pint. 

To  make 1000  Gm.  about  1  pint. 

Dissolve  the  Potassa  in  the  Distilled  Water. 

The  Potassa  used  in  this  process  should  be  of  the  full  strength 
directed  by  the  Pharmacopoeia  (90  per  cent.).  Potassa  of  any  other 
strength,  however,  may  be  used,  if  a  proportionately  larger  or  smaller 
quantity  be  taken  ;  the  proper  amount  for  the  above  formula  being 
ascertained  by  dividing  5000  by  the  percentage  of  absolute  Potassa 
(potassium  hydrate)  contained  therein. 

Solution  of  potassa  should  be  kept  in  bottles  made  of  green  glass 
and  provided  with  glass  stoppers  coated  with  paraffin  or  petrolatum. 

The  potassium  hydrate  is  obtained  in  the  first  formula  by  decomposing 
potassium  bicarbonate  through  the  action  of  calcium  hydrate  and  heat. 
The  direction  to  heat  the  solution  of  potassium  bicarbonate  until  effer- 
vescence ceases  is  for  the  purpose  of  driving  off  as  much  of  the  car- 
bonic acid  as  possible  by  the  simplest  method :  the  remainder  is  disposed 
of  through  double  decomposition,  as  shown  by  the  equation 

K2CO3  +  Ca(HO)2  =  2KHO  +  CaCOj. 

Potassium  Calcium  Potassium  Calcium 

Carbonate.  Hydrate.  Hydrate.  Carbonate. 

Preference  is  given  to  the  bicarbonate  as  the  source  of  the  potassium, 
because  the  cheaper  carbonates  nearly  always  contain  silicates  and  other 
imijurities  in  sufficient  quantities  to  render  the  product  inferior. 
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The  proportion  of  water  is  not  a  matter  of  indifference.  The  quan- 
tity used  should  be  at  least  five  times  as  great  as  that  of  the  bicar- 
bonate, and  the  lime  must  greatly  exceed  the  amount  indicated  by 
theory.  The  sparing  solubility  of  the  lime  sufficiently  accounts  for 
this. 

It  is  advisable  to  strain  the  solution  as  rapidly  as  possible,  merely  to 
separate  the  bulk  of  the  lime,  and  set  it  aside  in  tightly-covered  jars 
until  all  sediment  has  deposited,  and  then  decant  the  clear  solution. 
This  plan  avoids  the  injurious  contact  of  the  air,  by  which  carbonic  acid 
is  absorbed. 

In  the  alternative  formula  ready-made  potassa  is  used  by  simply  dis- 
solving it  in  water,  the  only  advantages  being  those  of  greater  conve- 
nience and  the  saving  of  labor  and  time. 


liquor  Potaiise.   U.  S. 


A  clear,  colorless  liquid. 
Sp.  gr.  about  1.0i>6  at 
15°  C.  (59°  F.). 


Odob,  Taste,  and  Reaction. 


Odorless ;    very    acrid    and   caustic 
taste ;  strongly  alkaline  reaction. 


Miscible    in   all   proportions 
with  water  and  alcohol. 


Tests  foe  Identity  and  Quantitative  Test. 


It  should  conform  to  the  same  reactions  and  tests  as  an  aqueous  solution  of  Potassa.     (See 

Potassa.) 
To  neutralize  28  Gm.  of  Solution  of  Potassa  should  require  about  25  C.c.  of  normal  sulphuric 

acid  V.S.  (each  C.c.  of  the  volumetric  solution  indicating  0.2  per  cent,  of  absolute  potassium 

hydrate),  phenolphtalein  being  used  as  indicator. 

Uses. — Solution  of  potassa  is  a  valuable  antacid  when  given  in  doses 
of  twenty  minims  (1.2  C.c),  diluted  with  milk.  If  a  large  quantity 
should  be  swallowed  accidentally,  the  proper  antidotes  would  be  mild 
acid  liquids,  like  vinegar  or  lemon-juice,  accompanied  with  bland  oils. 


POTASSA   SULPHURATA.   U.  S.     Sulphurated  Potassa. 
[Liver  of  Sulphur.] 

Metric. 

Sublimed  Sulphur loo  Gm. 

Potassium  Carbonate,  dried 200  Gm. 


Old  form. 

1  oz.  av. 

2  oz.  av. 

3  oz.  av. 


Mix  the  powdered  and  dried  Potassium  Carbonate  thoroughly  with 
the  Sublimed  Sulphur,  and  gradually  heat  the  mixture,  in  a  covered 
crucible,  whi(;h  should  be  only  about  half  filled  with  it,  until  the  mass 
ceases  to  foam  and  is  in  a  state  of  perfect  fusion.  Then  pour  the  fused 
mass  on  a  cold  marble  slab,  and,  after  it  has  cooled,  break  it  into 
pieces,  and  keep  it  in  a  well-stoppered  bottle. 

This  preparation  is  not  a  definite  chemical  compound,  as  shown  by  its 
vague  official  name  and  the  absence  of  a  chemical  formula.  It  is  some- 
times called  liver  of  sulphur,  and  is  a  mixture  of  potassium  hyposulphite 
and  potassium  sulphide,  with  probably  some  potassium  pentasulphide 
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The  eflfervesceuce  is 


and  traces  of  undecomposed  potassium  carbonate, 
caused  by  the  escape  of  carbonic  acid  gas. 

3K2CO3  +  4S2  =  2K2S3  +  K2SA  +  3CO2. 

Potassium  Sulphur.        Potassium  Potassium  Carbon 

Carbonate.  Sulpliide.  Hyposulphite.  Dioxide. 

This  preparation  should  be  made  by  the  pharmacist  in  small  quanti- 
ties and  dispensed  in  a  fresh  condition,  as  it  is  impossible  to  prevent 
deterioration.  Potassium  sulphide,  which  is  its  principal  medicinal  con- 
stituent, is  converted,  through  oxidation,  into  inert  potassium  sulphate. 


Fotassa  Sulphurata.   V.  S. 

Odoe,  Taste,  and 

Solubility. 

Keaction. 

Water. 

Alcohol. 

Irregular  pieces  of  a  liver-brown  color 
when  freshly  prepared,  turning  grad- 
ually to  greenish-yellow  or  brownish- 
yellow.     The  aqueous  solution  has  an 
orange-yellow  color   and  exhales  the 
odor  of  hydrogen  sulphide.     The  lat- 
ter is  abundantly  evolved  on  the  ad- 
dition of  acetic  acid,  while  at  the  same 
time  sulphur  is  deposited. 

Faint,     disagree- 
able odor;   bit- 
ter,      alkaline, 
repulsive  taste; 
alkaline     reac- 
tion. 

2  parts,  with 
the        ex- 
ception of 
a       small 
residue. 

Partly  soluble  in 
alcohol,       leav- 
ing   undissolved 
the  accompany, 
ing  impurities. 

Test. 

Quantitative  Test, 

If  a  solution  of  the  salt  be  boiled  with  an  ex- 
cess of  hydrochloric  acid,  until  no  more 
hydrogen  sulphide  is  given  off,  the  cold 
filtrate,  after  being  neutralized  with  soda, 
yields  a  white  crystalline  precipitate  with 
a  saturated  solution  of  sodium  bitartrate. 

On  triturating  together  1  Gm.  of  Sulphurated 
Potassa  and  1  Gm.  of  crystallized  copper  sul- 
phate with  10  C.c.  of  water,  and  filtering,  the 
filtrate  should  remain   unaffected  by  hydro- 
gen sulphide  T.S.,  corresponding  to  at  least 
12.85  p.c.  of  sulphur  combined  with  potas- 
sium to  form  sulphide. 

The  addition  of  the  solution  of  sodium  bitartrate  identifies  the  potas- 
sium salt  by  forming  a  white,  crystalline  precipitate  of  potassium 
bitartrate.  The  quantitative  test  depends  for  its  action  upon  the  de- 
composition of  a  certain  amount  of  cupric  sulphate.  If  the  official 
percentage  of  potassium  sulphide  is  present,  the  quantity  of  copper  in 
the  cupric  sulphate  taken  will  be  entirely  converted  into  sulphide, 
so  that  no  discoloration  will  be  caused  by  the  addition  of  hydrogen 
sulphide. 

K2S3  -f-  CuSO^  =  K2SO4  4-  CuS  +  S2. 

Potassium  Cupric  Potassium  Cupric        Sulphur. 

Sulphide.  Sulphate.  Sulphate.  Sulphide. 

Uses. — Sulphurated  potassa  is  sometimes  given  internally,  in  five- 
grain  doses  (0.3  Gm.).    It  is  generally  used  externally,  in  skin  diseases. 


POTASSII   ACETAS.   U.S.     Potassium  Acetate. 
KCjHjOj;  97.89. 

Preparation. — This  salt  may  be  made  by  adding  crystals  of  potas- 
sium bicarbonate  to  ])ure  acetic  acid  until  effervescence  ceases,  and,' 
after  acidulating  slightly  with  a  few  drops  of  the  acid,  cautiously  evap- 
orating to  dryness  in  a  porcelain  capsule  by  means  of  a  sand-bath. 
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Great  care  is  necessary  to  avoid  contamination  with  iron,  and  it  is  not 
safe  to  use  an  enamelled  iron  dish. 


KHCO3  +  HC2H3O2 


Pulassium 
Bicarburmte. 


KC3H3O,  +  CO2  +  H,0. 

Potassium  Carbon  Water. 

Acetate.  Dioxide. 


The  manufacturer  nearly  always  uses  the  carbonate  in  making  potas- 
sium acetate,  instead  of  the  bicarbonate,  because  it  is  much  cheaper. 
The  product  from  the  carbonate  is  not  apt  to  be  pure,  however,  because 
of  the  silica,  sulphate,  chlorides,  etc.,  always  present  in  the  ordinary 
carbonate. 


Fotaasii  Acetas.   U.S. 

Odob,  Taste,  and 
Keaction. 

SOIUBILITY. 

Water. 

Alcohol. 

A  white  powder,  or  crystalline  masses  of  a  sat- 
iny lustre,  very  deliquescent  on  exposure  to 
the  air.     When  heated  to  292°  C.  (557.6°  F.), 
the  salt  fuses.     At  a  higher   temperature  it 
decomposes,    blackens,    and    evolves    vapors 
having  an  erapyreumatic  odor  (an  alliaceous 
odor  would  indicate  the  presence  of  arnenic), 
and  finally  leaves  a.  white   residue  of  potas- 
sium carbonate,  which  should  be  completely 
soluble  in  water. 

Odorless  ;  warming, 
saline  taste;  neu- 
tral or  faintly  al- 
kaline reaction. 

At    15°  C. 

(59°  F.), 
0.36  part. 

Boiling, 
Very 

soluble. 

At   15°  C. 

(59°  F.), 
1 .9  parts. 
Boiling, 

Very 
soluble. 

Tests  for  Identity  and 
Quantitative  Test. 


Tests  for  Impurities. 


On  the  addition  of  sodium  co- 
baltic  nitrite  T.S.,  a  copi- 
ous yellow  precipitate  is 
formed. 

The  addition  of  sodium  bitar- 
trate  T.S.  to  the  aqueous 
solution  causes  a  white 
crystalline  precipitate. 
When  the  salt  is  heated 
with  a  small  amount  of 
sulphuric  acid,  vapors  of 
acetic  acid  are  evolved. 
The  addition  of  a  little  fer- 
ric chloride  T.S.  to  a  solu- 
tion of  the  salt  produces  a 
deep  red  color,  and,  upon 
the  application  of  heat,  a 
pale  brown,  flocculent  pre- 
ci{)itate  of  basic  ferric  ace- 
tate separates. 

If  1  (Jm.  of  Potassium  Acetate 
be,  by  thoroujih  ignition, 
converted  into  carbonate, 
the  residue  should  require, 
for  complete  neutraliza- 
tion, not  less  than  10  C.c. 
of  normal  sulphuric  acid 
(corresponding  to  at  least 
98  per  cent,  of  ])ure  Potas- 
sium Acetate),  methyl- 
orange  being  used  as  indi- 
cator. 


Arsenic,       Lead, 
etc. 


Sulphate. 


Chloride. 


Iron. 

Iron,  Aluminum, 
etc. 

Carbonate. 

Readily  Carbon- 
izablo  Organic 
Impurities. 


Having  prepared  a  solution  of  2.5  Gm.  of 
the  salt  in  50  C.c.  of  water,  use  10  C.c. 
of  it  for  each  of  the  following  tests : 
r  After  a  portion  has  been  acidulated  with  a 
I        few  drops  of  hydrochloric  acid,  the  ad- 
■|        dition  of  an  equal  volume  of  hydrogen 
I        sulphide   T.S.   should   produce   no  pre- 
[       cif)itate. 
In  another  portion,  acidulated  with  hydro- 
chloric acid,  1   C.c.  of  barium   chloride 
T.S.  should  produce  no  visible  change, 
f  If  to  a  portion  of  the  solution,  acidulated 
with  nitric  acid,  0.1  C.c.  of  decinormal 
silver  nitrate  V.S.  be  added,  the  liquid 
should,  after  filtration,  show  no  further 
change  on  the  addition  of  more  silver 
nitrate  V.S. 
Addition  of  0.3  C.c.  of  potassium  ferrocy- 
anide  T.S.  should  effect  no  change  in  the 
solution  within  fifteen  minutes. 
No  coloration  or  precipitate  should  be  pro- 
duced by  adding   1   C.c.  of  ammonium 
sulphide  T.S. 
Fragments  of  the  salt,  sprinkled  upon  sul- 
phuric acid,  should  produce  no  efferves- 
cence. 

Nor  impart  any  color. 


Uses. — Potassium  acetate  is  a  reliable  diuretic  when  given  in  doses 
of  twenty  grains  to  one  drachm  (1.2  to  3.7  Gm.).  In  larger  doses  it 
acts  as  a  cathartic. 
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POTASSII   BICARBONAS. 
KHCO, 


U.  S.     Potassium  Bicarbonate. 
:  99.88. 


Preparation. — This  salt  is  made  by  passing  carbon  dioxide  through 
a  sohition  of  potassium  carbonate  until  it  is  fully  saturated,  then  filter- 
ing the  liquid,  and  evaporating  at  a  temperature  below  71°  C.  (160° 
F.)  to  prevent  decomposition.  The  crystals  formed  should  be  well 
washed  and  dried. 


K2C03  +  C02  +  H20  = 

=    2KHCO3 

Potassium             Carbon             Water. 

Potassium 

Carbonate.             Dioxide. 

Bicarbonate. 

The  cheapest  way  to  make  this  salt  is  to  suspend  a  dish  containing 
a  concentrated  solution  of  potassium  carbonate  within  the  fermenting 
tuns  of  a  brewery  :  the  carbon  dioxide  produced  during  fermentation  is 
thus  utilized.  The  crude  salt  obtained  on  evaporation  is  called  Salceratus. 
When  purified  by  crystallization,  it  constitutes  the  official  bicarbonate. 


Fotassli  Bicarbonas.    U.  S. 


Colorless,  transparent,  mono- 
clinic  prisms,  permanent  in 
dry  air.  The  dry  salt  begins 
to  lose  carbon  dioxide  at 
100°  C.  (212°  F.),  and  this 
loss  increases  at  a  higher 
temperature,  until,  at  a  red 
heat,  the  salt  has  lost  30.97 
per  cent,  of  its  original 
weight,  leaving  a  residue  of 
carbonate. 


Odor,  Taste,  and  Reaction. 


Odorless ;  saline  and 
slightly  alkaline  taste. 
The  pure  salt  when  dis- 
solved in  water  is  at 
first  neutral  to  litmus 
paper  and  to  phenol- 
phtalein  T.S.,  but  the 
solution  soon  becomes 
feebly  alkaline  by  par- 
tial conversion  of  the 
salt  into  carbonate. 


Solubility. 


Water. 


At  15°  C.  (59°  F.), 
;^.2  parts,  and  in  1 .9 
parts  at  51)°  C.  (122° 
F.).  At  a  higher 
temperature  the 
solution  rapidly 
loses  carbon  diox- 
ide, and,  after  being 
boiled,  contains  only 
potassium  carbon- 
ate. 

Decomposed  by  boil- 


Almost  in- 
soluble. 


Tests  for  Identity  and 
Quantitative  Test. 


Sodium  cobaltic  nitrite  T.S. 
produces  in  the  aqueous 
solution  a  copious  yellow 
precipitate.  Tartaric 
acid  T.S.,  added  to  the 
aqueous  solution  in  ex- 
cess, causes  a  white  crys- 
talline precipitate. 

To  neutralize  1  Gm.  of  Po- 
tassium Bicarbonate 
should  require  10  C.c.  of 
normal  sulphuric  acid 
(corresponding  to  100  per 
cent,  of  the  pure  salt), 
methyl-orange  being  used 
as  indicator. 


Tests  for  Impurities. 


Limit  of  Car- 
bonate. 


Metallic   Im- 
purities. 

Limit  of  Iron. 


Limit  of  Chlo- 
ride. 


A  solution  of  0.5  Gm.  of  Potassium  Bicarbonate 
in  10  C.c.  of  water  should  not  at  once  be 
colored  red  by  one  drop  of  phenolphtalein  T.S. 

Dissolve  2.5  Gm.  of  the  salt  in  .30  C.c.  of  diluted 
acetic  acid,  and,  having  made  up  the  volume 
to  60  C.c.  with  water,  use  10  C.c.  for  each  of 
the  following  tests : 

No  visible  change  should  occur  in  a  portion  of 
this  solution  upon  the  addition  of  an  equal 
volume  of  hydrogen  sulphide  T.S. 

The  addition  of  0.3  C.c.  of  potassium  ferrocy- 
anide  T.S.  to  another  portion  should  not  pro- 
duce a  blue  color  within  fifteen  minutes. 

After  adding  a  few  drops  of  nitric  acid  and  0.1 
C.c.  ofdecinormal  silver  nitrate  V.S.  to  another 
portion,  and  filtering,  the  further  addition  of 
silver  nitrate  V.S.  should  not  aifect  the  fil- 
trate. 


Uses. — Tliis  salt  is  largely  used  as  affording  the  purest  available 
source  of  the  potassium  salts.  The  large  quantity  of  carbonic  acid 
which  it  yields  on  decomposition  renders  it  useful  in  beverages  and 
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laxative  draughts,  such  as  solution  of  magnesium  citrate.  It  is  milder 
than  the  carbonate,  and  when  administered  internally  it  is  more  accept- 
able to  the  stomach.  The  dose  is  from  fifteen  to  thirty  grains  (0.9  to 
1.8  Gm.). 

POTASSII    BICHROMAS.   U.  S.     Potassium  Bichromate. 

K.CrjO,;  293.78. 

[Potassium  Dichromatk.] 

Preparation. — The  source  of  this  salt  is  chrome  iron  ore,  which  is 
found  in  several  localities,  notably  in  the  neighborhood  of  Baltimore, 
Md.  The  ore  is  first  roasted,  then  powdered,  mixed  with  potassium 
carbonate  and  chalk,  and  the  mixture  heated  strongly  with  access  of 
air.  The  iron  and  chromium  are  both  oxidized  to  ferric  oxide  and 
chromic  acid  ;  the  latter  attacks  the  potassium  carbonate,  and  causes  an 
evolution  of  carbon  dioxide  by  combining  with  the  potassium  and  form- 
ing neutral  potassium  chromate. 

The  solution  of  the  latter  is  treated  with  an  acid,  usually  sulphuric, 
but  nitric  acid  would  be  preferable  on  some  accounts,  potassium  nitrate 
being  more  readily  separated  from  potassium  bichromate  than  potassium 
sulphate.     Sulphuric  acid,  however,  is  chea|)er. 

2(FeOCrA)  +  4K,C03  +    70    =  4(K2CrO,)  -f-  FeA  +  400^; 

Chrome  Iron  Ore.  Potassium  Oxygen.  Potassium  Ferric  Carbon 

Carbonate.  Chromate.  Oxide.  Dioxide. 

then 
2(K2CrO,)  +  H2SO,  =  K^CrA  +  K^SO,  +    H.O. 

Potassium  Sulphuric  Potassium  Potassium  Water. 

Chromate.  Acid.  Bichromate.  Sulphate. 

This  salt  is  sometimes  called  potassium  dichromate,  and  is  considered 
to  be  a  compound  of  potassium  chromate  with  chromic  anhydride, 
K^CrO^CrOg. 


Potassii  Bichromas.     U.  S. 

Odor,  Taste,  and  Reaction. 

Solubility. 

Water. 

Alcohol. 

Large,    orange-red,    transparent,    four- 
sided  triclinic  prisms,   permanent   in 
the  air.     The  salt   fuses  below  a  red 
heat,  forming  a  dark    brown    liquid, 
without  loss  of  weight. 

Odorless ;  bitter,  metallic 
taste;  acid  reaction. 

At  15°  C. 

(59°  F.), 
10  parts. 

Boiling, 
1.5  parts. 

Insoluble. 

Tests  tob  Identity. 


At  a  white  heat  it  evolves  oxygen  and  leaves  a  residue  of  neutral  potassium  chromate  and 

green  chromic  oxide. 
On   mixing  4  C.c.  of  the  aqueous  solution  with   0.5  C.c.  of  alcohol,  and  then  with   1  C.c.  of 

sulphuric  acid,  the  liquid  will  assume  a  green  color  and  emit  the  odor  of  aldehyde. 
Sodium  cobaltic  nitrite  T.S.  produces  in  the  aqueous  solution  a  copious  yellow  precipitate. 


Uses, — This  salt  is  used  in  the  preparation  of  chromic  and  valerianic 
acids,  and  for  forming  an  official  test-liquid,  the  value  of  which  as  an 
indicxitor  depends  upon  its  yielding  its  oxygen  to  acid  liquids  (see  Test- 
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Liquids).  When  given  internally,  in  large  doses,  it  is  an  irritant  poison : 
the  proper  dose  is  one-fifth  of  a  grain  (0.013  Gm.)  :  soap,  magnesia,  or 
chalk  would  be  a  suitable  antidote. 


POTASSII    BITARTRAS.  U.S.     Potassium  Bitartrate. 

KHC^H.Oe)  187.67. 

[Cream  of  Tartar.] 

Preparation. — This  well-known  salt  is  made  by  purifying  ar^o/s,  or 
tartar,  a  substance  deposited  in  wine-casks  during  the  fermentation  of 
the  grape-juice.     (See  Acid  Saccharine  Fruits,  Part  IV.) 


Fotassii  Bitartras.  U.S. 

Odor,  Taste,  and 
Eeaction. 

Solubility. 

Water. 

Alcohol. 

Colorless  or  slightly  opaque,  rhombic  crystals, 
or  a  white,  somewhat  gritty  powder,  perma- 
nent in  the  air.     When  heated  on  platinum 
foil,  the  salt  chars  and  evolves  inflammable 
vapors  having  the  odor  of  burnt  sugar. 

Odorless ;    pleasant 
acidulous     taste ; 
acid  reaction. 

At  15°  C. 

(59°  F.), 
201  parts. 

Boiling, 
16.7  parts. 

Very 
slightly 
soluble. 

Tests  fob  Identity. 


Impubitxes. 


Tests  fob  Impcbities. 


The  odor  of  ammonia  should  not  be  evolved 
on  heating  the  salt  with  a  slight  excess  of 
potassium  or  sodium  hydrate  T.S. 

If  1.88  Gm.  of  Potassium  Bitartrate  be 
thoroughly  ignited  at  a  red  heat,  it  should 
require  for  complete  neutralization  not 
less  than  9.9  C.c.  of  normal  sulphuric  acid 
V.S.  (each  C.c.  corresponding  to  10  per 
cent,  of  the  purer  salt),  phenolphtalein 
being  used  as  indicator.  When  heated 
strongly,  with  free  access  of  air,  the  car- 
bon of  the  black  residue  is  oxidized,  and 
a  white  fused  mass  of  potassium  car- 
bonate remains,  which  has  an  alkaline 
reaction,  and  effervesces  strongly,  with 
acids. 

With  sodium  cobaltic  nitrite  T.S.  it  yields 
a  copious  yellow  precipitate. 

In  the  aqueous  solution  of  the  salt,  ren- 
dered neutral  by  potassium  or  sodium  hy- 
drate T.S.,  silver  nitrate  T.S.  produces  a 
white  precipitate  which,  on  boiling,  be- 
comes black  by  the  separation  of  metallic 
silver.  If,  before  applying  heat,  enough 
ammonia  water  be  added  to  dissolve  the 
white  precipitate,  upon  boiling  the  solu- 
tion a  mirror  will  be  deposited  on  the 
sides  of  the  test-tube. 


Chloride. 


Sulphate. 

Insoluble 
Matter. 

Copper,  Lead, 
Iron,  etc. 


Limit  of  Cal- 
cium Salt. 


If  1 .5  Gm.  of  the  salt  be  shaken 
with  30  C.c.  of  water  and 
the  mixture  filtered,  10  C.c. 
of  the  filtrate,  after  being 
acidulated  with  nitric  acid, 
should  not  be  rendered  tur- 
bid by  0.5  C.c.  of  silver  ni- 
trate T.S., 

Nor  by  0.5  C.c.  of  barium  chlo- 
ride T.S. 

A  solution  of  0.5  Gm.  of  the 
salt  in  3  C.c.  of  ammonia 
water  should  leave  no  insol- 
uble residue. 

Nor  be  affected  by  ammonium 
sulphide. 

If  1.2  Gm.  of  Potasssium  Bi- 
tartrate be  repeatedly  agi- 
tated, during  half  an  hour, 
with  a  mixture  of  5  C.c.  of 
acetic  acid  and  1  C.c.  of 
water,  and  the  mixture  be 
then  diluted  with  30  C.c.  of 
water,  and  filtered,  the  clear 
filtrate  should  not  be  ren- 
dered turbid,  within  one 
minute,  by  the  addition  of 
0.5  C.c.  of  ammonium  oxa- 
late T.S. 


Calcium  tartrate  is  always  present  in  grape  juice,  and  it  is  permitted 
by  the  official  test  in  potassium  bitartrate  if  not  in  greater  proportion 
than  1  per  cent. 

Ubos. — This  salt  is  the  source  of  tartaric  acid  and  some  of  the  tar- 
trates.    It  is  one  of  the  ingredients  in  compound  powder  of  jalap,  and 
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is  frequently  used  as  a  refrigerant  and  purgative  in  doses  of  one  to  four 
drachms  (3.8  to  15.5  Gm.) 

POTASSII   BROMIDUM.   U.  S.     Potassium  Bromide. 
KBr;  118.79. 

Preparation. — Two  methods  are  used  in  making  this  salt.  In  the 
one  which  was  formerly  official,  ferrous  bromide,  made  by  acting  on 
iron  with  bromine,  is  treated  with  potassium  carbonate ;  ferrous  car- 
bonate precipitates,  and  potassium  bromine  remains  in  solution.  The 
latter  is  filtered  and  evaporated,  that  crystals  may  form. 

FeBr2  -(-  K2CO3  =  FeCOs  +  2KBr. 

Ferrous  Potassium  Ferrous  Potassium 

Bromide.  Carbonate.  Carbonate.  Bromide. 

In  the  other  method,  bromine  is  added  to  solution  of  potassa,  pro- 
ducing potassium  bromide  and  bromate.  The  solution  is  evaporated 
to  dryness,  mixed  with  charcoal,  and  heated  to  redness.  The  bromate 
is  deoxidized  and  converted  into  bromide,  carbon  monoxide  escaping. 


2KBr03  +  30,  =  2KBr  +  6CO. 


Potassium 
Bromate. 


^2 
Carbon, 


Potassium 
Bromide. 


Carbon 
Monoxide. 


Formerly  this  salt  was  imported.     It  is  now  made  in  the  United 
States  upon  a  large  scale,  and  is  exported. 


Potassii  Bromidum.  U.S. 


Colorless  or  white,  cubical  crys- 
tals, or  granules,  permanent 
in  air.  On  heating  the  salt 
upon  platinum  foil,  it  decrep- 
itates ;  near  700°  C.  (1290° 
F.)  it  fuses  without  decompo- 
sition, and  at  a  bright-red 
heat  it  volatilizes,  communi- 
cating a  violet  color  to  the 
flame. 


Odor,  Taste,  and 
Keaction. 


Odorless ;  pun- 
gent, saline 
taste ;  neutral 
or  slightly  al- 
kaline reac- 
tion. 


Water. 


At    15°    C. 

(59°  F.), 

1.6  parts. 

Boiling, 
1  part. 


Alcohol. 


At    15°    C. 

(59°  F.), 
200  parts. 

Boiling, 
16  parts. 


Other  Solvent. 


Soluble  in  4 
parts  of 
glycerin. 


Tests  for  Identity  and 
Quantitative  Test. 


The  addition  of  tar- 
taric acid  T.S.,  or  of 
sodium  bitartrato 
T.S.,  produces  in  it, 
after  some  time,  a 
white  crystalline 
precipitate. 

Sodium  cobaltic 
nitrite  T.S.  pro- 
duces in  it  at  once 
a  co[)ious  yellow 
precipitate. 


Impurities. 


Tests  tor  Impurities. 


Limit  of  Potas- 
sium Carbon- 
ate. 


Sodium. 


Bromate. 


If  1  (im.  of  the  salt  be  dissolved  in  10  C.c.  of  a 
mixture  of  100  C.c.  of  water  and  0.2  C.c.  of  nor- 
mal sulphuric  acid,  no  red  tint  should  be  im- 
parted to  the  solution  by  the  addition  of  a  few 
drops  of  phenolphtalcin  T.S. 

If  a  little  of  the  salt  be  held  in  a  non-luminous 
flame,  on  a  perfectly  clean  platinum  wire,  the 
flame  should  be  colored  violet  at  once,  without 
any  appearance  of  yellow. 

If  diluted  sulphuric  acid  be  dropped  upon  crushed 
crystals  of  the  salt,  they  should  not  at  once  as- 
sume a  yellow  color. 
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Tests  for  Identity  and 
qoantitativ*:  tests. 


Impurities. 


Tests  for  Impurities. 


If  to  10  C.c.  of  the 
aqueous  solution  of 
the  salt  a  few  drops 
of  chloroform  be 
added,  then  1  C.c. 
of  chlorine  water, 
and  the  mixture  be 
agitated,  the  lib- 
erated bromine  will 
dissolve  in  the 
chloroform,  impart- 
ing to  it  a  yellow 
or  brownish-yellow 
color  without  a 
violet  tint. 


Iodine. 


Iron,  Aluminum, 

etc. 

Arsenic,  Lead, 
Copper,  etc. 

Calcium. 
Barium. 
Sulphate. 

Iron. 

More  than  2  per 
cent,  of  Chlo- 
ride. 


f  If  10  C.c.  of  the  aqueous  solution  (1  in  20)  be 
j  mixed  with  a  little  starch  T.S.,  the  addition  of 
I  a  few  drops  of  chlorine  water  should  not  produce 
[       a  blue  color. 

(  Ten  C.c.  of  the  aqueous  solution  (1  in  12)  should 
i        not  be  rendered  turbid  by  the  addition  of  0.5  C.c. 
}        of  ammonia  water  and  of  0.5  C.c.  of  ammonium 
[       sulphide  T.S. 
Nor  should  10  C.c,  after  being  slightly  acidulated 
with  acetic  acid,  be  rendered  turbid  by  an  equal 
volume  of  hydrogen  sulphide  T.S., 
Nor  by  0.5  C.c.  of  ammonium  oxalate  T.  S., 
Nor  by  0.5  C.c.  of  potassium  sulphate  T.S., 
Nor  by  0.5  C.c.  of  barium  chloride  T.S., 
Nor  be  colored  blue  by  0.5  C.c.  of  potassium  ferro- 

cyanide  T.S. 
If  0.5  Gm.  of  the  well-dried  salt  be  dissolved  in  10 
C.c.  of  water,  and  2  drops  of  potassium  chromate 
T.S.  be  added,  it  should  not  require  more  than 
42.85  C.c.  of  decinormal  silver  nitrate  V.S.  to  pro- 
duce a  permanent  red  color  of  silver  chromate. 


The  official  test  to  indicate  the  presence  of  more  than  2  per  cent,  of 
chloride  depends  upon  the  formation  of  red  argentic  chromate,  which 
does  not  take  place  until  after  all  the  chlorine  has  entered  into  combi- 
nation with  the  silver. 

Uses. — Potassium  bromide  is  largely  used  as  a  nervine,  in  doses  of 
twenty  grains  (1.2  Gm.),  frequently  repeated. 

POTASSII   CARBONAS.   U.S.     Potassium  Carbonate. 
K2CO3;  137.91. 

Preparation. — This  salt,  known  commercially  as  Sal  Tartar,  is  made 
by  dissolving  pearlash,  or  impure  potassium  carbonate,  in  an  equal 
weight  of  cold  water,  allowing  the  mixture  to  stand  a  day  or  two,  filter- 
ing the  solution,  pouring  it  into  a  bright  iron  dish,  and  evaporating 
over  a  gentle  fire  until  it  thickens,  then  removing  it  from  the  fire  and 
stirring  constantly  with  an  iron  spatula,  so  as  to  form  a  granular  salt 
(see  page  249). 

A  purer  carbonate  is  produced  by  decomposing  potassium  bicarbonate 
by  heating  to  redness,  thus  driving  off  water  of  crystallization  and  a 
portion  of  the  carbon  dioxide. 


2KHCO3 

Potassium 
Bicarbunate. 


K,C03 

Potassium 
Carbonate. 


+  CO,  +  H,0. 

Carbon  Water. 

Dioxide. 


Odor,  Taste, 
AND  Kbaction. 

Solubility. 

Fotassii  Carbonas.  U.  S. 

Water. 

Alcohol. 

A  white,  granular  powder,  very  deliquescent.    When 
heated  to  130°  C.  (266°  F.),  the  salt  loses   all  its 
water.     At  a  bright  red  heat  it  melts,  and  at  a 
white  heat  it  volatilizes,  communicating  to  the 
flame  a  pure  violet  color.     The  aqueous  solution 
strongly  effervesces  on  the  addition  of  acids,  and 
with  an  excess  of  tartaric  acid  produces  a  white, 
crystalline  precipitate,  and  with  sodium  cobaltio 
nitrite  T.S.  a  copious  yellow  precipitate  is  formed 
at  once. 

Odorless ;  strong- 
ly alkaline 
taste;   alka- 
line reaction. 

At  15°  C. 

(59°  F.), 

1.1  parts. 

Boiling, 
0.65  part. 

Insoluble. 
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quantitativk 

Test. 


To  neutralize  0.69 
Gin.  of  Potas- 
sium Carbonate 
should  require 
not  less  than  9.5 
C.c.  of  normal 
sulphuric  acid 
(each  C.c.  co;-- 
responding  to 
10  per  cent,  of 
the  pure  salt), 
methyl  -  orange 
being  used  as 
indicator. 


Impurities. 


Tests  fub  Impurities. 


Sodium. 


Earthy    Impu- 
rities. 

Metallic       Im- 
purities. 

Hyposulphite. 


Nitrate. 

Sulphate. 
Iron. 

Chloride. 

Cyanide. 

Sulphide. 


When  a  small  portion  of  the  salt,  treated  with  a  drop  of 
hydrochloric  acid,  is  introduced  into  a  non-luminous 
flame  on  a  perfectly  clean  platinum  wire,  the  flame 
should  be  colored  violet  at  once,  without  any  appear- 
ance of  yellow. 

No  residue  should  be  left  on  dissolving  1  Gm.of  the  salt 
in  20  C.c.  of  water. 

No  precipitate  or  coloration  should  be  produced  in  the 
aqueous  solution  (1  in  20)  by  an  equal  volume  of 
hydrogen  sulphide  T.S. 

On  neutralizing  the  solution  with  hydrochloric  acid,  no 
odor  of  burning  sulphur,  nor  any  white  precipitate, 
should  appear. 

If  2  C.c.  of  the  aqueous  solution  (1  in  20)  be  carefully 
mixed  with  an  equal  volume  of  concentrated  sulphuric 
acid,  and,  after  cooling,  1  C.c.  of  ferrous  sulphate  T.S. 
be  poured  upon  it  so  as  to  form  a  separate  layer,  no 
brown  color  should  appear  at  the  line  of  contact. 

If  0.5  (jm.  of  Potassium  Carbonate  be  dissolved  in  5  C.c. 
of  diluted  hydrochloric  acid  and  5  C.c.  of  water,  the 
addition  of  1  C.c.  of  barium  chloride  T.S.  should  not 
produce  any  turbidity. 

A  solution  of  0.5  Gm.  of  the  salt  in  5  C.c.  of  diluted 
hydrochloric  acid  mixed  with  5  C.c.  of  water  should 
not  be  colored  blue  within  fifteen  minutes  by  0.3  C.c. 
of  potassium  ferrocyanide  T.S. 

If  0.5  Gm.  of  the  salt  be  dissolved  in  6  C.c.  of  diluted 
nitric  acid  and  4  C.c.  of  water,  then  0.1  C.c.  of  deci- 
normal  silver  nitrate  V.S.  be  added,  and  the  mixture 
filtered,  no  change  should  be  produced  in  the  filtrate 
by  the  further  addition  of  silver  nitrate  V.S. 

If  10  C.c.  of  the  aqueous  solution  (1  in  20)  be  mixed  with 
2  drops,  each,  of  ferrous  sulphate  T.S.  and  ferric  chlo- 
ride T.S.,  the  mixture  heated,  and  slightly  supersat- 
urated with  hydrochloric  acid,  no  blue  color  should 
appear. 

The  addition  of  a  few  drops  of  lead  acetate  T.S.  to  the 
aqueous  solution  should  produce  a  pure  white  precipi- 
tate. 


Uses. — Potassium  carbonate  is  an  antacid,  but  it  is  less  agreeable 
than  the  bicarbonate.  The  dose  is  fifteen  grains  (0.9  Gm.),  largely 
diluted.  In  large  doses  it  is  an  irritant  caustic,  the  proper  antidotes 
to  administer  being  diluted  vinegar,  lemon-juice,  or  weak  acids. 

POTASSII   CHLORAS.  U.S.     Potassium  Chlorate. 
KCIO3;  122.28. 

Preparation. — Chlorate  of  potash,  as  it  is  always  termed  commer- 
cially, was  formerly  made  by  passing  chlorine  gas  into  a  solution  of 
potassa.  This  is  a  very  wasteful  process,  as  only  one-fifth  of  the  potassa 
is  obtained  as  chlorate,  the  rest  passing  into  potassium  chloride.  It  is 
now  more  economically  prepared  l)y  boiling  together  solutions  of  potas- 
sium chloride  and  calcium  hypochlorite,  whereby  potassium  chlorate 
and  calcium  chloride  are  produced. 

When  a  solution  of  calcium  hypochlorite  is  boiled,  it  is  decomposed, 
and  calcium  chlorate  and  calcium  chloride  are  formed  : 

3Ca(OCl)2  =  2CaCl2  +  Ca(03Cl)2. 


CHloium 
Hypocliloiite. 


ralciiim 
Cbluride. 


Calcium 
Chlorate. 
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When  solution  of  calcium  chlorate  is  heated  in  contact  with  potas- 
sium chloride,  double  decomposition  takes  place,  as  shown  by  the  fol- 
lowing equation : 


Ca(03Cl)3 

Calcium 
Chlorate. 


-{-  2KC1  =  2KCIO3  +  CaCla. 

Potassium  Potassium  Calcium 

Chloride.  Chlorate.  Chloride. 


The  potassium  chlorate  is  easily  separated  from  the  calcium  chloride, 
because  it  is  much  less  soluble  than  the  latter. 


Potassii  Chloras.   17.5. 


Colorless,  lustrous,  monoclinic  prisms  or  plates,  or  a 
white  powder,  permanent  in  the  air.  At  234°  C. 
(453.2°  F.)  the  salt  fuses,  and  above  362°C.  (666.6° 
F.)  it  is  decomposed  into  oxygen  and  potassium 
perchlorate;  above  400°  C.  (762°  F.)  all  its  oxy- 
gen is  liberated,  and  a  white  residue  of  potassium 
chloride  remains,  amounting  to  60.8  per  cent,  of 
the  chlorate  employed.  This  residue  is  readily 
soluble  in  water,  and  the  solution  yields  a  white, 
curdy  precipitate  with  silver  nitrate  T.S. 


Odor,  Taste, 
AND  Reaction. 


Odorless ;  cool- 
ing  saline 
taste;  neutral 
reaction. 


Solubility. 


Water. 


At  15°  C. 

(59°  F.), 

16.7  parts. 

Boiling, 
1.7  parts. 


Insoluble 
in  absolute 

alcohol. 

Slightly- 
soluble  in 
mixtures 
of  alcohol 
and  water. 


Tests  for  Identity. 


lUPURITIES. 


Tests  for  Impurities. 


With  excess  of  tartaric  acid 
T.S.  the  solution  slowly 
yields  a  scant,  white,  crys- 
talline precipitate;  with 
sodium  cobaltic  nitrite 
T.S.,  or  with  platinic  chlo- 
ride T.S.,  a  copious  yellow 
precipitate  is  produced  at 
once. 

When  heated  with  hydrochlo- 
ric acid,  the  aqueous  solu- 
tion assumes  a  greenish- 
yellow  color,  and  evolves 
chlorine. 


Sodium. 


Sulphate. 

Calcium. 
Chloride. 

Metals. 


Nitrate  or 
Nitrite. 


When  introduced  into  a  non-luminous  flame  on  a 
clean  platinum  wire,  Potassium  Chlorate  com- 
municates to  the  flame  a  pure  violet  color, 
without  admixture  of  yellow. 

Separate  portions,  each  of  6  Co.,  of  the  aqueous 
solution  (1  in  20)  should  not  be  rendered  turbid 
by  0.5  C.c.  of  barium  chloride  T.S., 

Nor  by  0.5  C.c.  of  ammonium  oxalate  T.S., 

Nor  by  0.5  C.c.  of  silver  nitrate  T.S. 

Nor  should  an  equal  volume  of  hydrogen  sulphide 
T.S.  produce  either  a  precipitate  or  a  coloration. 

If  a  mixture  of  1  Gm.  of  the  salt  with  0.5  Gm., 
each,  of  iron  and  of  zinc,  in  coarse  powder  or 
filings,  be  heated  with  5  C.c.  of  potassium  hy- 
drate T.S.,  no  evolution  of  ammonia  should  be 
perceptible  either  by  moistened  red  litmus 
paper  or  by  odor. 


Potassium  chlorate  should  not  be  triturated  with  readily  oxidizahle  or 
combustible  substances,  if  explosions  are  to  be  avoided. 

Uses. — Potassium  chlorate  is  used  chemically  as  a  source  for  obtain- 
ing oxygen,  and  medicinally  is  largely  employed  in  diphtheria,  sore 
throat,  scarlet  fever,  etc.,  in  doses  of  ten  to  twenty  grains  (0.6  to 
1.2  Gm.). 

POTASSII    CITRAS.   U.  S.     Potassium  Citrate. 
KgCeHgO, -f  HgO  ;  323.59. 

Preparation. — This  salt  is  made  by  adding  potassium  bicarbonate 
to  a  solution  of  citric  acid  until  effervescence  ceases,  filtering  the  solu-. 
tion,  evaporating  to  dryness,  and  granulating  (see  page  249). 

3KHCO.,  +  HjQH.Oy  =  KjCeH.Oy  +  SHp  +  SCO^. 

Potassium  "  Citric  Acid.  Potassium  Water.  Carbon 

Bicarbonate.  Citrate.  Dioxide. 
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Manufacturers  generally  use  the  carbonate  as  the  source  of  the  potas- 
sium, as  it  is  much  cheaper  than  tlie  bicarbonate.  When  (larelessly 
made  from  the  carbonate,  silica  may  be  present,  which  is  to  be  sus- 
pected if  the  potassium  citrate  is  not  entirely  soluble  in  water. 


Potassii  Citras.  U.  S. 


Transparent,  prismatic  crystals,  or  a  white,  granular 
powder,  deliquescent  on  exposure  to  air.  When 
heated  above  100°  C.  (212°  F.),  the  salt  begins 
to  lose  water;  at  200°  C.  (392°  F.)  the  water  of 
crystallization  (5.55  per  cent.)  is  completely  lost; 
at  230°  C.  (446°  F.)  the  salt  begins  to  decom- 
pose, turns  brown,  and  at  a  higher  temperature 
carbonizes,  and  emits  inflammable  gases  which 
have  a  very  pungent,  acid  odor.  At  a  red  heat  a 
blackened  mass  of  potassium  carbonate  and  car- 
bon is  left,  which  has  an  alkaline  reaction,  and 
strongly  effervesces  with  acids. 


Odoe,  Taste, 
AND  Reaction. 


Odorless ;  slight- 
ly cooling,  sa- 
line taste;  neu- 
tral reaction. 


Solubility. 


Water. 


At  15°  C. 

(59°  F.), 
0.6  part. 

Boiling, 
Very  solu- 
ble. 


Alcohol. 


Very 
slightly 
soluble. 


Tests  for  Identity  and  Quantita- 
tive Test. 


Impurities. 


Tests  fob  Impurities. 


The  salt  yields  a  white,  crystalline 
precipitate  with  sodium  bitartrate 
T.S. 

On  mixing  10  C.c.of  the  aqueous  so- 
lution (1  in  20)  with  2.5  C.c.  of 
calcium  chloride  T.S.,  the  liquid 
remains  clear  until  it  is  boiled, 
when  a  white,  granular  precipitate 
is  produced. 

If  1.08  (1.079)  Gm.  of  Potassium 
Citrate  be  thoroughly  ignited  at 
a  red  heat,  it  should  require  for 
complete  neutralization  not  less 
than  10  C.c.  of  normal  sulphuric 
acid  (corresponding  to  100  per 
cent,  of  the  pure  salt),  methyl- 
orange  being  used  as  indicator. 


Carbonate. 


Sulphate      and 
Chloride. 


Tartrate, 


f  The  aqueous  solution  (1  in  20)  should 
J  not  be  colored  red  by  a  drop  of 
j  phenolphtalein  T.S.,  nor  eflervesce 
[  on  the  addition  of  an  acid, 
f  Separate  portions  of  this  solution 
I  acidulated  with  nitric  acid  should 
not  be  affected  by  barium  chloride 
T.S.,  nor  by  silver  nitrate  T.S. 
A  solution  of  1  Gm.  of  Potassium 
Citrate  in  I  C,c.  of  water  should 
not  deposit  any  precipitate  on  the 
addition  of  1  C.c.  of  acetic  acid. 


Uses. — Potassium  citrate  is  principally  employed  in  medicine  as  a 
diaphoretic,  in  doses  of  twenty  grains  (1.2  Gm.).  It  is  found  in  the 
official  solution  of  potassium  citrate. 

POTASSII    CITRAS    EFFERVESCENS.   U.S.     Effervescent  Potassium 

Citrate, 

Metric.  Old  form. 

Citric  Acid 63  Gm.  120  grains. 

Potassium  Bicarbonate 90  Gm.  180  grains. 

Sugar 47  Gm,  94  grains. 

Powder  the  ingredients  separately,  and  mix  them  thoroughly  in  a 
warm  mortar.  Dry  the  resulting,  uniform  pa.ste  rapidly  at  a  tempera- 
ture not  exceeding  120°  C.  (248°  F.),  and,  Avhen  it  is  perfectly  dry, 
reduce  it  to  a  powder  of  the  desired  degree  of  fineness.  Keep  the 
product  in  well-stoppered  bottles. 

Uses. — This  forms  an  agreeable  diaphoretic  given  in  cold  water  in 
doses  of  thirty  to  sixty  grains  (1,9  to  3.8  Gm.). 
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LIQUOR   POTASSII   CITRATIS.  U.  S.     Solution  of  Potassium  Citrate. 

[MiSTURA    POTASSII    CiTRATIS.] 

An  aqueous  liquid,  containing  in  solution  about  9  percent,  of  anhydrous  Potassium 
Citrate  [KgCgllgO,  ^305.63J,  together  with  small  amounts  of  citric  and  carbonic 
acids. 

Metric.  Old  form. 

Potassium  Bicarbonate ,    8  Gm.  480  grains. 

Citric  Acid 6  Gm.  360  grains. 

Water,  a  suflBcient  quantity. 

Dissolve  the  Potassium  Bicarbonate  and  the  Citric  Acid,  each,  in 
40  C.c.  [old  form  5J  fl.  oz.]  of  Water.  Filter  the  solutions  sepa- 
rately, and  wash  the  filters  with  enough  Water  to  obtain,  in  each  case, 
50  C.c.  [old  form  6 J  fl.  oz.].  Finally,  mix  the  two  solutions,  and, 
when  effervescence  has  nearly  ceased,  transfer  the  liquid  to  a  bottle. 

For  this  preparation  it  will  be  found  convenient  in  dispensing  prac- 
tice to  keep  the  separate  solutions  of  Citric  Acid  and  Potassium  Bicar- 
bonate on  hand  ready  to  be  mixed  when  the  solution  of  potassium 
citrate  is  needed.  The  solutions  keep  moderately  well.  It  is  officially 
described  as  a  clear,  colorless  liquid,  odorless,  having  a  mildly  saline 
taste  and  a  slightly  acid  reaction.  The  solution  contains  about  9  per 
cent,  of  potassium  citrate,  with  some  free  Citric  Acid  and  carbonic  acid 
gas.  It  responds  to  the  reactions  and  tests  of  potassium  citrate  (see 
Potassii  Citras). 

Neutral  Mixture  is  a  more  agreeable  preparation  than  this  solution. 
It  is  made  by  nearly  saturating  lemon-juice  with  Potassium  Bicarbon- 
ate. It  was  official  in  the  U.  S.  P.  1880  under  the  name  of  Mistura 
Potassii  Citratis. 

Uses. — Solution  of  potassium  citrate  is  refrigerant  and  diaphoretic, 
in  doses  of  1  fluidrachm  (3.7  C.c). 

POTASSII   CYANIDUM.   U.S.     Potassium  Cyanide. 
KCN;  65.01. 

Preparation. — A  process  for  making  this  salt  was  formerly  official. 
It  is  as  follows :  Take  of  Ferrocyanide  of  Potassium,  dried,  8  troy- 
ounces ;  Pure  Carbonate  of  Potassium,  dried,  3  troyounces.  Mix  the 
salts  intimately,  and  throw  the  mixture  into  a  deep  iron  crucible  pre- 
viously heated  to  redness.  Maintain  the  temperature  until  effervescence 
ceases,  and  the  fused  mass  concretes,  of  a  pure  white  color,  upon  a  warm 
glass  rod  dipped  into  it.  Then  pour  out  the  liquid  carefully  into  a 
shallow  dish  to  solidify,  ceasing  to  pour  before  the  salt  becomes  con- 
taminated with  the  precipitated  iron.  Break  up  the  mass  while  yet 
warm,  and  keep  the  pieces  in  a  well-stopped  bottle. 

The  reaction  between  the  potassium  ferrocyanide  and  the  potassium 
carbonate  results  in  the  production  of  potassium  cyanide,  potassium 
cyauate,  iron,  and  carbon  dioxide.  The  iron  is  precipitated  out  in  the 
form  af  a  fine  j)owder,  carbon  dioxide  escapes,  and  potassium  cyanide, 
with  a  small  proportion  of  cyanate,  is  produced. 


K:,Fe(CN)g  +  K2CO3  =  5KCN  +  KOCN  +  CO^ 

PotaBsiiim  Potassium  PotftRsinm  Potassium  Caibon 

Ferrocyanide.  Carbonate.  Cyanide.  Cyiiuate.  Dioxide. 


+  Fe. 

Iron. 
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Potassium  cyanide  is  found  in  commerce  of  several  qualities.  The 
cheapest  grade  is  used  for  mining  and  metallurgical  processes  and  in 
the  arts.  A  granulated  salt  is  used  medicinally.  It  is  sometimes  cast 
into  sticks,  and  in  this  form,  of  German  manufacture,  is  of  good  quality. 
Chemically  pure  crystallized  potassium  cyanide  is  also  in  the  market. 


Fotassii  Cyanidum,   U.  S. 

1 

Solubility. 

Water. 

Alcohol. 

White,     opaque,     amorphous 
pieces,    or  a    white,    granular 
powder,  deliquescent  in  damp 
air.     When  heated    to    a   low 
red  heat,  the  salt  fuses. 

Odorless  when  perfectly  dry,  but 
in  moist  air  exhaling  the  odor 
of    hydrocyanic    acid ;     taste 
sharp,  somewhat  alkaline,  but 
should     be     ascertained    with 
great  care,  as  the  salt  in  very 
poisonous ;    strongly    alkaline 
reaction,  emitting  odor  of  hy- 
drocyanic acid. 

At   15°  C. 

(59°  F.), 
2  parts. 

Boiling, 
1  part, 
with 
decomposi- 
tion. 

Sparingly 
soluble. 

Tests  fob  Identity. 

Impurities.            Tests  fob  Impurities. 

Its  aqueous  solution  yields  a  white,  crystalline  pre- 
cipitate on  the  addition  of  an  equal  volume  of 
sodium  bitartrate.     With  sodium  cobaltic  nitrite 
T.S.  a  copious  yellow  precipitate  is  produced. 

A  few  drops  of  the  solution  give  with  silver  nitrate 
T.S.  a  white  precipitate,  which  is  soluble  in  an 
excess  of  the  solution  of  potassium  cyanide,  also 
in  ammonia  water,  and  in    concentrated   nitric 
acid  (distinction  from  silver  chloride). 

If  5  C.c.  of  the  solution  be  shaken  with  a  few  drops 
of  ferrous  sulphate  T.S.,  and  a  slight  excess  of 
hydrochloric  acid  then  added,  a  blue  precipitate 
(Prussian  blue)  will  be  produced. 

A  solution  of  0.65  Gm.  of  Potassium  Cyanide  in  12 
C.c.  of  water  should    require  the  addition  of  at 
least  45  C.c.  of  decinormal  silver  nitrate  V.S.  be- 
fore the  precipitate,  which  at  first  rcdissolves  on 
agitation,  becomes  permanent  (each  C.c.  of  the 
volumetric  solution  indicating  2  per  cent,  of  the 
pure  salt). 

Limit  of  Car- 
bonate. 

F  err  0  cyan- 
ide. 

S  u  1  phocyan- 
ate. 

The  aqueous  solution 
(1  in  20)  should  not 
produce  more  than 
a  slight  effervescence 
on  the  addition  of 
diluted  hydrochloric 
acid. 

After  the  acid  has  been 
added  in  slight  ex- 
cess, a  drop  of  ferric 
chloride  T.S.  should 
not  produce  a  blue 
color, 

Nor  a  red  color. 

Uses. — The  action  of  this  salt  upon  animals  as  a  'poison  is  the  same 
as  that  of  hydrocyanic  acid.  The  dose  is  one-eighth  of  a  grain  (0.008 
Gm.).  It  is  more  stable  than  the  acid,  and  is  frequently  used  as  a 
substitute  for  it. 


POTASSII    ET  SODII  TARTRAS.   U.S.     Potassium  and  Sodium  Tartrate. 


KNaC^H^Og  -f  4HjO  =  281.51. 


[RocHELLE  Salt.] 


Preparation. — This  salt  is  made  by  adding  pota.ssium  bitartrate  to 
a  solution  of  sodium  carbonate  :  the  proportions  are  shown  by  the  former 
official  process,  which  is  as  follows : 

Take  of  Carbonate  of  Sodium,  12  troyounces  ;  Bitartrate  of  Potassium, 
in  fine  powder,  16  troyounces ;  Boiling  Water,  5  pinh.  Dissolve  the 
Carbonate  of  Sodium  in  the  AVater,  and  gradually  add  the  Bitartrate 
of  Potassium.  Filter  the  solution,  and  evaporate  until  a  pellicle  begins 
to  form ;  then  set  it  aside  to  crystallize.     Pour  off  the  mother- water, 
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and  dry  the  crystals  on  bibulous  paper.  Lastly,  evaporate  the  mother- 
water,  that  it  may  furnish  more  crystals. 

It  is  advantageous  to  filter  the  solution  after  one-half  of  its  volume 
has  been  evaporated  and  it  has  cooled  and  settled,  in  order  to  free  it 
from  the  calcium  tartrate  which  separates,  otherwise  the  crystals  will  be 
contaminated. 

The  following  equation  shows  the  reaction : 

2KHC4HP6  +  Na^COg  =  2KNaC4H,06  +  H^  +  CO^. 

Potassium  Sodium  Potassium  and  Water.  Carbon 

Bitartrate.  Carbonate.  Sodium  Tartrate.  Dioxide. 

The  chemical  constitution  of  the  tartrates  will  be  fully  explained 
under  Acidum  Tartaricum,  but  this  opportunity  will  be  embraced  to 
note  that  tartaric  acid  is  a  dibasic  acid  ;  in  its  acid  salts  the  hydrogen 
can  be  replaced  by  a  base,  which  in  this  case  is  sodium. 


Potassii  et  Sodii  Tartras.  U.S. 


Colorless,  transparent,  rhombic  prisms,  or  a 
white  powder,  slightly  efflorescent  in  dry  air. 
When  heated  to  74°  C.  (165.2°  F.),  the  salt 
fuses  to  a  colorless  liquid,  which,  at  a  higher 
temperature,  froths,  becomes  brown,  and 
gradually  carbonizes,  while  inflammable  va- 
pors are  emitted,  having  the  odor  of  burning 
sugar.  Finally  a  black  residue  is  left,  con- 
sisting of  alkaline  carbonate  mixed  with 
carbon. 


Odor,  Taste,  and 
Reaction. 


Odorless ;  cooling, 
saline  taste;  neu- 
tral reaction. 


SOLUBILITT. 


Water. 


At  15°  C. 
(59°  F.), 
1.4  parts. 

Boiling, 

Less  than 

1  part. 


Almost  in- 
soluble. 


I'ESTS  FOE  Identity  and  Quantitative  Test. 


A  10-per-cent.  aqueous  solution  of  the  salt 
yields  a  white,  crystalline  precipitate 
on  the  addition  of  an  equal  volume  of 
acetic  acid.  With  silver  nitrate  T.S. 
it  yields  a  white  precipitate,  which  be- 
comes black  on  boiling. 

With  sodium  cobaltic  nitrite  T.S.  the  so- 
lution yields  a  copious  yellow  precipi- 
tate. 

To  a  non-luminous  flame  it  communicates 
a  yellow  color  (sodium),  which,  when 
viewed  through  a  blue  glass,  appears 
violet-red  (potnssium). 

When  heated  with  potassium  hydrate  T.S., 
the  solution  should  not  give  ofi"  the  odor 
of  ammonia. 

If  1.41  Gm.  of  Potassium  and  Sodium 
Tartrate  be  completely  decomposed  by 
ignition,  the  alkaline  residue  should  re- 
quire for  complete  neutralization  not 
less  than  10  C.c.  of  normal  sulphuric 
acid  (corresponding  to  100  per  cent,  of 
the  pure  salt),  methyl-orange  being  used 
as  indicator. 


Impurities. 


Tests  for  Impurities. 


Calcium. 


Arsenic, 
Lead,  Cop- 
per, etc. 


Sulphate. 


Limit  of 
Chloride. 


("The  aqueous  solution  (1  in  20) 
I  should  not  be  rendered  turbid 
\  by  the  addition  of  a  small 
I  amount  of  ammonium  oxalate 
I     T.S., 

r  Nor  by  an  equal  volume  of  hydro- 
j  gen  sulphide  T.S.  either  before  or 
1  after  acidulation  with  diluted 
[      hydrochloric  acid. 

ilf  10  C.c.  of  the  solution  (1  in  20) 
be  mixed  with  1  C.c.  of  hydro- 
chloric acid,  the  addition  of  1 
C.c.  of  barium  chloride  T.S. 
should  produce  no  turbidity. 
If  0.36  Gm.  (if  the  salt  be  dissolved 
in  9  C.c.  of  water,  then  1  C.c.  of 
nitric  acid  and  0.2  C.c.  of  deci- 
normal  silver  nitrate  V.S.  be 
added,  and  the  mixture  filtered, 
the  filtrate  should  remain  clear 
upon  the  further  addition  of  sil- 
ver nitrate  V.S. 


Uses. — Rochelle  salt,  as  it  is  habitually  termed,  is  an  efficient  pur- 
gative in  the  dose  of  half  an  ounce  to  an  ounce  (15.5  to  31.1  Gm.). 
It  is  an  important  ingredient  in  the  well-known  Seidlitz  powders. 
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POTASSII    FERROCYANIDUM.   U.S.     Potassium  Ferrocyanide. 

K,Fe(CN)6  +  3HjO  ;  421.76. 

[Yellow  Prussiate  of  Potash.] 

Preparation. — When  refuse  animal  substances  which  contain  nitro- 
gen are  heated  in  an  iron  pot  witli  crude  pearlash,  impure  potassium 
cyanide  is  formed.  If  the  fused  mass  is  lixiviated  and  treated  with 
freshly-precipitated  ferrous  carbonate,  potassium  ferrocyanide  is  pro- 
duced, according  to  the  following  reaction  : 

6KCN  +  FeCOa  =  K,Fe(CN)6  -}-  K2CO3. 

Potassium  Ferrous  Potassium  Potassium 

Cyanide.  Carbonate.  Ferrocyanide.  Carbonate. 

This  salt  is  important,  because  it  is  the  source  of  all  the  cyanogen 
compounds  used  in  medicine. 


Odor,  Taste, 
AND  Reaction. 

Solubility. 

Water. 

Alcohol. 

Large,  soft,  transparent,  yellow,  four-sided  mono- 
clinic    tables,    slightly    efflorescent    in    dry    air. 
When  heated  to  60°  C.  (140°  F.),  the  salt  becomes 
white  from  loss  of  water,  and  when  100°  C.  (212° 
F.)  is  reached,  it  becomes  anhydrous. 

Odorless ;    mild, 
saline     taste; 
neutral    reac- 
tion. 

At  15°  C. 
^59°  F.), 
4  parts. 

Boiling, 
2  parts. 

Insoluble. 

Tests  foe  Ibentity. 

Impurities.                                  Tests  foe  Impurities. 

The      aqueous      solution 
yields  a  white,  crystal- 
line precipitate  on  the 
addition  of  sodium  bi- 
tartrate   T.S.,    a    dark 
blue    precipitate    with 
ferric   chloride  T.S.,  a 
reddish-brown  precipi- 
tate  with    copper   sul- 
phate T.S.,  and  a  white 
one  with    lead   acetate 
T.S.,  or  silver   nitrate 
T.S. 

Sodium    cobaltic    nitrite 
T.S.  produces  a  copious 
yellow  precipitate. 

Carbonate. 

Limit   of   Sul- 
phate. 

Limit  of  Chlo- 
ride. 

Absence  of  Fer- 
ricyanide. 

No  effervescence  should  be  caused  by  the  addi- 
tion of  diluted  sulphuric  acid  to  a  concentrated 
solution  of  the  salt. 

The  aqueous  solution  (1  in  20),  acidulated  with 
hydrochloric  acid,  should,  upon  the  addition 
of  barium  chloride  T.S.,  remain  clear,  or,  at 
most,  show  but  a  trifling  turbidity. 

If  a  mixture  of  0.5  Gm.  of  the  salt  with  1.5  Gm, 
of  pure  potassium  nitrate  and  0.5  Gm.  of  pure, 
anhydrous  sodium  carbonate  be  heated  to  red- 
ness in  a  porcelain  crucible,  the  residue  dis- 
solved in  water,  the  filtered  solution  supersatu- 
rated with  nitric  acid,  mi.xed  with  0.1  C.c.  of 
decinormal  silver  nitrate  V.S.,  and  again  fil- 
tered, no  turbidity  should  be  produced  in  the 
filtrate  by  the  further  addition  of  silver  nitrate 
V.S. 

The  precipitate  produced  in  the  aqueous  solution, 
acidulated  with  nitric  acid  by  silver  nitrate 
T.S.,  should  be  of  a  pure  white  color,  without 
a  tinge  of  red. 

Uses. — This  salt  is  rarely  employed  medicinally  :  it  is  not  poisonous 
if  pure.  Chemically,  it  is  important  as  furnishing  a  reliable  test  for 
ferric  salts. 

POTASSII    HYPOPHOSPHIS.   U.S.     Potassium  Hypophosphite. 
KH.,P02=  108.91. 
Preparation. — When  solutions  of  calcium  hypophosphite  and  potas- 
sium carbonate  are  mixed,  potassium  hypophospiiite  and  calcium  car- 
bonate are  produced  by  double  decomposition,  thus  : 

Ca2H2P02  +  K2CO3  =  2KH2PO2  +  CaCOj. 

Calcium  PottiBsium  Potassium  Culcium 

Hypophosphite.  Carbonate.  Hypophosphite.  Carbonate. 
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The  calcium  carbonate  is  removed  by  filtration,  and  the  clear  solu- 
tion is  evaporated  till  a  pellicle  forms,  after  which  it  is  constantly  stirred, 
with  continuance  of  the  heat,  until  the  salt  granulates.  The  heat  em- 
ployed in  the  evaporation  should  be  kept  considerably  below  100°  C. 
(212°  F.),  for  fear  of  explosion.  If  the  salt  is  required  quite  pure,  it 
should  be  dissolved  in  the  granulated  state,  in  official  alcohol,  and 
the  solution  evaporated  to  a  syrupy  consistence,  and  then  set  aside  to 
crystallize. 


Fotassii  Hypophosphis.   U.  S. 

Odor, 

Taste, 

Solubility. 

AND  Keaction. 

Water. 

Alcohol. 

Other  Sulvent. 

White,  opaque,  hexagonal  plates,  or 
crystalline  masses,  or  a  granular 
powder,  very  deliquescent.    When 
heated  in  a  dry  test-tube,  the  salt 
first     loses     moisture,    and     then 
evolves    spontaneously    inflamma- 
ble hydrogen  phosphide  gas,  which 
burns  with  a  bright  yellow  flame. 
On  triturating  or  heating  the  salt 
with  nitrates,  chlorates,  or  other 
oxidizing  agents,  it  detonates  vio- 
lently. 

Odorless; 
pungent,  sa- 
line    taste; 
neutral     re- 
action. 

At  15°  C. 

(59°  F.), 
0.6  part. 

Boiling, 
0.3  part. 

At  16°  C. 

(59°  F.), 
7.3  parts. 

Boiling, 
3.6  parts. 

Insoluble  in 
ether. 

Tests  foe  Identity  and  Quantitative  Test. 

Impurities.                   Tests  fob  Impckities. 

The   aqueous  solution    (1   in   20)   yields  a 
white,  crystalline  precipitate  with  sodium 
bitartrate  T.S.     With  silver  nitrate  T.S. 
it  yields  a  white  precipitate  which  rap- 
idly turns  brown   and  black,   separating 
metallic  silver.     Acidulated  with  hydro- 
chloric acid  and  added  to  excess  of  mer- 
curic  chloride   T.S.,   it  first   produces   a 
white  precipitate  of  mereurous  chloride, 
and,  on  further  addition,  causes  the  sepa- 
ration of  metallic  mercury. 

If  0.1  Gm.  of  dry  potassium  hypophosphite 
be  dissolved  in  10  C.c.  of  water,  then  mixed 
with   7.5   C.c.  of  sulphuric  acid   and  40 
C.c.  of  decinormal  potassium  permanga- 
nate V.S.,  and  the  mixture  be  boiled  for 
fifteen  minutes,  it  should  not  require  more 
than   2   C.c.    of  decinormal  oxalic    acid 
V.S.  to   discharge  the  red   color   (corre- 
sponding to  at  least  98.7  per  cent,  of  the 
pure  salt). 

Carbonate. 
Calcium. 

Chloride. 

Sulphate. 

Limit  of 
Phosphate.  ■ 

The  aqueous  solution  of  the  salt 
should  not  effervesce  on  the 
addition  of  an  acid. 

The  aqueous  solution  of  the  salt 
should  not  be  precipitated  or 
rendered  cloudy  by  ammo- 
nium oxalate  T.S. 

Separate  portions  of  5  C.c.  of  the 
aqueous  solution  (1  in  20), 
heated  with  1  C.c.  of  nitric 
acid,  should  remain  clear  up- 
on the  addition  of  silver  ni- 
trate T.S. 

Or  of  barium  chloride  T.S. 

On  mixing  the  aqueous  solution 
of  the  salt  with  a  magnesia 
mixture,  not  more  than  a 
slight  cloudiness  should  make 
its  appearance. 

Uses. — The  only  official  use  made  of  potassium  hypophosphite  is  to 
form  one  of  the  ingredients  of  the  largely-used  syrup  of  the  hypophos- 
phites.    It  may  be  given  internally  in  the  dose  of  fifteen  grains  (0.9  Gm.). 


POTASSII 


Potassium  Iodide. 


lODIDUM.   U.S. 
KI;  165.56. 

Preparation. — An  aqueous  solution  of  potassa  is  treated  with  iodine 
in  slight  excess.  The  result  is  the  formation  of  two  salts,  iodide  and 
iodate  of  potassium. 

6KOH  +  (12)3  =  5KI  +  KIO3  + 

Potassium 
Hydrate. 


+    (I,)3    =    5KI    +    ...V.3 

Iodine.         Potaseinm         Potassium 
Iodide.  ludate. 


3H2O. 
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By  evaporating  the  solution  to  dryness  the  mixed  salts  are  obtained  ; 
and  if  the  dry  mass  be  exposed  to  a  red  heat,  the  iodate  will  be  converted 
into  potassium  iodide,  thus  removing  this  impurity  from  the  iodide. 

The  mixed  salts,  towards  the  close  of  their  evaporation  to  dryness, 
should  be  mixed  with  powdered  charcoal,  which  facilitates  the  deoxida- 
tion  of  the  iodate.  This  being  accomplished  by  a  dull  red  heat,  the 
iodide  of  potassium  is  dissolved  out  of  the  mass,  and  the  solution  is  set 
aside  to  crystallize. 

Potassium  iodide  is  always  crystallized  from  an  alkaline  solution  if 
the  manufacturer  expects  to  avoid  loss  through  the  discoloration  of  the 
product  from  the  separation  of  free  iodine.  The  official  test  permits 
the  presence  of  a  small  excess  of  aliiali. 


Fotassii  lodidum.  U.S. 


Colorless,  transparent  or  translucent, 
cubical  crystals,  permanent  in  dry 
air,  but  slightly  deliquescent  in 
moist  air  (the  white,  opaque,  com- 
mercial variety  being  crystallized 
from  an  alkaline  solution,  and  less 
pure),  or  a  whiter  granular  powder. 
When  heated,  the  salt  decrepitates. 
At  a  low  red  heat  it  fuses,  and  at 
a  bright  red  heat  it  is  slowly  vola- 
tilized without  decomposition. 


Odob,  Taste, 
AND  Reaction. 


Peculiar,  faint, 
iodine  -  like 
odor;  pun- 
gent, saline, 
a  f  t  e  r  w  ards 
bitter  taste ; 
neutral  or 
scarcely  per- 
ceptible al- 
kaline reac- 
tion. 


SOLCBILITT. 


Water. 


At  15°  C. 

(59°  F.), 

0.75  part. 

Boiling, 
0.5  part. 


Alcohol.       Other  Solvent. 


At  15°  C. 
(59°  F.), 
18  parts. 

Boiling, 
6  parts. 


Soluble  in  2.5 
parts  of 
glycerin. 


Tests  for  Identity  and 
Quantitative  Test. 


Tests  foe  Impurities. 


The  salt  yields  a  white, 
crystalline  precipitate 
on  the  addition  of  so- 
dium bitartrate  T.S. 

If  to  5  C.c.  of  the  aque- 
ous solution  (1  in  20) 
of  the  salt  1  C.c.  of 
chlorine  water  be 
added,  iodine  will  be 
liberated,  and  impart 
to  the  solution  a  yel- 
low color.  On  agitat- 
iag  the  mixture  with 
a,  few  drops  of  chlo- 
roform, this  will  ac- 
quire a  violet  uolor. 

If  0.5  Gm.  cf  the  well- 
dried  salt  be  dissolved 
in  10  C.c.  of  water, 
and  2  drops  of  potas- 
sium chromato  T.S. 
be  added,  it  should 
require  not  more  than 
30.25  C.c.  nor  less 
than  .SO  C.c.  ofdeci- 
normal  silver  nitrate 
V.R.  to  produce  a  per- 
manent red  color  of 
silver  chromate  (cor- 
responding to  at  least 
99.5  per  cent,  of  the 
pure  salt). 


Less    Soluble 
Salts. 


Limit    of    Al- 
kali. 


Sodium. 


Iodate. 


Arsenic,  Lead, 
Copper,  etc. 

Sulphate. 

Nitrate    or 
Nitrite. 


Iron. 


Cyanide. 


No  residue  should  be  left  when  1  Gra.  of  the  salt  is 
dissolved  in  2  C.c.  of  diluted  alcohol  of  specilic 
gravity  0.928. 

If  1  Gm.  of  the  salt  be  dissolved  in  water  and  0.05 
C.c.  (one  drop)  of  decinormal  oxalic  acid  V.S.  be 
added,  no  color  should  be  produced  by  the  subse- 
quent addition  of  a  drop  of  phenolj)htalein  T.S., 
even  after  heating. 

When  a  fragment  of  the  salt  is  brought  into  anon- 
luminous  flame  on  a  clean  platinum  wire,  a  violet 
color  should  appear  at  once. 

If  to  a  solution  of  the  salt  ( 1  in  20)  in  distilled 
water,  from  which  all  gases  have  been  expelled 
by  boiling,  a  little  starch  T.S.  be  added,  and  then 
a  few  drops  of  pure  diluted  sulphuric  acid  T.S., 
no  blue  color  should  appear  at  once. 

The  aqueous -solution  (1  in  20)  should  not  be  colored 
or  precipitated  by  the  addition  of  an  equal  vol- 
ume of  hydrogen  sulphide  T.S.,  either  before  or 
after  acidulation  with  hydrochloric  acid. 

The  aqueous  solution  should  remain  clear  after  the 
addition  of  barium  chloride  T.  S. 

If  1  Gm.  of  the  salt  be  mixed  with  0.5  Gm.  each  of 
iron  and  of  zinc,  in  coarse  powder  or  filings,  and 
heated  in  a  test-tube  with  5  C.c.  of  sodium  hydrate 
T.S.,  no  ammoniacal  vapor  should  be  evolved. 

No  blue  color  should  be  communicated  to  5  C.c.  of 
the  aqueous  solution  (1  in  20)  by  0.1  C.c.  (2 
drops)  of  potassium  ferrocyanide  T.S. 

If  5  C.c.  of  the  aqueous  solution  be  gently  heated 
with  1  drop  of  ferrous  sulphate  T.S.  and  0.5  C.c. 
of  potassium  hydrate  T.S.,  no  blue  color  should 
appear  after  acidulating  the  mixture  with  hydro- 
chloric acid. 
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Uses. — This  is  the  most  valuable  medicinal  compound  of  iodine,  if 
the  extent  to  which  it  is  employed  is  a  criterion.  It  is  used  as  an  alter- 
ative in  five-grain  doses  (0.3  Gm.) ;  as  an  antisyphilitic,  four  drachms 
(15.5  Gm.),  largely  diluted,  may  be  given. 


POTASSII    NITRAS.    U.S.     Potassium  Nitrate. 
KNO3  =  100.92.  [Saltpetre.] 

Preparation. — Nitre,  or  Saltpetre,  is  sometimes  a  natural  product ; 
usually,  however,  it  is  produced  artificially  in  what  are  known  as  nitre- 
beds,  which  are  made  up  of  earth  and  wood-ashes,  with  animal  and 
vegetable  refuse  :  these  are  protected  from  rain  by  sheds.  In  time  the 
ammonia,  produced  by  the  decomposition  of  the  organic  matter  in  the 
mixture,  is  oxidized,  nitric  acid  is  formed,  which  unites  with  the  potassa 
in  the  wood-ashes,  and  potassium  nitrate  is  gradually  formed  :  this  is 
separated  by  lixiviation,  filtration,  evaporation,  and  crystallization.  It 
is  generally  imported  from  Europe  or  India  in  a  crude  state  and  refined 
in  this  country. 


Odor,  Taste, 
AND  Reaction. 

Solubility. 

Fotassii  Nitras,  U-a. 

Water. 

Alcohol. 

Colorless,  transparent,   si.x-sided,  rhombic  prisms,  or 
a  crystalline  powder,  permanent  in  the  air.     When 
heated  to  353°  C.  (667.4°  F.),  the  salt  melts;  at  a 
higher   temperature  it  is   decomposed,   giving  off 
oxygen  at  first,  and  then  some  of  its  nitrogen,  and 
leaving  a  residue  of  potassium  nitrate,  nitrite,  and 
oxide.     Thrown  upon  red-hot  coals,  the  salt  defla- 
grates. 

Odorless ;  cool- 
ing,   saline, 
and  pungent 
taste;    neu- 
tral   r  e  a  c- 
tion. 

At  15°  C. 

(69°  F.), 

3.8  parts. 

Boiling, 
0.4  part. 

Sparingly 
soluble. 

Tests  for  Identity  and  Quantita- 
tive Test. 

Impurities.                          Tests  for  Impurities. 

The    aqueous    solution    (1    in    20) 
yields  a  white,  crystalline  precip- 
itate on  the  addition  of  sodium 
bitartrate  T.S. ;  with  sodium  co- 
baltic  nitrite  T.S.  a  yellow  pre- 
cipitate. 

If  a  small  crystal  of  ferrous  sulphate 
be  dissolved  in  the  aqueous  solu- 
tion (1  in  20),  and  then  concen- 
trated sulphuric  acid  be  poured 
in  so  as  to  form  a  separate  layer, 
a  dark  brown  color  will   appear 
at  the  line  of  contact. 

If  a  drop  of  diphenylamine  T.S.  be 
mixed  with  the  aqueous  solution 
and  concentrated  sulphuric  acid 
be  poured  in.  as  in  the  preceding 
test,  a  deep  blue  color  will  appear 
at  the  line  of  contact. 

r  The  aqueous  solution  (1  in  20)  should  re- 

j                                    main  unaffected  by  the  addition  of  a 

few  drops  of  potassium  ferrocyanide 

[       T.S., 
Sulphate.                 Or  of  barium  chloride  T.S., 
Chloride.                  Or  of  silver  nitrate  T.S., 
p  ,  .          y.         f  Or  of  ammonium  carbonate  T.S.,  am- 
Calcium,  Z,mc,    1        m^jji^nj  oxalate  T.S.,  or  ammonium 
^^"^                    i       sulphide  T.S., 

f  Or  by  the  addition  of  an  equal  volume  of 

Arsenic,  Lead,  J        hydrogen  sulphide  T.S.,  either  before 

Copper,  etc.    1       or  after  acidulation  with  hydrochloric 

I       acid. 

f  If  to  6  C.c.  of  the  aqueous  solution  of  the 
J   ,.                      J       salt  1  C.c.  of  chlorine  water  and  a  few 
ioaine.                 i       ^^^^^  ^^^  starch  T.S.  be  added,  no  blue 
color  should  appear. 

(  No  yellow  color  should  appear  when  1 
Chlorate.              •        C.c.   of  pure  concentrated  sulphuric 

i.       acid  is  added  to  0.1  Gm.  of  the  dry  salt. 

Uses. — Potassium  nitrate  is  diuretic  and  diaphoretic  in  doses  of  ten 
to  twenty  grains  (0.6  to  1.2  Gm.).  In  concentrated  solution  it  is  anti- 
septic.    It  is  most  largely  used  in  making  gunpowder. 
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POTASSII    PERMANGANAS.   U.S.     Potassium  Permanganate. 
KjMnO^  =  157.67. 

Preparation. — This  salt  may  be  prepared  by  the  British  process, 
which  is  as  follows  : 

Take  of  Caustic  Potash  5  oz.  av. ;  Black  Oxide  of  Manganese,  in 
fine  powder,  4  oz.  av. ;  Chlorate  of  Potash  3f  oz.  av. ;  Diluted  Sul- 
phuric Acid  a  sufficiency ;  Distilled  Water  2J  pints  (Imp.  measure). 
Reduce  the  Chlorate  of  Potash  to  fine  powder,  and  mix  it  with  the 
Oxide  of  Manganese ;  put  the  mixture  into  a  porcelain  basin,  and  add 
to  it  the  Caustic  Potash,  previously  dissolved  in  4  fl.  oz.  of  the  Water. 
Evaporate  to  dryness  on  a  sand-bath,  stirring  diligently  to  prevent 
spurting.  Pulverize  the  mass,  put  it  into  a  covered  Hessian  or  Cor- 
nish crucible,  and  expose  it  to  a  dull  red  heat  for  an  hour,  or  till  it  has 
assumed  the  condition  of  a  semi-fused  mass.  Let  it  cool,  pulverize 
it,  and  boil  with  1|  pints  of  the  Water.  Let  the  insoluble  matter 
subside,  decant  the  fluid,  boil  again  with  J  pint  of  the  Water,  again 
decant,  neutralize  the  united  liquors  accurately  with  the  Diluted  Sul- 
phuric Acid,  and  evaporate  till  a  pellicle  forms.  Set  aside  to  cool  and 
crystallize.  Drain  the  crystalline  mass,  boil  it  in  6  fl.  oz.  of  the  Water 
and  strain  through  a  funnel,  the  throat  of  which  is  lightly  obstructed 
by  a  little  asbestos.  Let  the  fluid  cool  and  crystallize,  drain  the  crys- 
tals, and  dry  them  by  placing  them  under  a  bell-jar  over  a  vessel  con- 
taining sulphuric  acid. 

By  this  process  potassium  chlorate  yields  oxygen  to  manganese  diox- 
ide, converting  it  into  manganic  acid,  which  unites  with  the  potassa  to 
form  the  manganate,  potassium  chloride  being  formed  at  the  same  time. 

3Mn02  +  6KH0  +  KCIO3  =  SK^MnO^  +  KCl  +  SHp. 


Manganese 
Dioxide. 


Potassium 
Hydi-ate. 


Potassium 
Chlorate. 


Potiissium 
Manganate. 


Potassium 
Chloride. 


When  this  solution  is  boiled  with  water,  the  potassium  manganate  is 
converted  into  potassium  permanganate,  according  to  the  following 
reaction : 

3K2MnO,  +  3H2O  =  K2Mn208  +  MnOsH^  +  4KHO. 

Potassium  Water.  Potassitim  Manganese  Potassium 

Manganate.  Permnnganate.  Peroxide.  Hydrate. 

The  potassium  hydrate  liberated  Ijy  the  reaction  requires  neutraliza- 
tion with  an  acid  if  all  the  permanganate  is  to  be  obtained,  because  the 
latter,  in  the  presence  of  an  excess  of  potassa,  remains  in  the  condition 
of  manganate. 


Potassii  Permanganas.  V.  S. 

Odor,  Taste,  and 

Reaction. 

SOLCBILITT. 

Water. 

Alcohol. 

Slender,  monoclinic  prisms,  of  a  dark  purple 
color,  almost  opaque  by  transmitted  and 
of  a  blue  metallic  lustre  bj^  reflected  light. 
Permanent  in  the  air.     When  heated,  the 
salt  decrepitates,  and  at  240°  C.  (464°  F.) 
it  decomposes,  yielding  oxygen,  potassium 
manganate,  and  manganese  dioxide. 

Odorless ;  sweet,  af- 
terwards disagree- 
able,      astringent 
taste;   neutral  re- 
action. 

At15°C. 

(59°  F.), 
16  parts. 

Boiling, 
3  parts. 

Cold, 
Decomposed. 

Boiling, 
Decomposed. 
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Tests  roK  Identity  and  Quantita- 
tive Test. 


Impurities. 


Tests  fob  Impurities. 


The  aqueous  solution  of  the  salt  is  of 
a  deep  violet-red  color  when  con- 
centrated, and  of  a  rose  color  when 
much  diluted,  and  this  color  is  dis- 
charged by  hydrogen  sulphide,  fer- 
rous sulphate,  oxalic  acid,  alcohol, 
and  many  other  readily  oxidizable 
substances,  especially  if  the  solu- 
tion be  first  rendered  acid  by  sul- 
phuric acid. 

If  0.1  Gm.  of  the  salt  be  dissolved  in 
10  Cc.  of  boiling  distilled  water, 
and  1  C.c.  of  sulphuric  acid  be 
cautiously  added,  the  solution 
should  require  for  complete  decol- 
oration not  less  than  31.3  C.c.  of 
decinormal  oxalic  acid  V.S.  (corre- 
sponding to  at  least  98.7  per  cent, 
of  the  pure  salt). 


Limit  of 
Sulphate. 


Chloride. 


Nitrate  or 
Chlorate. 


If  0.5  Gm.  of  the  salt  be  boiled  with  10 
C.c.  of  ammonia  water  and  10  C.c.  of 
water  (or  with  20  C.c.  of  water  and  4 
C.c.  of  alcohol)  until  it  is  completely 
decomposed,  and  the  liquid  then  fil- 
tered, the  clear,  colorless  filtrate  will 
serve  for  the  following  tests : 

If  to  5  C.c.  of  the  filtrate,  acidulated  with 
nitric  acid,  barium  chloride  T.S.  be 
added,  not  more  than  very  slight  tur- 
bidity should  be  produced. 

If  to  another  portion  of  5  C.c,  acidulated 
with  nitric  acid,  silver  nitrate  T.S.  be 
added,  it  should  produce  no  precipitate 
or  cloudiness. 

If  to  another  portion  of  5  C.c.  of  the  fil- 
trate 1  drop  of  diphenylamine  T.S.  be 
added,  and  then  1  C.c.  of  pure  concen- 
trated sulphuric  acid  be  poured  in,  so 
as  to  form  a  layer  beneath,  no  blue 
color  should  appear  at  the  line  of  con- 
tact. 


Uses. — Potassium  permanganate  is  one  of  the  most  powerful  oxi- 
dizing agents  known,  and  it  is  for  tliis  reason  tiiat  the  cautionary  note 
is  properly  appended,  "  It  should  not  be  triturated  nor  combined  in 
solution  with  organic  or  readily  oxidizable  substances."  It  is  owing 
to  the  facility  with  which  it  parts  with  oxygen,  when  in  contact  with 
organic  matter,  that  it  is  useful  as  a  disinfectant :  hence  when  used  ex- 
ternally its  application  by  means  of  lint,  towels,  etc.,  should  be  avoided, 
because  its  energy  would  be  spent  upon  these  instead  of  upon  the  part 
of  the  body  intended  to  be  affected  by  it.  Chemically,  it  is  used  as 
a  volumetric  test  and  oxidizer,  for  which  it  is  admirably  adapted  on 
account  of  the  distinctness  of  its  color  reactions,  although  the  difficulty 
of  keeping  the  solution  from  partial  decomposition  through  the  action 
of  light  and  air  is  a  serious  annoyance  and  interferes  with  the  accuracy 
of  the  estimation. 


POTASSII   SULPHAS.  U.S.     Potassium  Sulphate. 

K2S0,=  173.83. 

Preparation. — Potassium  sulphate  is  obtained  as  a  by-product  in 
many  chemical  processes,  although  since  the  introduction  of  sodium 
nitrate  as  the  source  of  the  nitrates  it  is  not  produced  very  largely. 
It  is  also  obtained  from  kainite,  the  mineral  found  in  the  Stassfurt  salt- 
beds,  which  is  a  double  potassium  and  magnesium  sulphate.  If  it 
should  be  necessary  to  make  it  directly  at  any  time,  it  can  be  made  by 
decomposing  potassium  nitrate  with  sulphuric  acid. 


2KNO3  -h  PI2SO, 


Potassium 
Kiti-ate. 


Sulphuric 
Add. 


K2SO4    +    2HNO3. 

PotaaHium  Nitric 

Sulplmto.  Aciil. 
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Fotassii  Sulphas.   V.  S. 


Colorless,  hard,  transparent,  six-sided,  rhombic 
prisms  terminated  by  pyramids,  or  a  white  pow- 
der, permanent  in  the  air.  When  heated,  the 
crystals  decrepitate ;  at  a  bright  red  heat  they 
fuse,  and  at  a  white  heat  the  salt  suffers  partial 
decomposition. 


Odor,  Taste, 
AND  Reaction. 


Odorless ;  slight- 
ly bitter,  saline 
taste ;  neutral 
reaction. 


At  15°  C. 
(59°  F.), 
9.5  parts. 

Boiling, 
4  parts. 


Alcohol. 


Insoluble. 


Tests  for  Identity  and 
Quantitative  Test. 


Impurities. 


Tests  for  Impurities. 


The  aqueous  solution  of  the 
salt  yields  a  copious  yel- 
low precipitate  with  so- 
dium cobaltic  nitrite  T.S., 
and  a  white,  crystalline 
precipitate  with  excess  of 
tartaric  acid  T.S. 


Sodium. 


Arsenic,  Lead, 
Copper,  etc. 

Zinc,  Iron,  Alu- 
minum, etc. 

Calcium. 

Magnesium. 
Chloride. 
Iron. 
Copper. 


When  held  in  a  non-luminous  flame  on  a  clean 
platinum  wire,  the  salt  should  at  once  im- 
part to  the  flame  a  violet  color. 

The  aqueous  solution  (1  in  20)  should  remain 
unaffected  by  the  addition  of  an  equal  vol- 
ume of  hydrogen  sulphide  T.S.,  either  be- 
fore or  after  acidulation  with  hydrochloric 
acid, 

Or  by  the  addition  of  a  small  amount  of  am- 
monium sulphide  T.S. 

Other  portions  of  the  aqueous  solution  should 
not  be  rendered  turbid  by  the  addition  of 
ammonium  oxalate  T.S., 

Or  of  sodium  phosphate  T.S.  and  ammonia 
water, 

Or  of  silver  nitrate  T.S. 

The  addition  of  potassium  ferrocyanide  T.S. 
should  not  produce  a  blue  color, 

Or  a  red  color. 


Uses. — The  principal  use  for  potassium  sulphate  in  pharmacy  has 
been  to  act  as  a  diluent  in  powdering  ipecac  and  opium  in  the  so-called 
Dover's  powder.  It  is  well  adapted  for  this  purpose,  for,  on  account 
of  the  hardness  of  the  crystals,  the  ingredients  are  thoroughly  blended 
during  the  time  required  to  produce  a  fine  powder.  Sugar  of  milk  is 
employed  now  as  a  substitute  for  it,  although  many  still  continue  to 
use  potassium  sulphate. 


QUESTIONS  ON  CHAPTERS  XXXVII.  AND  XXXVIII. 


THE    ALKALIES   AND    THEIR    COMPOUNDS   AND    THE 
POTASSIUM    SALTS. 

What  are  alkalies,  and  what  are  their  properties? 

What  are  the  alkali-metals,  and  their  properties? 

How  many  chlorides  are  obtained  from  the  alkali-metals? 

Are  their  oxides  aoid  or  basic  ? 

Are  the  alkaline  hj-drates  decomposable  by  heat? 

What  is  the  process  for  obtaining  the  alkali-metals? 

What  is  ammonium,  and  why  is  it,  cla.-sed  with  the  metals? 

What  was  formerly  the  source  of  the  potassium  salts  ? 

Wliat  is  the  present. source,  and  how  are  they  obtained? 
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How  may  potassium  in  its  combinations  be  recognized  ? 

Potassa — Give  formula  in  symbols  and  molecular  weight. 

What  is  caustic  potash,  and  bow  is  it  made  ? 

What  is  meant  by  "  potassa  by  alcohol"  ? 

What  is  meant  by  "  potassa  by  barytes"  ? 

What  are  the  physical  properties  of  potassa  ? 

How  may  the  followin/a;  impurities  be  detected  ? — viz. :  Organtc  matter ;  chloride ; 
sulphate ;  carbonate ;  silica. 

For  what  is  potassa  used  ? 

How  much  water  does  commercial  caustic  potassa  usually  contain  ? 

What  is  potassa  with  lime,  and  how  is  it  prepared  ? 

What  is  its  medicinal  use  ? 

What  is  solution  of  potassa,  and  how  is  it  made  ? 

What  is  its  Latin  official  name  ? 

How  much  potassium  hydrate  does  it  contain  ? 

By  what  other  process  may  it  be  made? 

How  strong  should  the  potassa  be?  and  if  the  potassa  is  not  of  the  proper  strength, 
how  may  it  be  used  ? 

Explain  the  chemical  reaction  which  takes  place  between  the  lime  and  the  potasv 
slum  bicarbonate  in  making  this  solution. 

Why  is  potassium  bicarbonate  used  in  preference  to  the  carbonates  (which  are 
cheaper)  in  preparing  this  solution  ? 

Is  the  proportion  of  water  used  in  making  the  solution  of  the  bicarbonate  a  matter 
of  indifference  ?     How  much  should  be  used  ? 

Should  more  than  the  theoretical  quantity  of  lime  be  used  ?     Why  ? 

How  is  this  solution  injured  by  exposure  to  air? 

What  are  the  advantages  of  the  alternative  formula? 

How  may  this  solution  be  distinguished  from  solution  of  soda? 

How  may  the  following  impurities  be  detected  ? — viz. :  Carbonate ;  alkaline  earths  ; 
sulphate ;  chloride  ;  foreign  impurities. 

What  is  its  medicinal  use?     Give  the  dose. 

If  a  large  quantity  should  be  swallowed,  what  would  be  the  proper  antidotes? 

What  is  sulphurated  potassa,  and  how  is  it  made  ? 

Is  this  a  definite  chemical  compound  ? 

Explain  the  chemical  reaction  which  probably  takes  place  between  the  carbonate 
and  the  sulphur. 

What  is  the  common  or  popular  name  of  this  preparation  ? 

Does  it  deteriorate  by  keeping?     What  change  takes  place? 

■How  may  it  be  identified  as  a  potassium  salt  ? 

What  percentage  of  potassium  sulphide  should  be  present  ? 

How  may  it  be  shown  whether  it  contains  this  amount? 

Explain  the  reaction  which  takes  place  when  cupric  sulphate  and  potassium  sul- 
phide are  mixed  in  the  presence  of  water. 

What  is  its  medicinal  use?     Give  its  dose. 

Potassii  acetas — Give  formula  in  symbols  and  molecular  weight. 

How  may  this  salt  be  made  ? 

Explain  the  chemical  reaction  which  takes  place  between  potassium  bicarbonate  and 
acetic  acid. 

What  are  its  solubilities  ? 

How  may  it  be  identified? 

What  are  the  tests  for  the  following  impurities?— viz.  :  Chloride;  sulphate; 
silica ;  metals  ;  alkaline  earths  ;  carbonate  ;  organic  impurities. 

What  are  its  uses  in  medicine?     Give  its  dose. 

Potassii  bicarbonas — Give  formula  in  symbols  and  molecular  weight. 

How  is  it  made? 

What  is  salseratus,  and  how  is  it  prepared  ? 

What  are  the  physical  properties  of  potassium  bicarbonate? 

What  are  its  solubilities? 

How  much  of  its  weight  does  it  lose  at  a  red  heat  ? 

How  may  it  be  identified  ? 

How  may  the  following  impurities  be  detected  ?— viz. :  Sulphate  ;  chloride ; 
carbonate. 

What  are  the  uses  of  this  salt,  and  what  is  the  dose  ? 

Potassium  bichromate— Give  formula  in  symbol^  and  molecular  weight. 

What  is  the  source  of  this  salt,  and  where  is  it  found  ? 
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How  is  the  salt  prepared  ? 

Explain  the  chemical  reactions  which  take  place. 

"What  is  supposed  to  be  the  chemical  composition  of  this  salt? 

What  are  its  physical  properties  ? 

What  are  its  solubilities  ? 

How  may  it  be  identified  ? 

How  may  the  presence  of  a  sulphate  be  detected  ? 

For  what  is  this  salt  used  ? 

What  is  its  proper  dose  ?     What  is  the  effect  of  large  doses  ? 

In  case  of  poisoning  by  it,  what  would  be  proper  antidotes? 

Cream  of  tartar — Give  formula  in  symbols  and  molecular  weight. 

How  is  it  made  ? 

What  are  argols  ? 

Give  the  physical  properties  of  cream  of  tartar. 

What  are  its  solubilities  ? 

How  may  it  be  identified? 

How  may  the  following  impurities  be  detected  ? — viz.  :  Sulphate ;  chloride ;  metals ; 
more  than  6  per  cent,  of  calcium  tartrate. 

What  chemical  substance  besides  potassium  bitartrate  is  always  present  in  grape 
juice? 

How  much  of  this  impurity  is  permitted  by  the  official  test  7 

For  what  purposes  in  pharmacy  is  it  used  ? 

What  are  its  medicinal  uses?     Give  the  dose. 

Potassium  bromide — Give  formula  in  symbols  and  molecular  weight. 

What  process  was  formerly  official  for  making  this  salt  ? 

Explain  the  chemical  reaction  which  takes  place. 

In  what  other  way  may  it  be  made? 

Explain  the  reaction  which  takes  place. 

Where  does  this  salt  come  from  ? 

Pescribe  its  physical  properties  and  solubilities. 

How  may  it  be  identified  ? 

How  may  the  following  impurities  be  detected  ? — viz. :  Bromate ;  iodide ;  sulphate ; 
more  than  3  per  cent,  of  chloride ;  more  than  0.1  per  cent,  of  alkali. 

Upon  what  does  the  official  test  to  indicate  the  presence  of  more  than  3  per  cent, 
of  chloride  depend  ? 

What  is  its  medicinal  use?     Give  the  dose. 

Potassium  carbonate — Give  fornmla  in  symbols  and  molecular  weight. 

What  is  the  commercial  name  of  this  salt? 

How  is  it  made  ? 

How  may  a  purer  carbonate  be  produced  ? 

What  reaction  takes  place  when  potassium  bicarbonate  is  heated  to  redness? 

Describe  the  physical  properties  of  potassium  carbonate. 

What  are  its  solubilities? 

How  much  pure  anhydrous  potassium  carbonate  should  it  contain  ? 

How  may  this  be  tested  ? 

How  may  the  following  impurities  be  detected? — viz.:  Silica;  alkaline  earths; 
chloride  ;  sulphate. 

What  is  its  medicinal  use,  and  what  is  the  dose? 

What  are  its  effects  in  an  overdose? 

What  are  the  proper  antidotes  to  administer? 

Potassium  chlorate — Give  formula  in  symbols  and  molecular  weight. 

How  was  this  formerly  made? 

What  is  the  objection  to  this  process? 

How  is  it  now  prepared  ? 

Explain  the  reactions  which  take  place  in  its  preparation. 

Describe  its  physical  properties  and  solubilities. 

How  may  it  be  identified? 

How  may  the  following  impuiities  be  detected  ? — viz.  :  Sulphate ;  calcium  ;  chlo- 
ride. 

What  follows  when  potassium  chlorate  is  triturated  with  readily  oxidizahle  or  com- 
bustible substances? 

For  what  is  potassium  chlorate  used  chemically  ? 

What  is  its  medicinal  use?     Give  the  dose. 

Potassium  citrate — Give  formula  in  symbols  and  molecular  weight. 

How  is  this  salt  made  ? 


550  I'l^E  POTASSIUM  SALTS. 

When  made  from  carbonate  instead  of  potassium  bicarbonate,  what  impurity  is  apt 
to  be  present  ? 

What  are  its  physical  properties  and  solubilities  ? 

How  may  it  be  identitied? 

How  may  the  following  impurities  be  detected  ? — viz. :  Carbonate ;  sulphate  ; 
chloride ;  tartrate. 

What  are  its  medicinal  uses?     Give  the  dose. 

Into  what  ofBciul  preparation  does  it  enter? 

Give  the  Latin  name,  formula,  and  mode  of  preparation  of  efflorescent  potassium 
citrate. 

Potassium  cyanide — Give  formula  in  symbols  and  molecular  weight. 

What  is  the  process  for  making  this  salt,  which  was  formerly  official  ? 

Explain  the  reaction  which  takes  place  between  potassium  ferrocyanide  and  potas- 
sium carbonate. 

In  what  form  does  it  occur  in  commerce? 

Describe  the  physical  properties  of  the  official  salt. 

What  are  its  solubilities  ? 

How  may  it  be  identified? 

What  per  cent,  of  pure  potassium  cyanide  should  it  contain,  and  how  may  this  be 
tested  ? 

How  may  the  impurity  of  carbonate  be  detected  ? 

What  is  the  medicinal  use  of  it,  and  what  is  the  dose? 

What  advantage  has  it  over  hydrocyanic  acid  ? 

Rochelle  salt — Give  formula  in  symbols  and  molecular  weight. 

How  is  this  salt  made? 

Explain  the  reaction  which  takes  place. 

What  is  meant  by  saying  that  tartaric  acid  is  a  dibasic  acid? 

Describe  its  physical  properties  and  solubilities. 

How  may  its  identity  and  purity  be  tested  ? 

What  are  the  tests  for  the  following  impurities  ? — viz. :  Calcium  ;  sulphate  ;  chlo- 
ride ;  ammonium  salts. 

What  is  its  medicinal  use,  and  what  is  the  dose  ? 

Potassium  ferrocj'anide — Give  formula  in  symbols  and  molecular  weight. 

How  is  this  salt  made  ? 

What  reaction  takes  place  when  potassium  cyanide  is  mixed  with  ferrous  carbonate 
in  the  presence  of  water? 

What  renders  this  salt  important  ? 

Describe  its  physical  properties  and  solubilities. 

What  are  the  tests  for  the  following  impurities  ? — viz. :  Carbonate ;  sulphate  ; 
chloride. 

Is  this  salt  poisonous  ? 

Of  what  importance  is  it  chemically  ? 

Potassium  hypophosphite  — Give  formula  in  symbols  and  molecular  weight. 

How  may  this  salt  be  prepared? 

Explain  the  reaction  which  takes  place. 

Should  the  evaporation  of  the  solution  be  conducted  at  a  high  heat  or  a  low  one  ? 
Why? 

How  may  the  salt  be  rendered  pure? 

Describe  its  physical  properties  and  solubilities. 

How  may  it  be  identified  ? 

What  are  the  tests  for  the  following  impurities  ? — viz.  :  Carbonate  ;  calcium  ;  suit 
phate ;  phosphate. 

Into  what  official  preparation  does  it  enter? 

What  is  the  dose  of  it? 

Potassium  iodide — Give  formula  in  symbols  and  molecular  weight. 

How  is  it  prepared,  and  what  reaction  takes  place? 

Should  it  be  crystallized  from  an  acid  or  an  alkaline  solution  ?     Why? 

The  presence  of  how  much  alkali  is  permitted  by  the  official  test  ? 

How  may  it  be  identified  ? 

What  are  the  tests  for  the  following  impurities  ? — viz.  :  lodate  ;  more  than  about 
C.5  per  cent,  of  chloride  or  bromide  ;  sulphate. 

What  are  its  uses,  and  what  is  the  dose  ? 

Potassium  nitrate — Give  formula  in  symbols  and  molecular  weight. 

Where  does  it  come  from? 

How  is  it  made  ? 
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Describe  its  physical  properties  and  solubilities. 

How  may  it  be  identified? 

What  are  the  tests  for  the  following  impurities  ? — viz.  :  Metals  ;  alkaline  earths ; 
sulphate ;  chloride. 

What  are  its  uses  ?     What  is  the  dose  ? 

Potassium  permanganate — Give  formula  in  symbols  and  molecular  weight. 

What  is  the  British  process  for  making  this  salt? 

Explain  the  reactions  which  take  place  in  its  formation. 

Describe  its  physical  properties  and  solubilities. 

How  may  its  identity  and  purity  be  tested  ? 

How  may  the  following  impurities  be  detected  ? — viz.  :  Nitrate  ;  chloride  ;  sul- 
phate. 

Why  is  the  cautionary  official  note  appended,  as  follows  ? — viz.  :  "  It  should  not  be 
brought  in  contact  with  organic  or  readily  oxidizable  substances." 

What  renders  it  useful  as  a  disinfectant,  and  what  special  care  should  be  used  in  its 
application  ? 

How  and  why  is  it  used  chemically  ? 

Potassium  sulphate— Give  formula  in  symbols  and  molecular  weight. 

How  is  this  salt  obtained  ? 

Describe  its  physical  properties  and  solubilities. 

How  may  its  identity  and  purity  be  tested  ? 

What  are  the  tests  for  the  following  impurities  ? — viz. :  Alkaline  earths ;  metals ; 
chloride. 

For  what  was  it  formerly  used  in  pharmacy  ? 

What  is  now  used  as  a  substitute  for  it  ? 

Solution  of  potassium  citrate — What  is  its  official  Latin  name  ? 

How  is  it  made? 

How  much  potassium  citrate  does  it  contain  ? 

What  is  the  dose  ? 


CHAPTEE    XXXIX. 

THE    SODIUM    SALTS. 

The  sodium  salts  are  generally  more  frequently  used  than  those 
having  potassium  for  their  base,  because  they  are  relatively  cheaper,  and 
are  often  more  soluble.  The  metal  Sodium  is  a  soft,  malleable,  ductile 
solid,  which  must  be  protected  from  the  oxygen  of  the  air  by  being 
constantly  immersed  in  petroleum  or  naphtha. 

Tests  for  Sodium  Salts. 

Sodium  may  be  recognized  in  its  salts  by  the  following  reactions : 

1.  The  intensely  yellow  color  produced  when  even  a  trace  of  a  sodium 
compound  is  introduced  into  a  colorless  flame. 

2.  A  reliable  and  practical  precipitant  is  yet  to  be  discovered  for  the 
sodium  salts,  because  the  compounds  are  generally  very  soluble.  Neu- 
tral solutions  may  be  precipitated  by  potassium  metantimoniate :  this 
reaction,  however,  has  but  a  limited  application. 

3.  Sodium  salts  are  generally  colorless,  and  not  volatile  below  a  red 
heat. 

Official  Sodium  Salts  and  Preparations. 

Official  Name.  Preparation. 

With  Inorganic  Radicals. 
Soda By  boiling  solution  of  sodium  carbonate  with  calcium 

hydrate  and  evaporating. 
Sodii  Arsenas By  heating  together  arsenous  acid,  sodium  nitrate,  and 

sodium  carbonate. 
Sodii  Bicarbonas By  exposing  sodium  carbonate  to  the  action  of  carbon 

dioxide. 
Sodii  Bisulphis By  saturating  a  solution  of  sodium  carbonate  with  sul- 
phurous acid. 

Sodii  Boras By  purifying  the  native  salt. 

Sodii  Bromidum By  treating  ferrous  bromide  with  sodium  carbonate. 

Sodii  Carbonas By  heating  sodium  sulphate  with  chalk  and  coal. 

Sodii  Carbonas  Exsiccatus  .    .  By  heating  the  carbonate. 

Sodii  Chloras By  double  decomposition  between  sodium  bitartrate 

and  potassium  chlorate. 

Sodii  Chloridum By  evaporating  sea-water. 

Sodii  Hypophosphis     ....  By  double  decomposition  between  calcium  hypophos- 

phite  and  sodium  carbonate. 
Sodii  Hyposulphis By  decomposing   calcium   thiosulphate  with   sodium 

sulphate. 

Sodii  lodidum By  treating  ferrous  iodide  with  sodium  carbonate. 

Sodii  Nitras By  purifying  the  native  salt. 

Sodii  Nitris By  decomposing  sodium  nitrate  by  heating  in  contact 

with  starch,  lead,  or  other  reducing  substances. 
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Official  Sodium  Salts  and  Preparations.— Con^inwec?. 
Official  Name.  Prejiaration. 

With  Inorganic  Radicals. 

Sodii  Phosphas By  treating  acid  calcium  phosphate  with  sodium  car- 
bonate. 

Sodii  Pyrophosphas     ....  By  heating  sodium  phosphate  to  redness,  dissolving 

and  crystallizing. 

Sodii  Sulphas By  treating  common  salt  with  sulphuric  acid. 

Sodii  Sulphis By  decomposing   sodium   carbonate  with  sulphurous 

acid. 

Liquor  Sodae By  dissolving  sodium  hydrate  in  water. 

Liquor  Sodae  Chloratae    .    .    .  Double  decomposition   between  chlorinated  lime  and 

sodium  carbonate. 

Liquor  Sodii  Arsenatis  ...  1  per  cent,  solution  of  exsiccated  sodium  arsenate. 

Liquor  Sodii  Silicatis  ....  Solution  of  sodium  silicate. 

Trochisci  Sodii  Bicarbonatis  .  Each  contains  three  grains  of  sodium  bicarbonate. 

With  Organic  Radicals. 

Sodii  Acetas By  decomposing  sodium  carbonate  with  acetic  acid. 

Sodii  Benzoas By  decomposing  sodium  carbonate  with  benzoic  acid. 

Sodii  Salicylas By  decomposing  sodium  carbonate  with  salicylic  acid. 

Sodii  Sulphocarbolas    ....  By  double  decomposition  between  barium  sulphocar- 

bolate  and  sodium  carbonate. 
Mistura  Rhei  et  Sodas  ....  Contains  .sodium  bicarbonate. 


Unofficial  Preparations  of  Sodium. 


Sodii  Carbolas,  NaCsHsO. 

Sodium  Carbolate. 
Sodii  Citras,  2C6H5Na307.IlIl20. 

Sodium  Citrate. 
Sodii-Citro-Tartras  Effervescens. 

Effervescent  Sodium  Citro-tartrate. 


Sodii  et  Ammonii  Phosphas,  NH4NaHP04.- 
4H2O. 
Sodium  and  Ammonium  Phospliate. 

Sodii  et  Argenti  Hyposulphis,  2Na2S203  + 

Ag2S203. 

Sodium  and  Silver  Hyposulphite. 
Sodii  Ethylas,  C2H5NaO. 

Sodium  Ethylate. 
Sodii    Nitro-Prussidum,    Na2Fe(CN)5NO.- 
2H2O. 

Sodium  Nitro-Prusside. 


Sodii  et  Platini  Chloridum,  2NaCl.PtCU. 
6H2O. 

Sodium  and  Platinum  Chloride. 
Sodii  Silicas,  Na2Si03. 

Sodium  Silicate. 


Sodium  Silico-FIuoride,  Na2SiF6. 
Sodii  Stannas,  Na2Sn03. 

Sodium  Stannate. 
Sodii  Sulphoben7.o;i.s,  C6ni(NaS0s)C00Na. 

Sodium  Sulphobcnzoato. 
Sodii  Etiiylsulphas,  C2H5NaS04.H20. 

Sodium    Sulphovinate,    Sodium    Ethyl- 
sulphate. 
Sodii  Tartras,  Na2C4H406.2H20. 

Sodium  Tartrate. 

Sodii  Valerianas,  NaCsHgOj. 
Sodium  Valerianate. 


Add  metallic  sodium  to  carbolic  acid,  and  allow  it 
to  crystallize. 

Saturate  a  solution  of  citric  acid  with  sodium  bi- 
carbonate, evaporate,  and  allow  it  to  crystallize. 

17  p.  sodium  bicarbonate ;  8  p.  tartaric  acid ;  6  p. 
citric  acid.  Mix,  and  place  in  a  dish  heated  to 
about  200°  F.  Stir  constantly  until  a  granular 
salt  is  obtained.     Lastly,  sift  it. 

Dissolve  6  p.  crystallized  sodium  phosphate  and 
2  p.  ammonium  phosphate  in  20  p.  hot  water; 
then  add  ammonia  water  until  the  liquid  is 
alkaline,  and  crystallize. 

Dissolve  freshly  precipitated  silver  oxide  in  a  so- 
lution of  sodium  hyposulphite,  and  evaporate 
to  crystallize. 

Caustic.  Used  in  alcoholic  solution;  also  applied 
externally  mixed  with  olive  oil. 

Digest  1  p.  potassium  ferrocyanide  with  2  p.  nitric 
acid  and  2  p.  water  until  it  ceases  to  produce  a 
blue  precipitate  with  iron  salts.  When  cool, 
neutralize  the  mother-liquid  with  sodium  car- 
bonate, then  collect  the  red  crystals. 

Dissolve  .3  p.  platinic  chloride  and  5  p.  sodium 
chloride  in  water,  and  evaporate  to  dryness, 
stirring  continually. 

Mix  1  p.  silica  and  2  p.  dried  sodium  carbonate; 
fuse  in  an  earthen-ware  crucible,  and  pour  the 
mass  on  a  slab.  Dissolve  in  water,  filter,  and 
concentrate  to  crystallize. 

Antiseptic.     A  mild  caustic. 

Fuse  tin-ore  with  soda  and  sodium  nitrate. 

Non-poisonous  antiseptic. 

Cathartic.  The  dose  for  children  is  from  2  to  3 
drachms. 

Dissolve  6  p.  tartaric  acid  and  1\  p.  sodium  bicar- 
bonate, each  separately,  in  water.  Mix  the  so- 
lutions, filter,  and  concentrate  to  crystallize. 

Saturate  valerianic  acid  with  sodium  carbonate. 
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SODA.   U.S.     Soda. 

NaOH;  39.96. 

[Sodium  Hydrate.     Sodium  Hydroxide.     Caustic  Soda.] 

Preparation. — Owing  to  the  improvements  in  the  manufacture  of 
metallic  sodium  and  the  cheapening  of  the  product,  soda  can  be  found 
in  commerce  which  has  been  made  by  oxidizing  the  metal  by  bringing 
it  in  contact  with  water  and  evaporating  the  pure  solution  of  soda. 
When  the  pure  hydrate  is  not  needed,  the  white  caustic  soda,  in  sticks, 
made  by  evaporating  a  solution  of  soda  (see  Liquor  Sodse)  and  casting 
the  fused  residue  into  moulds,  is  used.     (See  Potassa,  page  524.) 


Soda.  U.S. 


^Tj,  white,  translucent  pencils,  or  fused  masses,  show- 
ing a  crystalline  fracture.  Great  caution  is  neces- 
sary in  tasting  and  handling  it,  as  it  rapidly  destroys 
organic  tissues.  Exposed  to  the  air,  it  rapidly  deli- 
quesces, absorbs  carbon  dioxide,  and  becomes  cov- 
ered with  a  dry  coating  of  carbonate. 


Odor,  Taste, 
AND  Eeaction. 


Odorless ;  ac- 
rid and  caus- 
tic  taste; 
strongly  al- 
kaline reac- 
tion. 


Water. 


At  15°  C. 

(59°  F.), 
1.7  parts. 

Boiling, 
0.8  part. 


Very    sol- 
uble. 


Tests  fob  Identity 
AND  Quantita- 
tive Test. 


Impurities. 


Tests  for  Impurities. 


When  heated  to 
about  526°  C. 
(977°  F.),  Soda 
melts  to  a  clear, 
oily  liquid,  and 
at  a  bright  red 
heat  it  is  slowly 
volatilized  un- 
changed. When 
introduced  into 
a  non-luminous 
flame,  it  im- 
parts to  it  an 
intensely  yel- 
low color. 

To  neutralize  0.4 
Gm.  of  Soda 
should  require 
not  less  than  9 
C.c.  of  normal 
sulphuric  acid 
(each  C.c.  cor- 
responding to 
10  per  cent,  of 
pure  sodium 
hydrate),  phe- 
nolphtalein  be- 
ing used  as  in- 
dicator. 


Organic  Matter. 
Potassium. 


Arsenic,    Copper, 
Lead,  etc. 

Iron,  Aluminum, 

etc. 

Calcium. 


Chloride. 


Sulphate. 


Silicate,  etc. 


Carbonate. 


Nitrate. 


The  aqueous  solution  of  Soda  should  be  colorless. 

After  being  acidulated  with  acetic  acid  separate  por- 
tions of  it  should  yield  no  precipitate  on  the  addi- 
tion of  platinie  chloride  T.S.,  or  sodium  cobaltic 
nitrite  T.S.,  or  excess  of  tartaric  acid  T.S. 

If  1  Gm.  of  Soda  be  dissolved  in  10  C.c.  of  water 
and  the  solution  slightly  supersaturated  with  acetic 
acid,  10  C.c.  of  the  solution  should  not  be  colored  or 
rendered  turbid  by  the  addition  of  an  equal  volume 
of  hydrogen  sulphide  T.S., 

Nor  by  the  subsequent  addition  of  ammonia  water  in 
slight  excess. 

The  remainder  of  the  acidulated  solution  should  not  be 
rendered  turbid  by  ammonium  oxalate  T.S. 

If  a  solution  of  1.2  Gm.  of  Soda  in  10  C.c.  of  water  be 
slightly  supersaturated  with  nitric  acid,  then  0.5  C.c. 
of  decinormal  silver  nitrate  V.S.  added,  and  the 
precipitate,  if  any,  removed  by  filtration,  the  clear 
filtrate  should  remain  unafi"ected  by  the  further  ad- 
dition of  silver  nitrate  V.S. 

If  to  a  solution  of  2.5  Gm.  of  Soda  in  10  C.c.  of  water, 
strongly  supersaturated  with  hydrochloric  acid,  0.1 
C.c.  of  barium  chloride  T.S.  be  added,  and  the  pre- 
cipitate, if  any,  removed  by  filtration,  the  clear 
filtrate  should  remain  unaffected  by  the  further  ad- 
dition of  barium  chloride  T.S. 

If  0.7  Gm.  of  Soda  be  dissolved  in  1.5  C.c.  of  water,  and 
the  solution  added  to  10  C.c.  of  alcohol,  not  more 
than  a  slight,  white  precipitate  should  occur  within 
10  minutes. 

After  boiling  this  alcoholic  solution  with  5  C.c.  of  cal- 
cium hydrate  T.S.  and  filtering,  not  the  slightest 
effervescence  should  take  place  on  adding  the  filtrate 
to  an  excess  of  diluted  hydrochloric  acid. 

If  0.2  Gm.  of  Soda  be  dissolved  in  2  C.c.  of  water,  and 
carefully  mixed  with  5  C.c.  of  pure  sulphuric  acid 
and  3  drops  of  indigo  T.S.,  the  blue  color  should  not 
be  entirely  discharged. 
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Old  form. 

6  oz.  av. 

1  oz.  av.  834  grains. 


Uses. —  Caustic  Soda,  as  it  is  termed  commercially,  is  sometimes  pre- 
ferred to  the  analogous  potassium  salt,  in  the  belief  that  it  is  milder  and 
less  deliquescent.  It  is  used  pharmaceutically  in  making  solution  of 
soda  by  the  alternative  process. 

LIQUOR    SOD^.   U.  S.     Solution  of  Soda. 

[Solution  of  Sodium  Hydrate.] 

An  aqueous  solution  of  Sodium  Hydrate  [NaOH  =:  39.96],  containing  about  5  per 
cent,  of  the  liydrate. 

Metric. 

Sodium  Carbonate 170  Gm. 

Lime 50  Gm. 

Distilled  Water,  a  sufficient  quantity. 

Dissolve  the  Sodium  Carbonate  in  400  C.c.  [old  form  13  fl.  oz.]  of 
boiling  Distilled  Water.  Slake  the  Lime  with  about  30  C.c.  [old  form 
1  fl.  oz.]  of  Distilled  Water,  then  mix  it  well  with  400  C.c.  [old  form 
13  fl.  oz.]  of  Distilled  Water,  pour  the  mixture  into  a  tared  flask,  and, 
having  heated  it  to  boiling,  gradually  add  to  it  the  solution  of  Sodium 
Carbonate,  and  boil  during  ten  minutes.  Then  add  enough  Distilled 
Water  to  the  flask  to  make  the  contents  weigh  1000  Gm.  [old  form  2 
pints],  and  set  the  flask  aside,  well  stoppered,  until  the  contents  are 
cold.  Lastly,  strain  the  liquid  through  linen,  set  it  aside  in  a  well- 
stoppered  bottle  until  it  has  become  clear  by  subsidence,  and  separate 
the  clear  solution  by  decantation,  or  by  means  of  a  siphon. 

Solution  of  Soda  may  also  be  prepared  in  the  following  manner : 

Metric. 

Soda 56  Gm. 

Distilled  Water 944  Gm. 


To  make 1000  Gm. 


Old  form. 
1  OZ.  av. 
1  pint. 

about  1  pint. 


Dissolve  the  Soda  in  the  Distilled  Water. 

The  Soda  used  in  this  process  should  be  of  the  full  strength  directed 
by  the  Pharmacopoeia  (90  per  cent.).  Soda  of  any  other  strength,  how- 
ever, may  be  used,  if  a  proportionately  larger  or  smaller  quantity  be 
taken  ;  the  proper  amount  for  the  above  formula  being  ascertained  by 
dividing  5000  by  the  percentage  of  absolute  Soda  (sodium  hydrate) 
contained  therein. 

Solution  of  Soda  should  be  kept  in  bottles  made  of  green  glass,  and 
provided  with  glass  stoppers  coated  with  paraffin  or  petrolatum. 

The  sodium  hydrate  is  obtained  in  this  process  by  decomposing  the 
carbonate  by  heating  it  in  contact  with  an  aqueous  mixture  of  calcium 
hydrate  :  calcium  carbonate  is  formed,  and  sodium  hydrate  remains  in 
solution. 

Na^COj  +  Ca(H0)2  =  2NaHO  +  CaCOa 


Soiliiim 
Carbonate. 


Calcium 
Hydrate. 


Sodium 
Hydrate. 


Calcium 
Carbonate. 


Liquor  Soda.  U.  8. 


Odor,  Tastb,  and 
Reaction. 


A  clear,  colorless  liquid.  When  dropped  into  a  concentrated  solu- 
tion of  tartaric  acid,  no  precipitate  is  produced  (difference  from 
solution  of  potassa).     Sp.  gr.  about  1.059  at  15°  C.  (59°  V.). 


Odorless ;  very  acrid  and 
caustic  taste ;  strongly 
alkaline  reaction. 
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Quantitative  Test. 


To  neutralize  20  Gm.  of  Solution  of  Soda  should  require  25  C.c.  of  normal  sulphuric  acid  V.S. 

(each  C.c.  of  the  volumetric  solution  indicating  0.2  per  cent,  of  absolute  sodium  hydrate), 

phenolphtalein  being  used  as  indicator. 
It  should  conform  to  the  same  reactions  and  tests  as  an  aqueous  solution  of  Soda.     (See  Soda.) 


Uses. — Solution  of  soda  is  an  antacid,  and  is  used  for  the  same  pur- 
poses and  in  the  same  dose  as  solution  of  potassa  (see  p.  527). 


SODII   ACETAS.  U.  S.     Sodium  Acetate. 
NaCjHaOj  +  SH^O  =  135.74. 

Preparation. — This  salt  is  obtained  on  the  large  scale  in  the  process 
for  making  acetic  acid.  For  medicinal  purposes  it  may  be  made  con- 
veniently by  saturating  acetic  acid  with  sodium  carbonate,  filtering  the 
solution,  concentrating  it,  and  obtaining  the  salt  in  crystals. 

2HC2H3O2  -f  Na^COs  =  2NaC2H302  +  Uf>  +  CO^. 

Acetic  Sodium  Sodium  Water.  Carbon 

Acid.  Carbonate.  Acetate.  Dioxide. 

It  is  sometimes  granulated,  and  in  this  form  it  is  more  convenient 
for  dispensing  purposes  than  the  usual  large  crystals. 


Sodii  Acetas.  U.  S. 


Colorless,  transparent,  monoclinic  prisms,  or  a  gran- 
ular, crystalline  powder,  efflorescent  in  warm,  dry 
air.  When  heated  to  60°  C.  (140°  F.),  the  salt 
begins  to  liquefy.  At  123°  C.  (263.4°  F.),  it  be- 
comes dry  and  anhydrous;  at  315°  C.  (599°  F.), 
it  is  decomposed  with  evolution  of  inflammable, 
empyreumatic  vapors,  leaving  a  black  residue  of 
sodium  carbonate  and  carbon,  which  imparts  to  a 
non-luminous  flame  an  intensely  yellow  color, 
gives  an  alkaline  reaction  with  litmus  paper,  and 
effervesces  with  acids. 


Odok,  Taste, 
AND  Reaction. 


Odorless ;  cool- 
ing, saline 
taste ;  neutral 
or  faintly  al- 
kaline reac- 
tion. 


At  15°  C. 

(59°  F.), 

1.4  parts. 

Boiling, 
0.5  part. 


Alcohol. 


At  15°  C. 

(59°  F.), 
30  parta. 

Boiling, 
2  parts. 


Tests  foe  Identity  and  Quan- 
titative Test. 


The  aqueous  solution  (1  in 
20)  of  the  salt  colors  lit- 
mus paper  orT.S.  blue,  but 
does  not  redden  phenol- 
phtalein T.S.  unless  car- 
bonate be  present. 

If  5  C.c.  of  the  aqueous  so- 
lution be  heated  with  1 
C.c.  of  sulphuric  acid  and 
0.5  C.c.  of  alcohol,  acetic 
ether  will  be  formed,  recog- 
nizable by  its  odor. 


Ihpckities. 


Tests  fob  Impubities, 


Potassium. 


Arsenic,  Iicad, 
Zinc,  etc. 


Iron,  etc. 


If  a  non-luminous  flame  be  colored  by  the 
introduction  of  the  salt,  and  viewed 
through  a  blue  glass,  the  yellow  color 
should  entirely  disappear,  no  red  color 
taking  its  place. 

If  to  5  C.c.  of  the  aqueous  solution  (1  in  20), 
slightly  acidulated  with  acetic  acid,  an 
equal  volume  of  hydrogen  sulphide  T.  S. 
be  added,  no  color  or  turbidity  should  ap- 
pear either  at  once 

Or  after  adding  ammonia  water  in  slight 
excess. 
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Tests  for  Identity  and  Quan- 
titative Tr.ST. 


On  the  addition  of  a  few 
drops  of  ferric  chloride 
T.S.,  the  solution  assumes  a 
deep  red  color,  and,  when 
boiled,  yields  a  brown  pre- 
cipitate. 

If  1.36  Gin.  of  Sodium  Ace- 
tate be  completely  decom- 
posed at  a  red  heat,  and 
the  residue  dissolved  in 
water,  it  should  require  for 
complete  neutralization  10 
C.c.  of  normal  sulphuric 
acid  (corresponding  to  100 
per  cent,  of  the  pure  salt), 
methyl-orange  being  used 
as  indicator. 


Impurities. 


Tests  fob  Impurities. 


Calcium. 


Limit  of  Chlo- 
ride. 


Limit    of   Sul- 
phate. 


The  aqueous  solution,  acidulated  with  acetic 
acid,  should  not  be  rendered  turbid  by  am- 
monium oxalate  T.S. 

If  a  solution  of  I  Gm.  of  the  salt  in  50  C.c. 
of  water  be  slightly  acidulated  with  nitric 
acid,  then  0.5  C.c.  of  decinormal  silver  ni- 
trate V.S.  added,  and  the  precipitate,  if 
any,  removed  by  filtration,  the  clear  filtrate 
should  remain  unafi"ected  by  the  further 
addition  of  silver  nitrate  V.S. 
'  If  to  a  solution  of  2  Gm.  of  the  salt  in  10 
C.c.  of  water,  acidulated  with  hydrochloric 
acid,  0.1  C.c.  of  barium  chloride  T.S.  be 
added,  and  the  precipitate,  if  any,  re- 
moved by  filtration,  the  clear  filtrate 
should  remain  unaffected  by  the  further 
addition  of  barium  chloride  T.S. 


Uses. — Sodium  acetate  is  often  preferred  to  potassium  acetate  as  a 
diuretic.  It  is  not  deliquescent  like  the  latter,  and  is  said  to  be  as 
efficient,  although  milder  in  its  action.  The  dose  is  from  twenty  to 
sixty  grains  (1.3  to  3.8  Gm.). 

SODII    ARSENAS.   U.S.     Sodium  Arsenate, 

NajHAsO^  -f  THjO  =  311.46. 

[SoDii  Arsenias,  Pharm.  1880.] 

Preparation. — A  process  for  this  salt  was  formerly  official :  it  is  as 
follows : 

Take  of  Arsenious  Acid,  in  fine  powder,  960  grains  ;  Nitrate  of  So- 
dium, in  fine  powder,  816  grains  ;  Dried  Carbonate  of  Sodium,  in  fine 
powder,  528  grains  ;  Distilled  Water,  boiling  hot,  half  a  pint.  Having 
mixed  the  powders  thoroughly,  put  the  mixture  into  a  large  clay  cruci- 
ble, and  cover  it  with  the  lid.  Expose  it  to  a  full  red  heat  until  effer- 
vescence has  ceased  and  complete  fusion  has  taken  place.  Pour  the 
fused  salt  on  a  porcelain  slab,  and,  as  soon  as  it  has  solidified,  and  while 
it  is  still  warm,  put  it  into  the  hot  water,  and  stir  until  it  is  dissolved. 
Filter  tlie  solution,  and  set  it  aside  to  crystallize.  Drain  the  crystals, 
and,  having  dried  them  rapidly  on  filtering  paper,  keep  them  in  a  well- 
stopped  bottle. 

The  rationale  of  this  process  is  that  when  arsenous  acid,  sodium 
nitrate,  and  sodium  carbonate  are  fused  together,  sodium  pyroarsenate 
is  formed,  whilst  nitrous  anhydride  and  carbon  dioxide  escape  as  gases. 

AsA  +  2NaN03  +  Na^COs  =  Na.As^Oy  +  N^Oj  -f-  CO2. 

Arsenous  Sodium  Sodium  Sodium  Nitrous  Carlton 

Acid.  Nitrate.  Carbonate.  Pyroarsenate.       Anhydride.       Dioxide. 

Sodium  pyroarsenate  is  converted  into  the  orthoarsenate  (the  offi- 
cial salt)  by  dissolving  the  former  in  water,  filtering  the  solution,  and 
crystallizing. 

Na.AsA  +  I5H2O  =  2(Na2HAsO„7H20). 

Sodium  Water.  Sodium 

Pyroarsenate.  Orthoarsenate. 
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Sodii  Arsenas.  U. 


Colorless,  transparent,  monoclinic  prisms,  efflo- 
rescent in  dry  air,  and  somewhat  deliquescent 
in  moist  air.  When  gently  heated,  the  salt 
loses  5  molecules  of  water  (28.8  per  cent.),  and 
is  converted  into  a  white  powder.  At  148°  C. 
(298.4°  F.)  the  rest  of  the  water  of  crystalliza- 
tion is  lost,  the  salt  fuses,  and  at  a  red  heat  is 
converted  into  pyroarsenate.  It  imparts  an  in- 
tensely yellow  color  to  a  non-luminous  flame. 


Odob,  Taste, 
AND  Keaction. 


Odorless;  mild, 
alkaline  taste 
(the  salt  is 
very  poison- 
ous) ;  faintly 
alkaline  reac- 
tion. 


SOLTIBILITT. 


Water. 


At  15°  C. 

(59°  F.), 
4  parts. 

Boiling, 

Very 
soluble. 


Alcohol. 


At  15°  C. 

(59°  F.), 

Very 
slightly 
soluble. 

Boiling, 
60  parts. 


Tests  foe  Identity. 


The  aqueous  solution  (1  in  20)  of  the  salt 
yields  a  white  precipitate  with  barium 
chloride  T.S.,  or  with  calcium  chloride 
T.S.,  and  a  dark  red  precipitate  with 
silver  nitrate  T.S.,  all  of  which  precip- 
itates are  soluble  in  nitric  acid. 

If  0.5  C.c.  of  the  aqueous  solution  (1  in 
20)  be  mixed  with  2  C.c.  of  hydrochlo- 
ric acid,  a  drop  of  this  mixture  be 
placed  upon  a  bright  piece  of  copper- 
foil,  and  a  gentle  heat  applied,  a  dark 
steel-gray  film  will  be  deposited  from 
the  drop  upon  the  copper. 


Tests  fob  Impubities. 


Arsenite. 


Lead,  Copper, 
Iron,  etc. 


If  to  2  C.c.  of  the  aqueous  solu- 
tion (1  in  20)  6  C.c.  of  deci- 
normal  silver  nitrate  V.S.  be 
added,  and  the  precipitate  re- 
dissolved  by  excess  of  ammonia 
water,  no  black  precipitate  of 
reduced  silver  should  appear  on 
boiling. 

If  to  5  C.c.  of  the  aqueous  solution 
1  C.c.  of  ammonium  sulphide 
T.S.  be  added,  no  turbidity  or 
coloration  should  appear. 


Uses. — The  only  advantage  in  using  this  salt  in  preference  to  ar- 
seuous  acid  is  that  the  practitioner  is  more  apt  to  get  it  of  uniform 
quality  :  their  properties  are  identical.  The  dose  is  from  one-twelfth 
to  one-third  of  a  grain  (0.005  to  0.02  Gm.). 


SODII    BENZOAS. 


U.  S.     Sodium  Benzoate. 
143.71. 


Preparation. — Benzoic  acid  is  added  to  a  hot  concentrated  solution 
of  pure  sodium  carbonate  until  eifervescence  ceases.  The  solution  is 
evaporated,  cooled,  and  allowed  to  crystallize,  or,  preferably,  evaporated 
to  dryness  and  granulated. 

2HC7H5O2  +  ISXCOj  =  2NaC7HP2  +  CO^  +  H^O. 

Benzoic  Acid.  Sodium  Sodium  Carbon  Water. 

Carbonate.  Benzoate.  Dioxide. 

The  yield  of  granulated  salt  is  about  one  and  one-third  times  the 
quantity  of  benzoic  acid  used. 


Odob.  Taste,  and 
Keaction. 

Solubility. 

Sodii  Benzoas.  U.  S. 

Water. 

Alcohol. 

A  white,  amorphous  powder,  efflorescent  on 
exposure   to   air.     When    heated,   the   salt 
melts,  emits  vapors  having  the  odor  of  ben- 
zoic acid,  then  chars,  and  finally  leaves  a 
residue  of  sodium   carbonate   and    carbon. 
To  a  non-luminous  flame  it  imparts  an  in- 
tensely yellow  color. 

Odorless,  or  having  a 
faint   odor  of  ben- 
zoin ;    sweetish, 
astringent       taste ; 
neutral  reaction. 

At  15°C. 

(59°  F.), 
1.8  parts. 

Boiling, 
1..3  parts. 

At  15°  C. 
(69°  F.), 
45  parts. 

Boiling, 

20  parts. 
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Tests  fob  Identity. 


If  a  few  drops  of  ferric  chloride  T.S.  be 
added  to  an  aqueous  solution  of  the  salt, 
a  flesh-colored  precipitate  will  be  de- 
posited. 

If  5  C.c.  of  diluted  nitric  acid  be  added  to  a 
solution  of  1  Gm.  of  the  salt  in  10  C.c.  of 
water,  a  white  precipitate  of  benzoic  acid 
will  be  produced,  which,  after  being  thor- 
oughly washed,  should  conform  to  the 
tests  of  purity  given  under  Acidum  Ben- 
zoicum. 

If  2  Gm.  of  Sodium  Benzoate  be  ignited  in 
a  porcelain  capsule  until  most  of  the  car- 
bonaceous matter  is  destroyed,  and  the 
residue  be  then  dissolved  in  20  C.c.  of 
water,  it  should  require  for  complete  neu- 
tralization not  less  than  13.9  C.c.  of  nor- 
mal sulphuric  acid  (corresponding  to  at 
least  99.8  per  cent,  of  the  pure  salt), 
methyl-orange  being  used  as  indicator. 


Tests  for  Ihpvbities. 


Chloride. 
Sulphate. 
Potassium. 


Lead,  Iron, 
etc. 


The  filtrate  from  the  precipi- 
tated benzoic  acid  should  not 
be  rendered  turbid  by  silver 
nitrate  T.S., 

Nor  by  barium  chloride  T.S. 

Five  C.c.  of  the  aqueous  solution 
(1  in  20)  should  not  give  a 
precipitate  with  0.5  C.c.  of 
sodium  cobaltic  nitrite  T.S. 

If  to  5  C.c.  of  the  aqueous  solu- 
tion (1  in  20)  an  equal  vol- 
ume of  hydrogen  sulphide  T.S. 
be  added,  no  coloration  or  tur- 
bidity should  be  perceptible 
either  before  or  after  the  ad- 
dition of  1  C.c.  of  ammonia 
water. 


Uses. — Sodium  benzoate  has  been  prescribed  as  a  remedy  in  phthisis, 
diphtheria,  and  similar  complaints,  in  sixty-grain  doses  (3.8  Gm.).  It 
is  employed  also  in  rheumatism. 


SODII    BICARBONAS.   U.S.     Sodium  Bicarbonate. 

NaHC03  =  83.85. 

All  the  processes  for  making  this  important  salt  of  sodium,  with  one 
exception,  consist  in  the  addition  of  carbon  dioxide  to  sodium  carbonate. 
This  operation  cannot  be  carried  on  profitably  upon  the  small  scale : 
hence  it  is  most  advantageous  for  the  pharmacist  to  buy  commercial 
sodium  bicarbonate  and  purify  it  for  dispensing  purposes  (see  page 
560).  Sodium  carbonate  contains  ten  molecules  of  water  of  crystalli- 
zation ;  sodium  bicarbonate  contains  none :  hence  provision  must  be 
made  for  the  escape  of  this  water,  which  is  thrown  out  of  combination 
during  the  process  of  carbonating.  The  crystallized  sodium  carbonate 
is  placed  upon  false  bottoms  in  chambers  arranged  so  that  the  water 
can  escape  as  it  is  liberated. 


Na2C03  +  CO2  +  B.p  = 

=  2HNaC0. 

Sodium             Carbon          Water. 

Sodium 

Carbunate.         Dioxide. 

Bicarbonate. 

Sodium  bicarbonate  is  also  prepared  by  the  ammonia-soda  process, 
or  Solvay^s,  as  it  is  usually  called.  In  this,  carbon  dioxide  is  passed 
into  a  solution  of  common  salt  in  ammonia  water,  double  decomposi- 
tion ensues,  sodium  bicarbonate  is  precipitated,  and  ammonium  chlo- 
ride, being  very  soluble,  remains  in  solution. 

NaCl  +  NH3  H-  CO2  +  H^O  =  HNaCOa  -f  NH.Cl. 

Sodium  Ammonia.  Carbon  Water.  Sodium  Ammonium 

Chloride.  Dioxide.  Bicarbonate.  Chloride. 

In  the  U.S.  p.  1880  two  sodium  bicarbonates  were  official,  "com- 
mercial" and  "purified:"  the   former   has  been  dropped,  and  Sodii 
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Bicarbonas  is  alone  admitted  to  the  U.S. P.  1890.  This  is  not  the 
ordinary  "  Bicarbonate  of  Soda  :"  the  official  requirement  being  that  it 
shall  contain  98.6  per  cent,  of  sodium  bicarbonate.  In  order  to  attain 
this  high  grade,  it  is  necessary  to  purify  the  commercial  salt.  This 
may  be  done  by  the  process  formerly  official : 

Take  of  Commercial  Bicarbonate  of  Sodium,  in  powder,  64  oz.  av.  ; 
Distilled  Water,  6  pints.  Introduce  the  powder  into  a  suitable  conical 
glass  percolator,  cover  it  with  a  piece  of  wet  muslin,  and  pour  the 
Water  gradually  upon  it.  When  the  liquid  has  ceased  to  drop,  or 
when  the  washings  cease  to  precipitate  a  solution  of  Sulphate  of  Mag- 
nesium, remove  the  Bicarbonate  of  Sodium  from  the  percolator,  and 
dry  it  on  bibulous  paper,  in  a  warm  place. 

This  purification  amounts  to  nothing  more  than  washing  the  salt 
with  distilled  water.  The  common  impurities,  sodium  carbonate,  chlo- 
ride, and  sulphate,  and  ammonium  salts,  are  much  more  soluble  than 
the  bicarbonate,  and  they  are  easily  dissolved  out,  without  any  serious 
loss  of  the  bicarbonate.  Alcohol  is  sometimes  substituted  for  water 
for  dissolving  the  carbonate. 


Sodii  Bicarbonas.  V.  S. 


A  white,  opaque  powder,  permanent 
in  dry  air,  but  slowly  decomposed 
in  moist  air.  When  heated,  the 
salt  is  decomposed  into  normal 
carbonate,  water,  and  carbon  diox- 
ide, and  finally,  at  100°  C.  (212° 
F.),  loses  about  .36.3  per  cent,  of 
its  weight.  At  a  bright  red  heat 
it  melts.  To  a  non-luminous  flame 
it  imparts  an  intensely  yellow 
color. 


Odor,  Taste, 
AND  Reaction. 


Odorless;  cool- 
ing, mildly 
alkaline 
taste;  slight- 
ly alkaline 
reaction. 


Water. 


At  16°  C. 
(69°  F.), 
11.3  parts. 

Boiling, 
Decom- 
posed. 


Alcobol. 


Insoluble. 


Other  Solvent. 


Insoluble  in 
ether. 


Tests  fob  Poritt  and 
Quantitative  Test. 


If  Sodium  Bicarbonate 
be  heated  in  a  test-tube, 
llo  nmmoniacal  vapor 
should  be  emitted. 

To  neutralize  0.85  Gm.  of 
Sodium  Bicarbonate 
should  require  not  less 
than  10  C.c.  of  normal 
sulphuric  acid  (corre- 
sponding to  at  least  98.6 
per  cent,  of  the  pure 
salt),  methyl-orange 
being  used  as  indicator. 

The  solution,  when  fresh- 
ly prepared  with  cold, 
distilled  water,  without 
shaking,  gives  a  very 
faint  alkaline  reaction 
upon  litmus  paper.  The 
alkalinity  increases  by 
standing,  agitjition,  or 
increase  of  temperature. 
With  acids  the  solution 
effervesces  strongly. 


Impukitieb. 


Tests  fob  Impurities. 


f 

I 

Sulphocyanate.      \ 


Limit    of    Potas- 
sium. 


Limit  of  Normal 
Carbonate. 


Arsenic. 

Iron,  Aluminum, 
etc. 

Calcium. 


If  5  C.c.  of  the  aqueous  solution  (1  in  20)  be 
slightly  supersaturated  with  hydrochloric 
acid,  the  liquid  should  not  be  colored  red 
by  a  drop  of  ferric  chloride  T.S. 

If  1  Gm.  of  the  salt  be  dissolved  in  3  C.c.  of 
acetic  acid,  it  should  yield  no  precipitate 
within  an  hour  after  being  mixed  with  0.5 
C.c.  of  sodium  cobaltic  nitrite  T.S. 

If  0.6  Gm.  of  the  salt  be  dissolved,  without  agi- 
tation, in  10  C.c.  of  cold  water,  and  0.1  C.c. 
of  normal  sulphuric  acid  added,  no  red  color 
should  appear  upon  the  addition  of  2  drops 
of  phenolphtalein  T.S. 

If  5  C.c.  of  the  aqueous  solution  (1  in  20)  be 
slightly  supersaturated  with  hydrochloric 
acid,  the  solution  should  not  be  rendered 
turbid  by  the  addition  of  an  equal  volume 
of  hydrogen  sulphide  T.S.,  either  at  once. 

Or  after  the  addition  of  ammonia  water  in 
slight  excess. 

Five  C.c.  of  the  aqueous  solution,  acidulated 
with  acetic  acid,  should  not  be  rendered 
turbid  by  0.5  C.c.  of  ammonium  oxalate 
T.S. 


THE  SODIUM  SALTS. 

Tests. — {Continued.) 


561 


Tests  for  Purity  and 
Quantitative  Test. 


Impurities. 


Tests  for  Impurities. 


If  1  Gm.  of  the  salt  be 
dissolved  in  19  C.c.  of 
■water,  it  should  yield  a 
perfectly  clear  and  col- 
orless solution,  leaving 
no  residue. 


Limit  of  Chloride. 


Limit  of  Sul- 
phate,Sulphite, 
and  Hyposul- 
phite. 


If  1.2  Gm.  of  Sodium  Bicarbonate  be  dissolved 
in  10  C.c.  of  diluted  nitric  acid,  then  0.5 
C.c.  of  decinormal  silver  nitrate  V.S.  added, 
and  the  precipitate,  if  any,  removed  by  fil- 
tration, the  clear  filtrate  should  remain  un- 
affected by  the  further  addition  of  silver 
nitrate  V.S. 

If  2. .5  Gm.  of  the  salt  be  dissolved  in  11  C.c.  of 
diluted  hydrochloric  acid,  then  0.1  C.c.  of 
nitric  acid  and  0.1  C.c.  of  barium  chloride 
T.S.  added,  and  the  precipitate,  if  any,  re- 
moved by  filtration,  the  clear  filtrate  should 
remain  unaffected  by  the  further  addition 
of  barium  chloride  T.S. 


Uses. — If  official  sodium  bicarbonate  were  universally  used,  the 
preparations  into  which  the  commercial  article  now  enters  would  be 
largely  deprived  of  the  disagreeable,  bitter  taste  which  is  caused  by 
the  presence  of  carbonate.  Sodium  bicarbonate  is  largely  used  as  a 
safe  antacid,  in  doses  of  ten  to  fifteen  grains  (0.6  to  0.9  Gm.).  It  is 
preferably  administered  in  carbonic  acid  water,  and  the  draught  is 
popularly  known  as  "  extra  soda."  Tiie  misnomer  is  caused  by  the 
erroneous  use  of  the  term  "  soda  water." 


SODII   BISULPHIS.   U.S.     Sodium  Bisulphite. 
NaHSOs;  103.86. 

Preparation. — The  acid  sodium  sulphite  is  used  in  solution  in  the 
arts,  but,  owing  to  its  unstable  character,  it  is  inferior  to  the  normal  sul- 
phite. It  is  prepared  by  passing  sulphuroas  acid  gas  into  a  solution  of 
sodium  carbonate  until  saturation  takes  place  and  all  the  carbon  di- 
oxide is  expelled :  the  liquid  is  then  evaporated,  and  the  crystals  which 
form  on  cooling  are  washed  and  dried. 

Na^COg  +  2H2SO3  =  2NaHS03  +  CO^  +  Hp. 

Sodium  Sulphurous  Sodium  Carbon  Water. 

Carbonate.  Acid.  Bisulphite.  Dioxide. 

It  is  converted  by  exposure  to  the  air  into  sulphate  and  carbonate. 
It  is  largely  manufactured  for  use  in  the  arts  as  an  antichlor,  to  neutralize 
the  effects  of  the  chlorine  used  in  bleaching  fabrics. 


Sodii  Bisulphis.  V.  8. 

Odor,  Taste, 
AND  Reaction. 

Solubility. 

Water. 

Alcohol. 

Opaque,   prismatic   crystals,   or  a  granular  powder, 
slowly  oxidizing  to  sulphate  and  losing  sulphur  di- 
oxide on  exposure  to  air.     When  strongly  heated, 
the  salt  decrepitates,  emits  vapors  of  sulphur  and  of 
sulphur  dioxide,  and   leaves  a  residue  of  sodium 
sulphate.     A  small  fragment  of  the  salt  imparts 
to  a  non-luminous  flame  an  intensely  yellow  color. 

Sulphur  diox- 
ide   odor; 
d  i  s  a  g  r  ee- 
a  b  1  e,    sul- 
p  h  u  r  0  u  s 
taste ;    acid 
reaction. 

At    15°  C. 
(59°  F.), 
4  parts. 

Boiling, 
2  parts. 

At   15°  C. 
(59°  F.), 
72  parts. 

Boiling, 
49  parts. 

36 


562 


THE  SODIUM  SALTS. 


Ti'.ST  FOB  Identity  and  Quanti- 
tative Test. 


Tests  foe  Impukities. 


On  the  addition  of  hydrochlo- 
ric or  sulphuric  acid,  the 
aqueous  solution  of  the  salt 
evolves  sulphur  dioxide, 
which  is  recognized  by  its 
odor,  and  by  its  blackening 
a  strip  of  paper  dipped  into 
mercurous  nitrate  T.S.  and 
held  over  the  escaping  gas. 

If  0.26  Gm.  of  Sodium  Bisul- 
phite be  dissolved  in  20  C.c. 
of  water,  recently  boiled  to 
expel  air,  and  a  little  starch 
T.S.  be  added,  at  least  45 
C.c.  of  decinormal  iodine 
V.S.  should  be  required  to 
produce  a  permanent  blue 
tint  after  agitation  (corre- 
sponding to  at  least  90  per 
cent,  of  pure  Sodium  Bisul- 
phite). 


Limit  of  Chlo 
ride. 


< 


If  1.2  Gm.  of  Sodium  Bisulphite  be  dissolved 
in  10  C.c.  of  diluted  nitric  acid,  and  the  so- 
lution heated  sufficiently  to  expel  the  gases, 
then   0.5  C.c.  of  decinormal  silver  nitrate 
V.S.  added,  and  the  precipitate,  if  any,  re- 
moved by  filtration,  the  clear  filtrate  should 
remain  unaffected  by  the  further  addition 
of  silver  nitrate  V.S. 
If  2.5  Gm.  of  Sodium  Bisulphite  be  dissolved 
in  1 1  C.c.  of  diluted  hydrochloric  acid  with 
Hyposulphite.    ■{       the  aid  of  sufficient  heat  to  expel  the  sul- 
phur dioxide,  the  solution  should  not  be 
[       turbid. 

f  After  adding  to  it  0.15  C.c.  of  barium  chloride 

T.S.  and  removing  the  precipitate,  if  any, 

by  filtration,  a  portion  of  the  clear  filtrate 

should  remain  unafi'ected  by  the  addition 

of  more  barium  chloride  T.S. 

f  If  to  5  C.c.  of  the  preceding  filtrate  an  equal 

■{        volume  of  hydrogen  sulphide  T.S.  be  added, 

[       no  turbidity  or  coloration  should  occur. 


Limit   of 
phate. 


Arsenic. 


Sul- 


Uses. — Sodium  bisulphite  is  used  as  an  antiseptic  and  antiferment,  in 
doses  of  five  to  ten  grains  (0.3  to  0.6  Gm.).  The  sulphite,  however,  is 
usually  preferred. 


SODII    BORAS.   U.S.     Sodium  Borate. 


NajB.Oj  +  10H.p  =  380.92. 


[Borax.] 


Preparation. — This  salt  is  found  in  immense  quantities  in  California 
as  a  crystalline  deposit  in  the  blue  mud  of  an  offset  of  Clear  Lake.  It 
is  probable  that  this  will  continue  to  be  the  principal  source  of  borax 
for  many  years  to  come.  The  process  of  purification  consists  simply  in 
picking  the  large  and  perfect  crystals  out,  washing  them,  and  lixiviating 
the  earth,  which  is  strongly  impregnated  with  borax,  evaporating  the 
solution,  and  crystallizing.     It  is  sometimes  called  hihorate  of  sodium. 

Borax  is  found  native  in  Thibet,  Persia,  and  other  localities.  It  is 
sometimes  called  tincal.  Crude  boric  acid,  obtained  from  Tuscany,  is 
fused  with  dried  sodium  carbonate,  and  a  hot  solution  of  the  residue  is 
crystallized  in  order  to  produce  borax. 


Odor,  Taste, 
AND  Reaction. 

Solubility. 

Sodii  Boras.  U.S. 

Water. 

Alcohol. 

Other  Solvent. 

Colorless,     transparent,     monoclinic 
prisms,  or  a  white  powder,  slightly 
efflorescent    in    dry    air.      When 
heated,  the  powdered  salt  begins  to 
lose  water,  then  melts,  on  further 
heating    swells    up   and    forms   a 
white,  porous  mass,  which,  at  a  red 
heat,  fuses  to  a  colorless  glass,  with 
complete  loss  of  water  of  crystalli- 
zation (47.14  per  cent.). 

Odorless; 
sweet  ish, 
alkaline 
taste ;  alka- 
line    reac- 
tion. 

At  15°  C. 

(59°  F.), 
16  pnrts. 

Boiling, 
0.5  part. 

Insoluble. 

At  80°  C.  (176° 
F.)  it  is  solu- 
ble in   1   part 
of  glycerin. 
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Tests  for  Identity. 


A  fragment  of  tho  salt  imparts 
an  intensely  yellow  color  to 
a  non-luminous  flame.  The 
aqueous  solution  (1  in  20) 
colors  red  litmus  paper  blue, 
and  yellow  turmeric  paper 
reddish-brown.  After  being 
acidulated  with  hydrochloric 
acid,  the  solution  colors  blue 
litmus  paper  red ;  yellow 
turmeric  paper  remains  un- 
changed at  first,  but,  on  dry- 
ing, becomes  brownish-red, 
and  this  color  is  temporarily 
changed  to  bluish-black  by 
moistening  with  ammonia 
water. 

If  a  drop  of  the  solution  of  the 
salt  in  glycerin  be  held  in 
the  flame,  a  transient  bright 
green  color  will  appear. 

If  a  slight  excess  of  sulphuric 
acid  be  added  to  a  hot,  sat- 
urated aqueous  solution  of 
the  salt,  shining,  scaly  crys- 
tals of  boric  acid  will  sepa- 
rate on  cooling,  which  impart 
a  green  color  to  the  flame  of 
alcohol. 

With  19  C.c.  of  water,  1  Gm.  of 
the  salt  should  yield  a  per- 
fectly clear  and  colorless  so- 
lution, leaving  no  residue. 


Impurities. 


Tests  for  Impurities. 


Carbonate. 

Iron,      Alumi- 
num, etc. 

Arsenic,  Lead, 
etc. 


Calcium. 
Phosphate. 


Limit  of  Chlo- 
ride. 


Limit   of    Sul- 
phate. 


Nitrate. 


The  aqueous  solution  (1  in  20)  should  not 
effervesce  with  acids. 

It  should  not  be  rendered  turbid  by  am- 
monium sulphide  T.S., 

Nor,  after  being  acidulated  with  hydro- 
chloric acid,  by  an  equal  volume  of 
hydrogen  sulphide  T.S. 

When  acidulated  with  acetic  acid,  the  solu- 
tion should  not  be  rendered  turbid  by 
ammonium  oxalate  T.S. 

The  aqueous  solution  (1  in  20)  should  not 
be  rendered  turbid  by  magnesia  mixture. 

If  0.48  Gm.  of  the  salt  be  dissolved  in  15 
C.c.  of  water,  then  1  C.c.  of  diluted  nitric 
acid  and  0.2  C.c.  of  decinormal  silver 
nitrate  V.S.  added,  and  the  precipitate, 
if  any,  removed  by  filtration,  the  clear 
filtrate  should  remain  unaffected  by  the 
further  addition  of  silver  nitrate  V.S. 

If  2.5  Gm.  of  the  salt  be  dissolved  in  50  C.c. 
of  water,  then  10  C.c.  of  diluted  hydro- 
chloric acid  and  0.1  C.c.  of  barium  chlo- 
ride T.S.  added,  and  the  precipitate, 
if  any,  removed  by  filtration,  the  clear 
filtrate  should  remain  unaffected  by  the 
further  addition  of  barium  chloride  T.S. 

If  1  Gm.  of  the  salt  be  dissolved  in  20  C.c. 
of  diluted  sulphuric  acid  by  the  aid  of 
heat,  and  three  drops  of  indigo  T.S.  be 
added,  the  blue  color  should  not  be  dis- 
charged. 


Uses. — Borax,  as  it  is  almost  universally  called,  is  antacid  and  diu- 
retic. It  enters  into  many  mouth -washes,  and  is  frequently  applied  in 
the  form  of  powder  to  ulcers  in  the  mouth,  for  which  purpose  it  is  ad- 
mirably adapted,  being  mildly  alkaline  and  not  very  soluble.  Pharma- 
ceutically,  it  is  frequently  used  in  small  quantity  to  whiten  ointments, 
particularly  the  ointment  of  rose-water.  It  is  used  for  this  purpose  by 
dissolving  it  in  water,  and  incorporating  the  solution. 


SODII    BROMIDUM.    U.S.     Sodium  Bromide. 
NaBr;   102.76. 

Preparation. — The  process  most  used  in  making  this  salt  is  by  de- 
composing ferrous  bromide  by  treating  it  with  sodium  carbonate.  The 
ferrous  bromide  is  made  by  acting  on  iron  wire  with  bromine  in  the 
presence  of  water,  and,  after  filtering  the  solution,  adding  solution  of 
sodium  carbonate.     The  reaction  may  be  thus  expressed  : 

FeBrg  +  Na2C03  =  2NaBr  -f-  FeCOj. 

Ferrous  ?udium  Sodium  Ferrous 

Bromide.  Carbonate.  Bromide.  Carbonate. 

Sodium  bromide  may  also  be  made  by  first  producing  ammonium 
bromide  by  treating  a  solution  of  ammonia  wnth  bromine  (see  Ammonii 
Bromidum),  and  then  by  double  decomposition  with  sodium  carbonate, 
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forming  sodium  bromide  and  ammonium  carbonate.  The  solution,  by- 
careful  evaporation  and  granulation,  may  be  made  to  yield  sodium 
bromide,  whilst  ammonium  carbonate,  being  composed  of  volatile  com- 
pounds, is  dissipated  by  the  amount  of  heat  used  to  granulate  the 
sodium  salt. 


Sodii  Bromidum.  U.  S. 


Colorless  or  white,  cubical  crystals,  or  a  white,  granular 
powder.  From  the  air  the  salt  attracts  water  with- 
out deliquescing.  When  heated  to  a  dull  red  heat, 
the  salt  melts  without  losing  weight.  At  a  full  red 
heat  it  is  slowly  volatilized  without  decomposition. 
A  fragment  of  the  salt  imparts  to  a  non-luminous 
flame  an  intensely  yellow  color. 


Odor,  Taste, 
AND  Reaction. 


Odorless ;  sa- 
line, slightly 
bitter  taste ; 
neutral  or 
faintly  alka- 
1  i  n  e  reac- 
tion. 


Solubility. 


Water. 


At  15°  C. 

(59°  F.), 
1.2  parts. 

Boiling, 
0.5  part. 


Alcohol. 


At  15°  C. 

(59°  F.), 
13  parts. 

Boiling, 
11  parts. 


Test  for  Identity  and 
Quantitative  Test. 


Tests  fob  Impurities. 


If  a  few  drops  of  chlo- 
roform be  poured 
linto  10  C.c.  of  the 
aqueous  solution  (1 
in  20),  then  1  C.c. 
of  chlorine  water 
added,  and  the  mix- 
ture agitated,  the 
lliberated  bromine 
will  dissolve  in  the 
chloroform,  impart- 
ing to  it  a  yellow  or 
brownish-  yellow 
color,  without  a  vio- 
let tint. 


Limit  of  Potas- 
sium. 

Calcium. 
Sulphate. 

Arsenic,  Lead, 
etc. 

Iron,      Alumi- 
num, etc. 

Bromate. 


Iodine. 


Limit  of  Moist- 
ure. 


More  than  2.71 
per  cent,  of 
Chloride. 


The  aqueous  solution  (1  in  20)  should  be  clear  and 
colorless,  and  should  not  be  rendered  turbid  by 
sodium    bitartrate   T.S.,  nor   by  sodium  cobaltic 
nitrite  T.S., 
Nor  by  ammonium  oxalate  T.S., 
Nor  by  barium  chloride  T.S. 
f  If  the  aqueous  solution  be  slightly  acidulated  with 
J       hydrochloric  acid,  it  should  not  be  rendered  tur- 
j       bid  by  the  addition  of  an  equal  volume  of  hydro- 
[       gen  sulphide  T.S.  either  at  once, 

]  Or  after  adding  ammonia  water  in  slight  excess. 

If  diluted  sulphuric  acid  be  dropped  upon  some  of 
the  powdered  salt,  no  yellow  color  should  appear 
at  once. 
If  5  C.c.  of  the  aqueous  solution  (1  in  20)  be  mixed 

!       with  a  few  drops  of  starch  T.S.,  and  then  0.5  C.c. 

j       of  chlorine  water  be  added,  no  blue  color  should 

1^       appear. 

r  If  1  Gm.  of  the  powdered  salt  be  kept  for  twenty 
minutes  at  the  temperature  of  100°  C.  (212°  F.), 

I       or  slightly  above  it,  it  should  not  lose  more  than 

[       0.03  Gm.  in  weight. 

f  If  0.3  Gm.  of  the  well-dried  salt  be  dissolved  in  10 

I  C.c.  of  water,  and  2  drops  of  potassium  chromate 
T.S.  be  added,  it  should  not  require  more  than 
29.8  C.c.  of  decinormal  silver  nitrate  V.S.  to  pro- 
duce a  permanent  red  color. 


Uses. — Sodium  bromide  is  used  for  the  same  purposes  as  potassium 
bromide.  It  is  probably  inferior  to  the  latter  as  a  nervous  sedative, 
although  frequently  combined  with  it.  The  dose  is  thirty  to  sixty 
grains  (1.9  to  3.8  Gm.). 


SODII   CARBONAS.   U.  S.     Sodium  Carbonate. 
Fa^COj  +  10H,O  =  285.45. 

Preparation. — Impure  sodium  carbonate,  or  soda-ash,  is  consumed 
in  enormous  quantities  in  the  arts,  and  clieap  methods  of  production 
have  been  long  sought  for.    The  process  elaborated  by  Leblanc  in  1784, 
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a  French  apothecary,  has  been  most  largely  used,  and  it  possesses  a  his- 
toric interest  because  of  the  public  endorsements  which  it  received  from 
the  French  government  in  1794.  It  is  remarkable  that  this  process  has 
been  successfully  worked,  without  material  modifications, /or  a  century, 
and  has  supplied  the  world  with  cheap  soap  and  cheap  glass.  It  also 
furnishes  a  striking  illustration  of  the  unrequited  labors  of  inventors 
and  benefactors,  from  the  fact  that  Leblanc  died  a  pauper  in  a  French 
asylum.  Sodium  carbonate  is  made  from  common  salt  by  two  steps : 
first,  by  converting  the  salt  by  sulphuric  acid  into  sodium  sulphate, 
and,  secondly,  by  decomposing  the  sulphate  by  calcium  carbonate  and 
charcoal  at  a  high  temperature,  so  as  to  yield  sodium  carbonate.  The 
chemical  reactions  are  as  follows  : 

2NaCl  +  H2SO,  =  Na^SO^  +  2HC1, 

Sodium  Sulpliuric  Sodium  Hydrochloric 

Chloride.  Acid.  Sulphate.  Acid. 

Na^SO,  +  CaCOj  +  C,  =  Na^COg  +  CaS  +  4CO. 

Sodium  Calcium  Carbon.  Sodium  Calcium  Carbon 

Sulphate.  Carbonate.  Carbonate.  Sulphide.       Monoxide. 

The  sulphate,  first  dried,  is  mixed  with  its  own  weight  of  ground  lime- 
stone, and  half  its  weight  of  small  coal,  ground  and  sifted,  and  the 
whole  is  heated  in  a  reverberatory  furnace,  where  it  fuses  and  forms  a 
black  mass.  The  coal,  at  the  temperature  employed,  converts  the  sodium 
sulphate  into  sodium  sulphide.  This  reacts  with  the  limestone,  so  as  to 
form  calcium  sulphide  and  sodium  carbonate.  The  black  mass  is  next 
digested  in  warm  water,  which  takes  up  the  alkali  and  other  soluble 
matters,  and  leaves  the  insoluble  impurities,  called  soda  waste,  largely 
utilized  in  the  manufacture  of  sodium  hyposulphite.  The  solution  is 
evaporated  to  dryness,  and  the  mass  obtained  is  calcined  with  one-fourth 
of  its  weight  of  sawdust,  to  convert  the  alkali  fully  into  carbonate,  by 
means  of  the  carbonic  acid  resulting  from  the  combustion  of  the  saw- 
dust. The  product  is  redissolved  in  water,  and  the  solution  evaporated 
to  dryness.  This  soda-ash  contains  about  50  per  cent,  of  sodium 
carbonate. 

Solvay's  process  for  making  sodium  bicarbonate  is  given  on  page  559  ; 
the  bicarbonate  is  easily  converted  into  carbonate  by  heating,  and  the 
carbon  dioxide  is  utilized  in  another  part  of  the  process. 

The  cryolite  process  is  used  largely  in  the  United  States.  Cryolite, 
AlgFg  +  6NaF,  consists  mainly  of  a  double  fluoride  of  aluminium  and 
sodium,  containing  in  100  parts  13  of  aluminium,  34  of  sodium,  and  53 
of  fluorine.  Sodium  carbonate  is  obtained  by  heating  cryolite  with 
chalk,  whereby  calcium  fluoride  is  formed,  while  the  sodium  and  alu- 
minium combine  to  form  sodium  aluminate,  a  weak  salt,  which  is  dis- 
solved out  by  lixiviation.  The  soda  is  converted  into  carbonate  by 
passing  carbon  dioxide  under  pressure  through  the  solution ;  and  the 
alumina,  separated  from  the  soda,  becomes  insoluble,  and  is  deposited. 

AlgFg  +  6NaF  +  GCaCOj  =  Al203,3Na20  +  GCaFj  +  GCO^. 

Cryolite.  Calcium  Sodium  Calcium  Carbon 

Carbonate.  Aluminate.  Fluoride.  Dioxide. 

Very  excellent  sodium  bicarbonate  is  now  obtained  from  England 
and  Germany,  there  being  much  competition  amoug  tlie  manufacturers 
to  produce  the  salt  cheaply  and  of  good  quality. 
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Odor.  Taste, 

Solubility. 

AND  Keaction. 

Water. 

Alcohol. 

Other  Solvents. 

Colorless,   monoclinic    crystals,  rap- 
idly efflorescing  in  dry  air,  and,  if 
exposed,  soon  loses  about  half  of 
its  water  of  crystallization  (31.46 
per   cent,  of  its  weight),  and  be- 
comes   a    white    powder.      When 
heated  to  32.5°   C.  (90.5°  F.),  the 
crystals  fuse  in  their  water  of  crys- 
tallization,  and   lose   some  water. 
At  a  higher  temperature,  the  salt 
continues  to  lose  water,  until,  at 
last,  an  anhydrous  residue  is  left, 
corresponding  to  37  per  cent,  of 
the  weight  of  the  crystals.     At  a 
bright  red  heat  the  anhydrous  salt 
fuses.    To  a  non-luminous  flame  it 
imparts  an  intensely  yellow  color. 

Odorless ;  strong- 
ly   alkaline 
taste;    alkaline 
reaction,    effer- 
vescing strong- 
ly with  acids. 

At  15°  C. 

(59°  F.), 
1.6  parts. 
At  38°  C. 

(10  0.4° 

P.), 
0.09  part. 

Boiling, 
0.2  part. 

Insoluble. 

Insoluble    in 
ether.     Sol- 
uble in  1.02 
parts  of  gly- 
cerin. 

Test  for  Identity  and 
Quantitative  Test. 

Impurities.                                  Tests  for  Impurities. 

A  5-per-cent.  aqueous  so- 
lution of  the  salt  should 
be  perfectly  clear  and 
colorless,  leaving  no  in- 
soluble residue. 

If  the  crystallized  salt  be 
heated   in   a    test-tube, 
the  vapor  of  ammonia 
should  not  be  evolved. 

To  neutralize    1    Gm.  of 
anhydrous      Sodium 
Carbonate  (deprived  of 
its    water  of  crystalli- 
zation  by  heat   imme- 
diately    before     being 
weighed)     should      re- 
quire not  less  than  18.7 
C.c.  of  normal  sulphu- 
ric acid  (corresponding 
to  not    less   than    98.9 
per   cent,  of  the  pure 
salt),     methyl  -  orange 
being  used   as   indica- 
tor. 

Sulphocya 

Arsenic,   ] 
Iron,     Al 
num,  etc. 

Calcium. 

Limit    of 
tassium. 

Limit  of  ( 
ride. 

Limit    of 
phate, 
phite,       i 
Hyposulp 

nate. 

jead, 
umi-  ^ 

Po-  ^ 

Dhlo- 

Sul- 
Sul- 
i  n  d 
hite. 

If  5  C.c.  of  the  aqueous  solution  (1  in  20)  be 
slightly  supersaturated  with  hydrochloric  acid, 
the  liquid  should  not  be  colored  red  by  a  drop 
of  ferric  chloride  T.S. 

'  If  to  5  C.c.  of  the  aqueous  solution,  slightly  su- 
persaturated with  hydrochloric  acid,  an  equal 
volume  of  hydrogen  sulphide  T.S.  be  added, 
no  turbidity  should  be  produced  either  before 
or  after  the    addition  of    ammonia  water  in 
slight  excess. 
If  5  C.c.  of  the  aqueous  solution  be  slightly  su- 
persaturated with  acetic  acid,  the  addition  of 
0.5    C.c.  of   ammonium   oxalate   T.S.   should 
produce  no  turbidity. 
If  5  C.c.  of  the  aqueous  solution  be  slightly  su- 
persaturated with  acetic  acid,  the  addition  of 
0.5  C.c.  of  sodium  cobaltic  nitrite  T.S.  should 
not  render  it  turbid  within  one  hour. 

''  If  1.2  Gm.  of  the  salt  be  dissolved  in  10  C.c.  of 
diluted  nitric  acid,  then  0.5  C.c.  of  decinormal 
silver  nitrate  V.S.  added,  and  the  precipitate, 
if  any,  removed  by  tiltration,  the  clear  filtrate 
should  remain  unaffected  by  further  addition 
of  silver  nitrate  V.S. 

'  If  2.5  Gm.  of  the  salt  be  dissolved  in  10  C.c.  of  di- 
luted hydrochloric  acid,  then  0.1  C.c.  of  nitric 
acid  and  0.1  C.c.  of  barium  chloride  T.  S.  added, 
and  the  precipitate,  if  any,  removed  by  filtra- 
tion, the  clear  filtrate  should  remain  unaffected 
by  the  further  addition  of  barium  chloride  T,S. 

Uses. — Sodium  carbonate  is  one  of  the  most  useful  of  the  alkaline 
salts  :  it  is  the  source  of  most  of  the  sodium  salts  made  by  the  pharma- 
cist. It  is  important  in  this  connection  not  to  use  the  effloresced  car- 
bonate, as  it  is  stronger  in  proportion  to  the  amount  of  water  that  it 
has  lost.  It  is  rarely  given  internally,  on  account  of  its  disagreeable 
taste.     The  dose  is  from  ten  to  twenty  grains  (0.6  to  1.2  Gm.). 
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SODII    CARBONAS    EXSICCATUS.   U.S.     Dried  Sodium  Carbonate. 

Metric.  Old  form. 

Sodium  Carbonate 200  Gm.  32  oz.  av. 


To  make 100  Gm.  16  oz.  av. 

Break  the  crystals  into  small  fragments,  and  allow  them  to  effloresce 
for  several  days  in  warm  air,  at  a  temperature  not  exceeding  25°  C. 
(77°  F.),  until  they  are  completely  disintegrated  ;  then  dry  the  white 
powder  at  a  temperature  of  about  45°  C.  (113°  F.),  until  its  weight  is 
reduced  to  100  G-m.  [old  form  16  oz.  av.].  Pass  the  powder  through 
a  sieve,  and  preserve  it  iu  well-stoppered  Dottles. 

Tlie  tiieoretical  proportion  of  water  in  official  sodium  carbonate  is 
nearly  63  per  cent.,  so  that  the  exsiccated  carbonate  still  retains  some 
water  of  crystallization.  It  is  a  white,  hygroscopic  powder,  corre- 
sponding to  the  tests  of  purity  under  Sodii  Carbonas.  It  is,  of  course, 
of  twice  the  strength  of  sodium  carbonate.  To  neutralize  1  Gm.  of 
Dried  Sodium  Carbonate  should  require  not  less  than  13.8  Co.  of 
normal  sulphuric  acid  (corresponding  to  about  73  per  cent,  of  an- 
hydrous sodium  carbonate). 

Uses. — The  object  of  driving  off  water  from  sodium  carbonate  is  to 
furnish  a  more  uniform  product,  and  to  render  the  dose,  when  admin- 
istered in  pill  or  powder  form,  less  bulky.  The  dose  is  from  five  to 
ten  grains  (0.3  to  0.6  Gm.). 

SODII    CHLORAS.   U.  S.     Sodium  Chlorate. 

NaC103=  106.25. 

Preparation. — This  salt  is  usually  prepared  by  Wittstein's  process, 
which  consists  in  first  preparing  acid  sodium  tartrate  by  adding  a  strong 
solution  containing  nine  and  a  half  parts  of  tartaric  acid  to  a  hot  aque- 
ous solution  of  nine  parts  of  sodium  carbonate.  The  hot  solution  is 
mixed  with  one  in  which  eight  parts  of  potassium  chlorate  have  been 
dissolved.  Acid  potassium  tartrate  separates,  whilst  sodium  chlorate  re- 
mains in  solution.  The  filtered  solution  is  evaporated  and  crystallized. 
If  desired  of  absolute  purity,  it  may  be  recrystallized  from  an  alcoholic 
solution. 

Na^COa  +  2H2C,HP6  =  2NaHC,H,06  +  CO^  +  H^O, 

Sodium  Tartaric  Acid  Sodium  Carbon  Water. 

Carbonate.  Acid.  Tartrate.  Dioxide. 

NaHC^HA  +  KCIO3  =  NaClOg  +  KHC.HA- 

Acid  Sodium  Potassium  Sodium  Acid  Putassium 

Tartrate.  Chlorate.  Chlorate.  Tartrate. 

Owing  to  the  facility  with  which  this  salt  parts  with  its  oxygen, 
the  following  official  cautionary  direction  should  be  borne  in  mind  : 
"Siidium  Chlorate  should  be  kept  in  glass-stoppered  bottles,  and  great 
caution  should  be  observed  in  handling  the  salt,  as  dangerous  explo- 
sions are  liable  to  occur  when  it  is  mixed  with  organic  matters  (cork, 
tannic  acid,  sugar,  etc.),  or  with  sulphur,  antimony  sulphide,  phospho- 
rus, or  other  easily  oxidizable  substances,  and  either  heated  directly, 
or  subjected  to  trituration  or  concussion." 
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Sodii  Cbloras.   U.S. 


Colorless,  transparent  crystals  (prin- 
cipally regular  cubes  with  tetrahe- 
dral  facets),  or  a  crystalline  pow- 
der, permanent  in  dry  air.  When 
heated,  the  salt  melts  and  gives  oif 
oxygen  (about  45  per  cent,  of  its 
weight),  finally  leaving  a  residue 
of  sodium  chloride,  readily  solu- 
ble in  water,  and  yielding,  with 
silver  nitrate  T.S.,  a  white,  curdy 
precipitate,  insoluble  in  nitric  acid. 


Odor,  Taste, 
AND  Reaction. 


Odorless;  cool- 
ing, saline 
taste ;  neu- 
tral reac- 
tion. 


Water. 


At  15°  C. 
(59°  F.), 
1.1  parts. 

Boiling, 
0.5  part. 


Alcohol. 


At  15°  C. 
(59°  F.), 
100  parts. 

Boiling, 
40  parts. 


Other  Solvent. 


Soluble  in  5 
parts  of  gly- 
cerin. 


Tests  for  Identity. 


Impukities. 


Tests  for  Impurities. 


It  imparts  to  a  non- 
luminous  flame  an 
intensely  yellow 
color. 

When  a  crystal  of  the 
salt  is  dropped  into 
hydrochloric  acid, 
the  liquid  assumes 
a  deep  greenish-yel- 
low color,  and  emits 
the  odor  of  chlorine. 


Limit    of    Po- 
tassium. 


Tartrate. 


Arsenic,  Lead, 
etc. 

Iron,      Alumi- 
num, etc. 

Magnesium, 
etc. 

Calcium. 

Sulphate. 
Limit  of  Chlo- 
ride. 


{A  saturated,  aqueous  solution  should  not  be  rendered 
turbid  by  sodium  bitartrate  T.S. 
f  An  aqueous  solution  of  the  residue  left  after  igniting 
i       a  portion  of  the  salt  should  not  give  an  alkaline 
(^       reaction  upon  litmus  paper. 

(  The  aqueous  solution  (1  in  20),  slightly  acidulated 
I        with  acetic  acid,  should  not  be  rendered  turbid  by 
the  addition  of  an  equal  volume  of  hydrogen  sul- 
phide T.S.,  either  at  once, 
Or  after  the  addition  of  ammonia  water  in  slight 
\       excess. 

(  The  aqueous  solution  (1  in  20)  should  not  be  ren- 
i  dered  turbid  by  adding  to  it  a  few  drops  of  affi- 
le monia  water  and  then  sodium  phosphate  T.S. 
r  The  solution  (1  in  20),  slightly  acidulated  with 
i  acetic  acid,  should  not  be  rendered  turbid  by  am- 
(       monium  oxalate  T.S., 

Nor  by  barium  chloride  T.S. 
f  Nor  should  silver  nitrate  T.S.  produce  in   it  more 
(       than  a  slight  opalescence. 


Uses. — This  salt  has  an  advantage  over  potassinm  chlorate  in  point 
of  solubility,  thus  permitting  the  use  of  stronger  solutions.  The  dose 
is  from  ten  to  twenty  grains  (0.6  to  1.2  Gm.). 

SODII   CHLORIDUM.   U.S.     Sodium  Chloride. 
NaCl;  58.37. 
Preparation. — Common    salt   is   universally  distributed   over   the 
world,  and  may  be  mined,  as  rock  salt,  or  obtained  by  evaporating 
sea-water. 


Odor,  Tastf,, 
AND  Keaction. 

Solubility. 

Sodii  Chloridum.   U.  S. 

Water. 

Alcohol. 

Other  Solvent. 

Colorless,  transparent,  cubical  crys- 
tals, or  a  white,  crystalline  powder, 
permanent    in    dry    air.      When 
heated,  the  salt  decrepitates ;   at  a 
red    heat   it  fuses,  and   at   a  still 
higher    temperature   it   is   slowly 
volatilized,  with  partial  decompo- 
sition.     A   fragment  of  the   salt 
imparts  to  a  non-luminous  flame 
an  intensely  yellow  color. 

Odorless ;   pure- 
ly saline  taste; 
neutral    reac- 
tion. 

At  15°  C. 

(59°  F.), 
2,8  parts.' 

Boiling, 
2.5  parts. 

Almost  in- 
soluble. 

Insoluble      in 
ether  or  chlo- 
roform. 
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Test  for  Identity  and 
Quantitative  Test. 


With  silver  nitrate  T.S. 
the  solution  yields  a 
white,  curdy  precipi- 
tate insoluble  in  nitric 
acid. 

If  0.195  Gm.  of  well-dried 
Sodium  Chloride  be 
dissolved  in  10  C.c.  of 
water,  and  the  solution 
mixed  with  a  few  drops 
of  potassium  chromate 
T.S.,  it  should  require 
not  less  than  .33.4  C.c. 
of  decinormal  silver  ni- 
trate V.S.  to  produce  a 
permanent  red  color 
(corresponding  to  at 
least  99.9  per  cent,  of 
the  pure  salt). 


Tests  foii  Imfuuities. 


Limit  of  Potas- 
sium. 

Magnesium,  etc. 

Calcium. 

Sulphate. 

Arsenic,  Lead, 
Zinc,  Iron,  Alu- 
minum, etc. 


Iodide    or    Bro- 
mide. 


No  turbidity  should  be  produced  in  5  C.c.  of 
the  aqueous  solution  (1  in  20)  by  the  addi- 
tion of  0.5  C.c.  of  sodium  cobaltic  nitrite 
T.S., 

Nor  by  the  addition  of  sodium  ])hosphate  T.S. 
and  a  few  drops  of  ammonia  water. 

The  aqueous  solution,  slightly  acidulated  with 
acetic  acid,  should  not  be  rendered  turbid 
by  ammonium  oxalate  T.S., 

Nor  by  barium  chloride  T.S., 

Nor  by  an  equal  volume  of  hydrogen  suljihido 
T.S.,  either  before  or  after  addition  of  am- 
monia water  in  slight  e.xce.-is. 

If  2  Gm.  of  the  finely  powdered  salt  be  di- 
gested for  some  hours  with  26  C.c.  of  warm 
alcohol,  and,  after  cooling,  the  undissolved 
salt  be  removed  by  filtration,  then  the  fil- 
trate evaporated  to  dryness  and  the  residue 
dissolved  in  1  C.c.  of  water  and  mixed  with 
a  few  drops  of  starch  T.S.,  the  addition  of 
chlorine  water,  drop  by  drop,  should  pro- 
duce neither  a  blue  nor  a  yellow  tint. 


Uses. — Sodium  chloride  is  largely  used  as  a  condiment  and  an  anti- 
septic. It  undoubtedly  serves  a  useful  purpose  in  the  animal  economy, 
as  many  animals  possess  an  instinctive  craving  for  it.  Salt  baths  are 
tonic,  and  valuable  aids  in  many  diseases.  Common  salt  is  used  as  a 
styptic  in  hemorrhage. 

SODII    HYPOPHOSPHIS.    U  S.     Sodium  Hypophosphite. 
NaPH.O^  +  HjO  =  105.84. 

Preparation. — This  salt  is  prepared  by  mixing  a  solution  of  six 
ounces  of  calcium  hypophosphite  in  four  pints  of  water  with  a  solution 
of  ten  ounces  of  sodium  carbonate  in  one  and  a  half  pints  of  water. 

Ca2H2P02  +  NaaCOj  =  2NaH2P02  +  CaCOj. 

Calcium  Sodium  Sodium  Calcium 

Hypophosphite.  Carbonate.  Hypophosphite.  Carbonate. 

Double  decomposition  takes  place,  with  the  formation  of  calcium 
carbonate  and  sodium  hypophosphite,  of  which  the  latter  is  held  in 
solution,  and  the  former  precipitated.  After  filtration  to  separate  the 
calcium  carbonate,  the  solution  is  evaporated  to  a  pellicle,  and  then 
stirred  constantly  till  the  salt  granulates,  the  heat  being  continued.  If 
required  quite  pure,  the  granulated  salt  is  dissolved  in  officinal  alcohol, 
and  the  liquid,  having  been  evaporated  to  a  syrupy  consistence,  is  set 
aside  to  crystallize. 

Sometimes  the  sodium  hypophosphite  explodes  with  violence  during 
the  evaporation  of  its  solution.  This  was  ascribed  to  the  use  of  too 
high  a  heat ;  but  the  same  accident  has  occurred  when  the  heat  was 
applied  by  means  of  a  water-bath.  Evaporation,  therefore,  should  be 
performed  below  100°  C.  (212°  F.). 

SNaH^PO^  =  Na.PPy  +  NaPOg  +  2PH3  +  2H2. 

Sodium  Sodium  Sodium  Phosphoretted    Hydrogen. 

Hypophosphite.  Pyrophosphate.      Metaphosphate.      Hydrogen. 
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The  gases  evolved  by  heat  are  hydrogen  and  hydrogen  phosphide. 
The  latter  is  well  known  to  be  spontaneously  inflammable. 

The  acid  present  in  this  salt  is  hypophosphorous  add.  It  consists  of 
one  atom  of  phosphorus,  two  atoms  of  oxygen,  and  three  atoms  of 
hydrogen,  only  one  of  the  latter  being  replaceable  by  a  metal. 

This  acid  is  a  powerful  deoxidizer  :  as  it  reduces  mercury  and  silver 
from  their  combinations,  it  should  not  be  prescribed  with  either.  The 
solubility  of  sodium  hypophosphite  and  of  other  hypophosphites  is 
increased  by  the  addition  of  hypophosphorous  acid.     (See  p.  305.) 


Odor,  Taste,  and 
Reaction. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

Small,  colorless,  transparent,  rectan- 
gular plates  of  a  pearly  lustre,  or 
a   white    granular    powder,    very 
deliquescent   on    exposure  to  air. 
When  heated  in  a  test-tube,   the 
salt  at  first  loses  its  water  of  crys- 
tallization, and   at  about  200°  C. 
(392°  F.)  it  is  decomposed,  evolv- 
ing hydrogen  and  hydrogen  phos- 
phide, which  burn  with  a  bright 
yellow  flame,  and  leaving  a  residue 
of  sodium  pyrophosphate  and  me- 
taphosphate,    sometimes    mingled 
with  a  little  red  phosphorus.     To 
a  non-luminous  flame  the  salt  com- 
municates   an     intensely    yellow 
color. 

Odorless ;  bitter- 
ish, sweet,  sa- 
line    taste; 
neutral    reac- 
tion. 

At  15°  C. 
(59°  F.), 
1  part. 

Boiling, 
0.12  part. 

At  15°  C. 

(59°  F.), 
30  parts. 

Boiling, 
1  part. 

Slightly  sol- 
uble in  ab- 
solute alco- 
hol. 

Insoluble  in 
ether. 

Tests  for  Identity. 

Impurities.                           Tests  for  Impurities. 

On  triturating  or  heating  Sodium 
Hypophosphite  with   nitrates, 
chlorates,   or   other   oxidizing 
agents,  it  detonates  violently. 

A  5-per-cent  aqueous  solution  of 
the  salt  yields,  with  silver  ni- 
trate T.S.,  a  white  precipilate, 
which  rapidly  turns  brown  or 
black,  owing  to  the  separation 
of  metallic  silver. 

When  an  aqueous  solution  of  the 
salt  (1  in  20),  acidulated  with 
hydrochloric  acid,  is  added  in 
small   quantity   to    an    excess 
of   mercuric    chloride   T.S.,   a 
white  precipitate  of  mercurous 
chloride  is  formed.    On  further 
addition  of    the  solution,    the 
precipitate  is  reduced  to  metal- 
lic mercury. 

If  0.1  Gm.  of  dry  Sodium  Hypo- 
phosphite be  dissolved   in    10 
C.c.  of  water,  mixed  with  7.5 
C.c.  of  sulphuric  acid  and  40 
C.c.   of  decinormal  potassium 
permanganate   V.S.,    and  the 
mixture  boiled  for  fifteen  min- 
utes,   it    should    require    not 
more  than   3   C.c.  of  decinor- 
mal oxalic    acid    V.S.    to  dis- 
charge  the    red   color    (corre- 
sponding to  at  least  97.96  per 
cent,  of  the  pure  salt). 

r  A  solution  of  0.5  Gm.  of  the  salt  in  1  C.c. 

Limit    of    Po-   J       of   water  should  yield  no  precipitate 

tassium.             j       upon  the  addition  of  1  C.c.  of  sodium 

bitartrate  T.S. 

r  The  aqueous  solution   (1   in    20)  should 

„        .      ...    ..    j       not  be  colored  red  by  the  addition  of 

or'carbonate            *    ^"""P   °^    phenolphtalein   T.S.,    nor 
or  uaroonaie.    j^       eflervesce  on  the  addition  of  an  acid. 
„  ,  .                          Nor  should  it  be  rendered  turbid  by  am- 
Calcium.               1       monium  oxalate  T.S. 

In  the  aqueous  solution  (1  in  20),  acidu- 
.,        .      T      J             lated  with  hydrochloric  acid,  an  equal 
Arsenic,  L,eaa,   j       ^01^,1,^    ^f    hydrogen    sulphide    T.S. 
®  "•                      [       should  not  produce  any  turbidity. 

After  heating  10  C.c.  of  the  aqueous  so- 
lution  (1   in   20)  with   1  C.c.  of  nitric 
Chloride.              ^       acid,  separate  portions  of  the  solution 
should  remain  clear  upon  the  addition 
of  silver  nitrate  T.S. 
Sulphate.                  And  of  barium  chloride  T.S. 
T  •    -f    f  TJV.         r  ^°*  more  than  a  slight  cloudiness  should 
h  t°                 1       ^®  produced   in  the  aqueous   solution 
pnate.                 ^       ^^  ^^^  ^^^^  ^^  magnesia  mixture. 

(  Potassium  ferrocyanido  T.S.  should  not 
Iron.                     <       produce  in  the  acidulated  solution  any 
(      blue  color. 

i 
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Uses. — Sodium  hypophosphite  is  used  in  exhausted  conditions  of  the 
nervous  system  ;  in  pharmacy,  solely  as  an  ingredient  in  syrup  of  the 
hypophosphites. 

SODII    HYPOSULPHIS,   U.S.     Sodium  Hyposulphite, 

Na^SjOj  +  5HjO  ;  247.64. 

Preparation. — Sodium  hyposulphite,  or,  more  correctly,  sodium 
thiosulphate ,  is  made  by  decomposing  soluble  calcium  thiosulphate, 
obtained  by  the  oxidation  of  alkali  waste,  with  either  sodium  sulphate 
or  sodium  carbonate. 

CaS^Oa  +  NaaSO,  =  ^a^Sf>^  +  CaSO^. 

Calcium  Sodium  Sudium  Calcium 

Thiosulphate.  Sulphate.  Thiosulphate.  Sulphate. 

Other  methods  of  making  "  hyposulphite  of  soda"  have  been  used, 
but  the  above  process  has  superseded  them  because  of  its  economy.  It 
is  now  made  on  a  very  large  scale. 


Sodii  Hyposulphis.    U.  S. 

Odor,  Taste,  and 

Solubility. 

Reaction. 

Water. 

Alcohol. 

Other  Solvent. 

Colorless,     transparent,     monoclinic 
prisms.     Permanent  in  the  air  be- 
low 33°  C.  (91.4°   F.),  but  efflo- 
rescent in  dry  air  above  that  tem- 
perature.    When    rapidly    heated 
to  about  50°  C.  (122°  F.),  the  salt 
melts;  when  slowly   heated    until 
it  is  effloresced,  and  afterwards  to 
100°  C.  (212°  F.),  it  loses  all  its 
water  (36.3   per  cent.),  and   at  a 
low    red   heat   it   is    decomposed, 
sulphur   being    evolved,   while    a 
residue   of  sodium   sulphide    and 
sulphate  remains.     A  fragment  of 
the  salt  imparts  to  a  non-luminous 
flame  an  intensely  yellow  color. 

Odorless  ;    cool- 
ing, somewhat 
bitter      taste ; 
neutral     reac- 
tion. 

At  15°  C. 

(59°  F.), 
0.65  part. 
At  20°  C. 

(68°  F.), 
0.5  part. 

Boiling, 
Rapidly 
decom- 
posed. 

Insoluble. 

Slightly  solu- 
ble in  oil  of 
turpentine. 

Tests  fob  Identity  and  Quantitative  Test. 

Impurities.                  Tests  fok  Impurities. 

An  aqueous  solution  of  the  salt  readily  dis- 
solves many  salts  of  silver  (chloride,  bro- 
mide,  iodide,  oxide,  etc.),  and  discharges 
the  color   of  a  solution    of    iodine    or  of 
starch  iodide. 

If  ferric  chloride  T.S.  be  dropped  into  the 
aqueous  solution  (1  in  20),  a  dark  violet 
color  will  be  produced,  which  disappears 
rapidly  on  agitation. 

Addition  of  sul]>huric  or  hydrochloric    acid 
to  the  aqueous  solution  liberates  from  it 
sulphur  dioxide  (known  by  its  odor,  and 
by  its  blackening  a  strip  of  paper  moist- 
ened with  mercurous  nitrate  T.S.  and  held 
in  the  escaping  gas),  and  causes  a  white 
precipitate  of   sulphur  (distinction  from 
sn/pliite  or  bimi/pliite). 

If  0.25  Gm.  of  Sodium  Hyposulphite  be  dis- 
solved in  10  C.c.  of  water  and  a  few  drops 
of  starch  T.S.  added,  it  should  require  at 
least  9.9  C.c.  of  decinormal  iodine  V.S.  to 
produce  a  permanent   blue   color  (corre- 
sponding to  at  least  98.1  per  cent,  of  the 
pure  salt). 

Lead,  Iron,  etc.  ■ 

Calcium. 

Caustic    Alkali 
or  Carbonate. 

Sulphide. 
Sulphate. 

If  to  5  C.c.  of  the  aqueous 
solution  (1  in  20)  an  equal 
volume  of  hydrogen  sul- 
phide T.S.  be  added,  no  col- 
oration or  turbidity  should 
be  perceptible  either  before 
or  after  the  addition  of  1 
C.c.  of  ammonia  water. 

The  aqueous  solution  should 
not  be  rendered  turbid  by 
the  addition  of  ammonium 
oxalate  T.S. 

The  aqueous  solution  of  the 
salt  (1  in  20)  should  not  be 
colored  red  by  a  drop  of 
^       phenolphtalein  T.S. 

Nor  should  a  drop  of  silver 
nitrate  T.S.  produce  a  brown 
or  a  black  precipitate  in  5 
C.c.   of  this  solution. 

In  a  dilute  aqueous  solution 
(1  in  80),  barium  chloride 
T.S.  should  produce  no  tur- 
bidity. 
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Uses. — This  compound  is  used  in  the  official  volumetric  test  of 
sodium  hyposulphite,  and  occasionally  in  medicine,  as  an  alterative 
and  resolvent,  in  doses  of  ten  to  thirty  grains  (0.6  to  1.9  Gm.).  Ex- 
ternally, it  is  used  in  baths,  and  also  as  an  ointment.  Its  principal 
use  is  in  the  arts,  as  an  antic/dor  in  paper  manufacture ;  whilst  in  plio- 
tography,  under  the  abbreviated  name  of  "  hypo,"  it  is  invaluable  as 
a  solvent  for  the  unaltered  silver  chloride  or  bromide  in  the  film. 

SODII    lODIDUM.   U.  S.     Sodium  Iodide. 
Nal;  149.53. 

Preparation. — This  iodide  may  be  prepared  by  double  decomposi- 
tion between  solutions  of  ferrous  iodide  and  sodium  carbonate,  or  by 
treating  a  solution  of  sodium  hydrate  with  iodine,  exactly  as  in  the 
preparation  of  potassium  iodide.  The  former  process  is  preferable  if 
working  on  a  small  scale. 

+ 


Fel^ 

Ferrous 
Iodide. 


Na^COg 

Sodium 
Carbonate. 


==  2NaI  +  FeCO,. 


Sodium 
Iodide. 


Ferrous 
Carbonate. 


By  boiling  the  solution  containing  the  ferrous  carbonate  the  latter  is 
rendered  less  bulky,  and  it  can  be  easily  separated  by  filtration. 


Sodii  lodidum.  U.  S. 


Colorless,  cubical  crystals,  or  a  white,  crystalline 
powder.  In  moist  air  it  deliquesces  and  becomes 
partially  decomposed  into  sodium  carbonate  and 
free  iodine,  assuming,  thereby,  a  reddish  color. 
At  a  dull  red  heat  the  salt  melts.  At  a  full  red 
heat  it  is  slowly  volatilized,  with  partial  decompo- 
sition. A  fragment  of  the  salt  imparts  to  a  non- 
luminous  flame  an  intensely  yellow  color. 


Odob,  Taste, 
AND  Reaction. 


Odorless;  saline 
and  slightly 
bitter  taste ; 
neutral  or 
faintly  alka- 
line reaction. 


Solubility. 


Water. 


At  15°  C. 
(59°  F.), 
0.6  part. 

Boiling, 
0.33  part. 


Alcohol. 


At  15°  C. 
(59°  F.), 
3  parts. 

Boiling, 
1.4  parts. 


Vest  for  Identity  and 
Quantitative  Test. 


Impurities. 


Tests  fob  Impurities. 


If  to  5  C.c.  of  the  aque- 
ous solution  (1  in 
20)  1  C.c.  of  chlo- 
rine water  be  added, 
iodine  will  be  lib- 
erated and  impart 
to  the  solution  a 
yellow  color.  On 
agitating  this  mix- 
ture with  a  few 
drops  of  chloroform, 
the  latter  will  ac- 
quire a  violet  color. 


More  than  5 
per  cent,  of 
Water. 


Limit  of  Potas- 
sium. 

Calcium. 

Arsenic,  etc. 
Zinc,    Iron, 

A  1  u  minum, 

etc. 


Limit    of 
kali. 


Iron. 


Al- 


If  the  salt  be  in  distinct  crystals,  only  a  few  mono- 
clinic  prisms  (containing  2  molecules  of  water) 
should  be  found  among  the  regular  cubes  of  the 
anhydrous  salt.  On  drying  1  Gm.  of  the  salt  at 
100°  C.  (212°  F.),  it  should  not  lose  more  than  0.05 
Gm.  in  weight. 

A  solution  of  1  Gm.  of  the  salt  in  1  C.c.  of  water 
should  yield  no  precipitate  with  1  C.c.  of  sodium 
bitartrate  T.S. 

The  aqueous  solution  (1  in  20),  slightly  acidulated 
with  acetic  acid,  should  remain  clear  after  the  ad- 
dition of  ammonium  oxalate  T.S. 

Or  of  an  equal  volume  of  hydrogen  sulphide  T.S. 

The  addition  of  ammonium  sulphide  T.S.  should  not 
produce  either  a  coloration  or  a  turbidity  in  the 
aqueous  solution. 

If  1  Gm.  of  the  salt  be  dissolved  in  water,  and  0.05  C.c. 
(1  drop)  of  decinorinal  oxalic  acid  V.S.  be  added, 
no  red  color  should  be  produced  by  the  addition  of 
a  drop  of  phenolphtalein  T.S. 

The  aqueous  solution,  slightly  acidulated  with  hydro- 
chloric acid,  should  not  be  colored  blue  upon  the 
addition  of  potassium  ferrocyanide  T.S. 
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Test  foe  Identity  and 
Quantitative  Tist. 


Impurities. 


Tests  fob  Impurities. 


If  0.5  Gm.  of  the  well- 
dried  salt  be  dis- 
solved in  10  C.c.  of 
water,  and  2  drops 
of  potassium  chro- 
mate  T.S.  be  added, 
it  should  not  re- 
quire more  than 
34.5  C.c.  nor  less 
than  33.4  C.c.  of 
deoinormal  silver 
nitrate  V.S.  to  pro- 
duce a  permanent 
red  color,  corre- 
sponding to  at  least 
98  per  cent,  of  the 
pure  salt. 


Free  Iodine. 


lodate. 


Sulphate. 


Cyanide. 


Nitrate 
Nitrite. 


If  0.5  Gm.  of  the  salt  be  dissolved  in  10  C.c.  of 
freshly  boiled  distilled  vpater,  and  the  solution 
mixed  with  a  few  drops  of  starch  T.S.,  no  blue 
color  should  appear  either  at  once 

Or  after  the  addition  of  a  drop  of  diluted  hydro- 
chloric acid. 

If  5  C.c.  of  the  aqueous  solution  (1  in  20)  be  acidu- 
lated with  hydrochloric  acid,  and  0.5  C.c.  of 
barium  chloride  T.S.  be  added,  no  immediate  tur- 
bidity should  appear, 
f  If  5  C.c.  of  the  aqueous  solution  be  gently  heated  with 
1  drop  of  ferrous  sulphate  T.S.  and  0.5  C.c.  of  potas- 
sium hydrate  T.S.,  no  blue  color  should  appear 
after  acidulating  the  mixture  with  hydrochloric 
acid. 

If  1  Gm.  of  the  salt  be  mixed  with  0.5  Gm.  of  iron 
filings  and  0.5  Gm.  of  powdered  zinc,  and  heated 
in  a  test-tube  with  5  C.c.  of  sodium  hydrate  T.S., 
no  ammoniacal  vapors  should  be  evolved. 


Uses. — Medicinally,  this  salt  is  preferred  to  potassium  iodide  by 
some  practitioners,  although  apparently  without  good  reasons.  The 
dose  is  from  five  to  fifteen  grains  (0.3  to  0.9  Gm.). 

SODII    NITRAS.   U.S.     Sodium  Nitrate. 
NaNOj;  84.89. 
Preparation. — Sodium  nitrate,  called   also   cubic  nitre,  and  Chili 
saltpetre,  is  a  native  salt  found  in  Chili  and  Peru,  purified  by  crystal- 
lization from  its  aqueous  solution.     It  is  the  cheapest  source  for  obtain- 
ing nitrates,  as  explained  elsewhere  (see  Acidum  Nitricura). 


Sodii  Nitras.   U  S. 

Odor,  Taste,  and 
Keaction. 

Solubility. 

Water. 

Alcohol. 

Colorless,     transparent,    rhombohedral     crystals. 
Deliquescent   in    damp   air.     When  heated  to 
about  312°  C.  (593.6°  F.),  the  salt  melts  without 
decomposition.      At   a   higher   temperature  it 
evolves  oxygen  and  is  reduced  to  nitrite. 

Odorless;  cooling, 
saline,       and 
slightly      bitter 
taste ;      neutral 
reaction. 

At  15°  C. 
(59°  F.), 
1.3  parts. 

Boiling, 
0.6  part. 

At  15°  C. 

(59°  F.), 
100  parts. 

Boiling, 
40  parts. 

Tests  fur  Identity  and 
Quantitative  Test. 


Tests  fob  Impurities. 


Thrown  upon  red-hot 
coals,  the  s»lt  defla- 
grates. A  fragment 
of  the  salt  imparts 
to  a  non-luminous 
flame  an  intensely 
yellow  color. 

If  the  aqueous  solution 
be  mixed  in  a  test- 
tube  with  a  drop  of 
diphenylamino  T.S., 
and  sulphuric  acid 
be  carefully  poured 
in,  so  as  to  form  a 
separate  layer,  a  deep 
blue  color  will  ap- 
pear at  the  line  of 
contact. 


Limit  of  Potas- 
sium. 

Arsenic  and 
Metallic  Im- 
purities. 

Calcium,  Mag- 
nesium, etc. 

lodate  and  Io- 
dide. 


Sulphate. 
Chloride. 


A  solution  of  0.5  Gm.  of  the  salt  in  1  C.c.  of  water 
should  not  be  precipitated  or  rendered  turbid  by 
1  C.c.  of  sodium  bitartratc  T.S. 

The  aqueous  solution  (1  in  20)  should  not  be  col- 
ored or  rendered  turbid  by  the  addition  of  hy- 
drogen sulphide  T.S.  or  ammonium  sulphide  T.S. 

Nor  by  the  addition  of  equal  parts  of  ammonia 
water  and  sodium  phosphate  T.S. 

If  the  aqueous  solution  be  mixed  with  a  few  drops, 
each,  of  hydrogen  sulphide  T.S.  and  starch  T.S., 
and  then  some  chlorine  water  poured  carefully- 
upon  the  mixture,  no  blue  color  should  appear 
at  the  line  of  contact. 

No  turbidity  should  bo  produced  within  five  min- 
utes in  the  aqueous  solution,  acidulated  with 
nitric  acid,  on  the  addition  of  barium  chloride 
T.S. 

Or  silver  nitrate  T.S. 
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Uses. — Sodium  nitrate  is  used  in  a  number  of  diseases,  such  as  epi- 
lepsy, angina  pectoris,  dysentery,  etc.,  but  without  marked  effects. 
The  dose  is  fifteen  to  twenty  grains  (0.9  to  1.2  Gm.). 

SODII    NITRIS.   V.  S.     Sodium  Nitrite. 

NaNO.,  =  68.93. 

Preparation. — Sodium  nitrite  has  been  made  official  solely  on  account 
of  its  use  in  preparing  spirit  of  nitrous  ether.  It  is  made  by  heating 
sodium  nitrate  in  contact  with  starch,  or  preferably  by  adding  strips  of 
slieet-lead  to  sodium  nitrate  heated  to  the  fusing  point  for  several  hours, 
lead  oxide  being  formed  at  the  same  time.  After  cooling,  the  fused 
sodium  nitrite  is  lixiviated  with  water,  purified,  and  recrystallized. 


Sodii  Nitris.  U.S. 


White,  opaque,  fused  masses,  usually  in  the  form  of 
pencils,  or  colorless,  transparent,  hexagonal  crystals. 
AVhen  exposed  to  the  air,  the  salt  deliquesces  and  is 
gradually  oxidized  to  sodium  nitrate. 

When  heated,  the  salt  melts,  and  at  a  red  heat  it  is 
decomposed,  yielding  oxygen,  nitrogen,  nitrogen 
dioxide,  and  sodium  oxide.  To  a  non-luminous 
flame  it  imparts  an  intensely  yellow  color. 


Odok,  Taste, 
AND  Reaction. 


Odorless;  mild, 
saline  taste ; 
alkaline  re- 
action. 


Water. 


At  15°  C. 

(59°  F.), 
1.5  parts. 

Boiling, 
Very    sol- 
uble. 


Slightly 
soluble. 


Tests  fob  Identity  and  Quantitative  Tests. 


Impurities. 


Tests  for  Impcbities. 


If  the  aqueous  solution  of  the  salt  be  mixed 
with  some  potassium  iodide  T.S.,  and  a  few 
drops  of  acid  added,  iodine  will  be  liberated, 
and  nitrogen  dioxide  gas  will  escape  with 
effervescence. 

If  0.15  Qm.  of  Sodium  Nitrite  be  dissolved  in  5 
C.c.  of  water,  and  introduced  into  a  nitrom- 
eter, then  followed  by  a  solution  of  1  Gm. 
of  potassium  iodide  in  6  C.c.  of  water  and  15 
C.c.  of  normal  sulphuric  acid,  the  liberated 
nitrogen  dioxide  gas  should  measure  not  less 
than  50  C.c.  at  15°  C.  (59°  F.),  or  .51.7  C.c. 
at  25°  C.  (77°  F.),  corresponding  to  not  less 
than  97.6  per  cent,  of  the  pure  salt. 


Insoluble    Im- 
purities. 


Iodide. 


Lead,    Arsenic, 
Copper,  etc. 


The  salt  should  readily  dis- 
solve in  20  parts  of  water, 
forming  a  colorless  solu- 
tion, leaving  no  insoluble 
residue. 

If  1  drop  of  hydrochloric  acid 
and  a  few  drops  of  starch 
T.S.  be  added  to  5  C.c.  of 
the  aqueous  solution,  no 
blue  coloration  should  ap- 
pear. 

If  5  C.c.  of  the  aqueous  solu- 
tion be  mixed  with  an 
equal  volume  of  hydrogen 
sulphide  T.S.,  no  colora- 
tion or  precipitate  should 
be  produced. 


SODII    PHOSPHAS.   U.  S.     Sodium  Phosphate. 
Na^HPO,  +  I2H2O  =  357.32. 
[Sodium  Orthophosphate.] 

Preparation. — Sodium  phosphate  may  be  prepared  by  the  process 
formerly  official,  as  follows  : 

Take  of  Bone,  calcined  to  whiteness  and  in  fine  powder,  120  oz. 
troy ;  Sulphuric  Acid  72  oz.  troy  ;  Carbonate  of  Sodium,  Water,  each, 
a  sufficient  quantity.     Mix  the  powder  with  the  Sulphuric  Acid  in 
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an  eartlien  vessel ;  then  add  8  pints  of  Water,  and,  havinp;  stirred  the 
mixture  thoroughly,  digest  for  three  days,  occasionally  adding  a  little 
AVater  to  replace  that  which  is  lost  by  evaporation,  and  frequently  stir- 
ring the  mixture.  At  the  expiration  of  that  time,  pour  in  8  pints  of 
boiling  Water,  and  strain  through  muslin,  gradually  adding  more  boil- 
ing Water  until  the  liquid  passes  nearly  tasteless.  Set  by  the  strained 
liquor  that  the  dregs  may  subside,  and,  having  poured  off  the  clear  so- 
lution, boil  it  down  to  8  pints.  To  the  concentrated  liquid,  poured  off 
from  the  newly  formed  dregs  and  heated  in  an  iron  vessel,  add  by 
degrees  Carbonate  of  Sodium,  previously  dissolved  in  hot  Water,  until 
effervescence  ceases,  and  the  phosphoric  acid  is  completely  saturated ; 
then  filter  the  liquid,  and  set  it  aside  to  crystallize.  Having  removed 
the  crystals,  add,  if  necessary,  a  small  quantity  of  Carbonate  of  Sodium 
to  the  liquid,  so  as  to  render  it  slightly  alkaline ;  then  alternately  evap- 
orate and  crystallize,  so  long  as  crystals  are  produced.  Lastly,  keep 
the  crystals  in  a  well-stopped  bottle. 

The  part  of  bones  which  is  incombustible  is  obtained  by  burning 
them  to  whiteness,  and  consists  of  neutral  calcium  phosphate,  called 
bone-phosphate,  or  bone-ash,  associated  with  some  calcium  carbonate. 
When  this  is  mixed  with  sulphuric  acid,  the  calcium  carbonate  is  en- 
tirely decomposed,  giving  rise  to  effervescence.  The  calcium  phosphate 
undergoes  partial  decomposition ;  the  greater  part  of  the  lime,  being 
liberated,  precipitates  as  calcium  sulphate,  while  the  phosphoric  acid 
combines  with  the  undecomposed  portion  of  the  phosphate,  and  remains 
in  solution  as  an  acid  calcium  phosphate,  holding  dissolved  a  small 
portion  of  calcium  sulphate. 

Ca32PO,  +  2H2SO4  =  CaH,2PO,  +  2CaS04. 

Calcium  Sulphuric  Acid  Calcium  Calcium 

Phosphate.  Acid.  PhoBpliale.  Sulphate. 

In  order  to  separate  the  acid  phosphate  from  the  precipitated  mass 
of  calcium  sulphate,  boiling  water  is  added  to  the  mixture,  the  whole  is 
strained,  and  the  sulphate  washed  as  long  as  acid  phosphate  is  removed, 
which  is  known  by  the  water  passing  through  in  an  acid  state.  The 
different  liquids  which  have  passed  the  strainer,  consisting  of  the  solu- 
tion of  acid  calcium  phosphate,  are  mixed  and  allowed  to  stand ;  and 
by  cooling  a  portion  of  calcium  sulphate  is  deposited,  which  is  got  rid 
or  by  decantation.  The  bulk  of  the  liquid  is  now  reduced  by  evapora- 
tion, and,  in  consequence  of  the  diminution  of  the  water,  a  fresh  portion 
of  calcium  sulphate  is  deposited,  which  is  separated  by  subsidence  and 
decantation  as  before.  The  acid  calcium  phosphate  solution,  being 
heated,  is  now  saturated  by  means  of  a  hot  solution  of  sodium  carbon- 
ate. The  carbonic  acid  is  liberated  with  effervescence,  and  the  alkali, 
combining  with  the  excess  of  acid  of  the  acid  phosphate,  produces 
sodium  phosphate ;  while  the  acid  calcium  phosphate,  by  the  loss  of  its 
excess  of  acid,  becomes  the  neutral  phosphate  and  precipitates. 

CaH,2P0,  +  Na^COg  =  CaHPO,  +  Na^HPO,  +  H^O  +  CO^. 

Acid  Calcium  Sodium  Calcium  Sodium  Water.  Carbon 

Phosphate.  Carbonate.  Phosphate.  Phosphate.  Dioxide, 
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The  calcium  pliosphate  is  separated  by  filtration  ;  and  the  filtered 
liquor,  which  is  a  solution  of  sodium  phosphate,  is  evaporated  so  as  to 
crystallize. 


Sodii  Phosphas.  U.S. 


Large,  colorless,  monoclinic  prisms.  The  crys- 
tals effloresce  in  the  air,  and  gradually  lose  5 
molecules  of  their  water  of  crystallization  (25.1 
per  cent.).  When  heated  to  about  40°  C.  (104° 
F.),  the  salt  fuses,  yielding  a  clear  liquid,  and, 
on  continued  heating  to  near  100°  C.  (212°  F.), 
it  loses  all  its  water  of  crystallization  (60.3  per 
cent.).  At  a  red  heat,  it  is  converted  into 
sodium  pyrophosphate. 


Odor,  Taste,  and 
Keaction. 


Odorless ;  cooling, 
saline  taste ; 
slightly  alka- 
line reaction. 


Solubility. 


Water. 


At  15°  C. 

(59°  F.), 
5.8  parts. 

Boiling, 
1.5  parts. 


Insoluble. 


Tests  for  Identity  and 
Quantitative  Test. 


A  fragment  of  the  salt 
imparts  to  a  non- 
luminous  flame  an 
intensely  yellow 
color. 

A  5-per-cent.  aqueous 
solution  of  the  salt 
yields  a  white  pre- 
cipitate with  mag- 
nesia mixture. 

With  silver  nitrate  T.S. 
it  yields  a  yellow 
precipitate,  soluble 
in  ammonia  water 
and  in  nitric  acid. 

If  0.5  C.c.  of  the  aque- 
ous solution  be  mix- 
ed with  1  C.c.  of 
ammonium  molyb- 
date  T.S.,  the  mix- 
ture will  at  once 
assume  a  yellow 
color,  and,  after  a 
few  minutes,  yield 
a  yellow  precipitate, 
the  appearance  of 
which  is  hastened 
by  a  gentle  heat. 


Tests  for  Impurities. 


Calcium. 


Metals. 


Limit    of     Ar- 
senic. 


Limit  of  Potas- 
sium. 


Carbonate. 


Hypophosphite, 
etc. 

Limit  of  Chlo- 
ride. 

Limit    of    Sul- 
phate. 


No  residue  should  be  left  on  dissolving  the  salt  in 
water. 

No  turbidity  or  coloration  should  be  produced  in 
the  aqueous  solution  by  the  addition  of  a  small 
quantity  of  ammonium  sulphide  T.S.,  or  of  an 
equal  volume  of  hydrogen  sulphide  T.S.  after 
the  addition  of  a  few  drops  of  hydrochloric  acid. 

If  1  Gm.  of  the  powdered  salt  be  shaken  with  3 
C.c.  of  stannous  chloride  T.S.  (see  List  of  Re- 
agents, BettendorfiTs  Test  for  Arsenic),  then  a 
small  piece  of  pure  tin-foil  added,  and  a  gentle 
heat  applied,  no  brown  coloration  should  appear 
within  fifteen  minutes. 

If  0.5  Gm.  of  the  salt  be  dissolved  in  4  C.c.  of 
water,  and  1  C.c.  of  sodium  bitartrate  then 
added,  the  solution  should  remain  perfectly 
clear. 

No  effervescence  should  occur  on  the  addition  of 
hydrochloric  or  nitric  acid  to  a  solution  of  the 
salt. 

On  adding  to  5  C.c.  of  the  aqueous  solution  (1  in 
20)  0.5  C.c.  of  silver  nitrate  T.S.,  a  pure  yellow 
precipitate  will  be  formed,  which  should  not  be- 
come dark-colored  by  heating. 

And  which,  upon  the  addition  of  nitric  acid,  should 
yield  a  perfectly  clear  or,  at  most,  only  a  slightly 
opalescent  liquid. 

If  to  5  C.c.  of  the  aqueous  solution,  acidulated 
with  hydrochloric  acid,  0.5  C.c.  of  barium  chlo- 
ride T.S.  be  added,  the  solution  should  not  be 
rendered  more  than  very  slightly  opalescent. 


Uses. — Sodium  phosphate  is  principally  used  as  a  cathartic,  in  doses 
of  half  an  ounce  to  one  ounce  (15.5  to  31.1  Gm.). 

SODII    PYROPHOSPHAS.   U.  S.     Sodium  Pyrophosphate. 
Na.PjO,  -f  lOHjO  =  445.24. 

Preparation. — Sodium  pyrophosphate,  as  its  name  indicates,  is 
prepared  by  heating  sodium  phosphate  in  a  suitable  vessel  to  redness. 
When  sodium  pliosphate  is  subjected  to  a  temperature  of  44°  C. 
(111.2°  F.),  it  melts  in  its  water  of  crystallization  ;  if  the  heat  be  in- 
creased to  100°  C.  (212°  F.),  all  the  water  is  dispelled,  and  but  40  per 
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cent,  of  the  original  weight  remains ;  at  300°  C.  (572°  F.)  it  is  con- 
verted into  tiie  tetrabasic  phosphate  or  pyrophosphate.  By  dissolving 
this  residue  in  water,  filtering,  and  crystallizing,  the  salt  may  be  ob- 
tained. 


Sodii  Pyrophosphas.  t^.  8. 


Colorless,  transparent,  monoclinic  prisms,  or  a 
crystalline  powder,  permanent  in  cool  air, 
slightly  efflorescent  in  warm  air.  When 
heated  to  100°  C.  (212°  F.),  the  salt  loses  its 
water  of  crystallization  (40.34  per  cent.)  with- 
out previous  fusion.  At  a  higher  temperature  it 
fuses,  forming  a  transparent  liquid,  which,  on 
cooling,  solidifies  to  a  crystalline  mass. 


Odor,  Taste,  and 
Reaction. 


Odorless;  cooling, 
saline,  and  fee- 
bly alkaline 
taste ;  slightly 
alkaline  reac- 
tion. 


Water. 


At  15°  C. 

(59°  F.), 
12  parts. 

Boiling, 
1.1  parts. 


Insoluble. 


Tests  for  Identity. 


Tests  for  Impurities. 


A  fragment  of  the  salt 
imparts  to  a  non-lumi- 
nous flame  an  intensely 
yellow  color. 

A  5-per-cent.  aqueous  so- 
lution of  the  salt  yields 
with  magnesia  mixture 
a  white  precipitate; 
with  silver  nitrate  T.S. 
it  yields  a  precipitate 
of  a  pure  white  color 
(distinction  from  orlho- 
phospfinie).  Soluble  in 
ammonia  water  and  in 
nitric  acid. 

With  aniraoninm  niolyb- 
date  T.S.  no  preci])itato 
is  formed  within  15  or 
20  minutes,  even  when 
a  gentle  heat  is  applied 
(distinction  from  ortho- 
phosphate). 


Metallic  sub- 
stances. 


Limit  of 
Arsenic. 


Limit  of 
Potassium. 

Carbonate. 

Chloride. 
Sulphate. 


No  turbidity  or  coloration  should  be  produced  in 
the  aqueous  solution  (1  in  20)  by  the  addition  of 
a  small  quantity  of  ammonium  sulphide  T.S. ; 
or  of  an  equal  volume  of  hydrogen  sulphide  T.S. 
after  the  addition  of  a  few  drops  of  hydrochloric 
acid. 

If  1  Gm.  of  the  powdered  salt  be  shaken  with  3  Co. 
of  stannous  chloride  T.S.  (see  List  of  Reagents, 
Bettendorff 's  Test  for  Arsenic),  then  a  small 
piece  of  pure  tin-foil  added,  and  a  gentle  heat 
applied,  no  brown  coloration  should  appear  withim 
fifteen  minutes. 

If  0.5  Gm.  of  the  salt  be  dissolved  in  6  C.c.  of  water, 
and  I  C.c.  of  sodium  bitartrate  then  added,  the 
solution  should  remain  perfectly  clear. 

No  effervescence  should  occur  on  the  addition  of 
hydrochloric  or  nitric  acid  to  a  solution  of  the 
salt. 

In  the  aqueous  solution  of  the  salt,  rendered  acid 
by  nitric  acid,  not  more  than  a  very  slight  opal- 
escence should  be  produced  by  silver  nitrate  T.S., 

Or  by  barium  chloride  T.S. 


Uses. — This  salt  was  made  official  solely  because  of  its  use  in  pre- 
paring ferric  pyrophosphate. 

SODII    SALICYLAS.   U.S.     Sodium  Salicylate. 
NaCjH503  =  159.67. 

Preparation. — Sodium  salicylate  is  prepared  by  mixing  one  hundred 
parts  of  pure  salicylic  acid  with  sufficient  distilled  water  to  form  a  paste, 
and  then  with  one  hundred  and  four  parts  of  pure  crystallized  carbonate 
of  sodium  (uiieflloresced)  in  a  glass  or  porcelain  vessel ;  carbon  dioxide 
will  be  evolved,  and  sodium  salicylate  will  remain  in  solution. 


2HC7HA  +  Na^COg 


,3  _  2NnC,HA  +  HP  +  CO^. 

Salicylic  Acid.  Sodium  Sodium  Water.  Carbon 

Carbonate.  Salic.vlato.  Dioxide. 


The  liquid  may  be  strained  through  thoroughly-washed  muslin  if  found 
necessary,  and  heated  in  a  capsule  until  the  carbon  dioxide  is  expelled. 
It  should  not  be  filtered  through  ordinary  paper,  on  account  of  the 
impurities  generally  present ;  the  slightest  contact  with  iron  will  discolor 
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the  product,  and  for  this  reason  the  commercial  sodium  carbonate  is 
unfitted  for  use  in  making  this  salt. 

If  alkaline  to  litmus  paper,  enough  salicylic  acid  must  be  added  to  be 
slightly  in  excess,  and  the  solution  should  be  evaporated  at  a  low  heat 
to  dryness.  If  the  acid  is  not  in  excess,  the  salt  will  not  be  white,  but 
gray  or  lead-colored  ;  and  if  heated  too  much,  the  odor  of  carbolic  acid 
will  be  noticed. 


Odok,  Taste,  and 
Eeaction. 

Solubility. 

Sodii  Salicylas.  U.  S. 

Water. 

Alcohol. 

Other  Solvent. 

A  white,  amorphous  powder,  per- 
manent  in    cool    air.      AVhen 
heated,  the  salt  is  decomposed, 
giving  off  inflammable  vapors 
and   an   odor   of   phenol,    and 
finally  leaves  a  residue  of  so- 
dium   carbonate.      To   a   non- 
luminous  flame  it  imparts  an 
intensely  yellow  color. 

Odorless ;    sweet- 
ish, saline  taste; 
feebly   acid    re- 
action. 

At  15°  C. 

(59°  F.), 
0.9  part. 

Boiling, 

Very 
soluble. 

At  15°  C. 
(59°  F.), 
6  parts. 

Boiling, 

Very 
soluble. 

Soluble   in  gly- 
cerin. 

Tests  for  Idkntity. 

Impurities.                               Tests  for  Impurities. 

Ferric  chloride  T.S.,  added  to  an 
excess  of  a  concentrated  solu- 
tion of  the  salt,  produces  a  red 
precipitate ;    but   when   added 
to  a  very  dilute  solution  (1  in 
100),  it  produces  a  deep  violet- 
blue  color. 

If  copper  sulphate  T.S.  be  added 
to  the  aqueous  solution  (1    in 
20),  a  green  color  will  be  pro- 
duced. 

On  adding  to  a  stnall  portion  of 
the  salt,  in  a  te.^t-tube,  about  1 
C.c.  of  concentiated  sulphuric 
acid,     and     then,     cautiously, 
about  1  C.c.  of  methylic  alcohol 
in  drops,  on  heating  the  mixture 
to  boiling,  the  odor  of  methyl 
salicylate  will  be  evolved. 

Hydrochloric   or   sulphuric   acid 
produces     in     a    concentrated 
aqueous  solution  of  the  salt  a 
voluminous,  white  precipitate, 
which,    after   being    separated 
by      filtration      and      washed, 
should  conform  to  the  reaction 
and  tests  given  under  Acidum 
Salicylicum. 

Carbonate. 

Metallic       sub- 
stances. 

Sulphate. 

Chloride. 

Readily    Carbon - 
•  izable    Organic 
Impurities. 

r  The  aqueous  solution  should  be  color- 
less, even  when  concentrated,  and 
should  not  effervesce  on  the  addition 
of  acids. 

When  the  solution  (1  in  20)  is  mixed 
with  a  small  quantity  of  ammonium 
sulphide  T.S.,  or  with  an  equal  vol- 
ume of  hydrogen  sulphide  T.S.,  no 
coloration  or  turbidity  should  ap- 
pear. 

If  1  Gm.  of  the  salt  be  dissolved  in  a 
mixture  of  50  C.c.  of  alcohol  and  25 
C.c.  of  water,  then  acidulated  with 
nitric  acid  and  filtered,  a  portion  of 
the  filtrate  should  not  be  rendered 
turbid  by  the  addition  of  a  few  drops 
of  barium  chloride  T.S. 

Another  portion  of  the  filtrate  should 
remain  clear  on  the  addition  of  a  few 
drops  of  silver  nitrate  T.S. 

If  1  part  of  the  salt  be  agitated  with 
15  parts  of  cold,  concentrated  sul- 
phuric acid,  no  brown  color  should 
be  produced  within  fifteen  minutes. 

Uses. — This  salt  is  administered  in  rheumatic  and  neuralgic  affec- 
tions, in  doses  of  twenty  to  thirty  grains  (1.3  to  1.9  Gm.). 

SODII    SULPHAS.    U.S.     Sodium  Sulphate. 

Na^SO^  +  lOHjO  =:-  321.42. 

[Glauber's  Salt.] 

Preparation. — This  salt  is  largely  obtained  as  a  by-product  in  the 
manufacture  of  soda-ash,  hydrochloric  and  nitric  acids,  ammonium 
chloride,  etc. 
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OnoR,  Taste,  and 
Keaction. 

Solubility. 

Sodii  Sulphas.   V.  S. 

Water. 

Alcohol. 

Other  Solvent. 

Large,  colorless,  transpar- 
ent, monoclinic  prisms, 
or     granular     crystals 
rapidly   efflorescing    on 
exposure  to  air,  and  ul- 
timately falling  into  a 
white  powder.      When 
heated  to  33°  C.  (91.4° 
¥.),  the  salt  melts,  and, 
on      further      heating 
gradually  loses    all    its 
water  (55.9   per  cent.) 
At  a  red  heat  the  anhy- 
drous salt  melts  withou 
decomposition. 

Odorless ;     saline 
and    somewhat 
bitter    taste; 
neutral      reac- 
tion. 

At  15°  C.  (59°  F.), 
2.8  parts. 

The  solubility  in 
water  increases  up 
to  34°  C.  (93.2° 
F.),  when  itsma.x- 
imum  is  attained, 
1  part  of  the  salt 
then  dissolving  in 
somewhat  less 
than  0.25  part  of 
water;  from  thence 
it  gradually  de- 
creases with  rising 
temperature,  until 
1  part  requires 
0.47  partof  boiling 
water  for  solution. 

Insoluble. 

Soluble    in 

glycerin. 

Tests  for  Identity. 

Impurities.                                    Tests  for  Impurities. 

A  fragment  of  the  salt 
imparts  to  a  non-lumi- 
nous    flame    an     in- 
tensely   yellow   color. 
The  aqueous  solution 
yields,    with    barium 
chloride  T.S.,  a  white 
precipitate    insoluble 
in  nitric  acid. 

r  If  to  5  C.c.  of  the  aqueous  solution  (1  in  20)  1  Co. 

jy,  ^       .               J        ''^  sodium  phosphate  T.S.  and  0.5  C.c.  of  ammo- 

agnesium.        -^        ^.^  water  be  added,  no  turbidity  or  precipitate 

[       should  be  produced,  even  after  agitation. 

^    ,                        f  The  solution  should  not  effervesce  on  the  addition 

I       of  an  acid. 
.              .           ,    f  It  should  not  be  colored  or  rendered  turbid  by  the 
■j^      ...     J        .        addition  of  ammonium  sulphide  T.S,;  or  of  an 
...   ^         "           equal  volume  of  hydrogen  sulphide  T.S.,  after 
'             "             [       being  acidulated  with  hydrochloric  acid. 

r  After  acidulation  with  nitric  acid,  the  aqueous  solu- 
p,  ,     . ,                 J        tion  should  remain  clear,  or  at  most  be  rendered 
**"  ®*              1        only  very  slightly  opalescent,  on  the  addition  of 
[       silver  nitrate  T.S. 

Care  must  be  employed,  in  using  the  formulas  requiring  this  salt,  to 
see  that  it  is  not  effloresced,  as  such  a  salt  may  have  lost  half  of  its 
water  of  crystallization,  and  be  therefore  one-third  stronger  than  it 
should  be. 

Uses. — This  well-known  sulphate  is  largely  used  in  veterinary  prac- 
tice. As  a  purgative  it  is  not  so  well  suited  for  administration  to  human 
beings,  the  magnesium  sulphate  being  preferred.  It  may  be  given  to 
adults  in  doses  of  half  an  ounce  to  one  ounce  (15.5  to  31.1  Gni.). 


SODII    SULPHIS.   U.S.     Sodium  Sulphite. 
Na^SOj  +  7H.,0  .^  251.58. 

Preparation. — A  very  satisfactory  mode  of  making  this  sulphite  is 
by  dissolving  a  convenient  weight  of  sodium  carbonate  in  a  small  quan- 
tity of  water,  then  passing  sulphurous  acid  gas  through  the  solution 
until  it  is  completely  saturated  and  acid  sodium  sulphite  is  formed. 
The  addition  of  an  equal  weight  of  sodium  carbonate  forms  a  solution 
of  the  neutral  sulphite,  which  is  to  be  evaporated  and  crystallized. 


Na2C03  -f  SO^  = 

Sodium  Sulphurous 

Carbonate.  Acid. 


Na2S03  -f  CO.,. 

Sodium  CarboQ 

Sulphite.  Dioxide. 
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The  sodium  sulphite  which  is  most  frequently  used  now  is  the  granu- 
lated sodium  sulphite :  this  is  prepared  by  evaporating  a  solution  of  the 
sulphite  to  dryness  in  the  usual  manner.  As  thus  prepared,  it  is  much 
more  stable  than  the  crystallized  salt :  it  should  be  remembered,  how- 
ever, that  it  is  of  nearly  twice  the  strength  of  the  latter,  and  the  quan- 
tity used  should  be  proportionally  lessened.  Theoretically,  the  quantity 
of  water  present  in  the  crystals  is  exactly  half  their  weight. 


Odor,  Taste,  and 
Reaction. 

Solubility. 

Sodii  Sulphis.  U.ei. 

Water. 

Alcohol. 

Colorless,  transparent,  monoclinic  prisms,  efflores- 
cent in  dry  air,  and  is  slowly  oxidized  to  sul- 
phate.    When  gently  heated,   the  salt   softens 
somewhat,  but  does  not  fuse.     Above  100°   C. 
(212°  F.),  the  crystals  lose  all  their  water  (50 
per   cent.),  without  fusing  or   changing   their 
shape.     At  a  red  heat  the  salt  fuses  to  a  reddish- 
yellow  mass  of  sodium  sulphate  and  sodium  sul- 
phide.    A  fragment  of  the  salt  imparts  to  a  non- 
luminous  flame  an  intensely  yellow  color. 

Odorle.?s;  cooling, 
saline  and  sul- 
phurous taste ; 
neutral  or  fee- 
bly alkaline  re- 
action. 

At  15°  C. 
(69°  F.), 
4  parts. 

Boiling, 
0.9  part. 

Sparingly 
soluble. 

Test  for  Identity  and  Quan- 
titative Test. 

Impueities.                             Tests  fob  Impurities. 

Upon   the   addition   of  hydro- 
chloric acid  to  the  salt  or  its 
solution,  sulphur  dioxide  gas 
is  liberated,  which   is  recog- 
nized by  its  odor  and  by  its 
blackening  a   strip  of  paper 
moistened     with     mercurous 
nitrate  T.S.  and  held  in  the 
escaping  gas ;  the  solution  re- 
mains clear,  no  sulphur  being 
separated    (distinction    from 
hypostilphite). 

If  O.fiS  Gm.  of  the  salt  be  dis- 
solved in  26  C.c.  of  water  re- 
cently boiled  to  expel  air,  and 
a  little  starch  T.S.  be  added, 
at  least  48  C.c.  of  decinormal 
iodine  V.S.  should  be  required 
to  produce  a  permanent  blue 
tint  (each  C.c.  corresponding 
to  2  per  cent,  of  the  pure  salt). 

Metallic  Im- 
purities. 

Limit     of 
Sulphate. 

Limit      of 
Chloride. 

^  The  aqueous  solution  (1  in  20)  should  not  be 
colored  or  rendered  turbid  by  the  addition  of 
an  equal  volume  of  hydrogen  sulphide  T.S., 
either  before  or  after  the  addition  of  am- 
monia water  in  slight  excess. 

If  a  solution  of  2.5  Gm.  of  the  salt  in  11  C.c. 
of  diluted  hydrochloric  acid  be  heated  suf- 
ficiently to  expel  the  sulphur  dioxide,  then 
0.15  C.c.  of  barium  chloride  T.S.  added,  and 
the  precipitate,  if  any,  removed  by  filtrjition, 
the  clear  filtrate  should  remain  unaifected 
by  the  further  addition  of  barium  chloride 
T.S. 

If  1.2  Gm.  of  Sodium  Sulphite  be  dissolved  in 
10  C.c.  of  diluted  nitric  acid,  the  solution 
heated  to  expel  the  gases,  then  0.4  C.c.  of 
decinormal  silver  nitrate  V.S.  added,  and 
the  precipitate,  if  any,  removed  by  filtra- 
tion, the  clear  filtrate  should  remain  un- 
changed by  the  further  addition  of  silver 
nitrate  V.S. 

Uses. — Sodium  sulphite  is  one  of  the  most  useful  antiferments. 
is  given  in  doses  of  ten  to  thirty  grains  (0.6  to  1.9  Gm,). 


It 


SODII    SULPHOCARBOLAS.   U.S.     Sodium  Sulphocarbolate. 
NaS03C6H,(OH)  +  2HjO  =  231.50. 
[Sodium  Paraphenolsulphonate.] 

Preparation. — Sodium  sulphocarbolate  may  be  made  by  mixing 
equal  parts  of  pure  carbolic  acid  and  strong  sulphuric  acid,  whereby 
sulphocarholic  acid,  C6HgHS04,  is  produced.  The  mixed  liquids  must 
be  subjected  to  a  temperature  of  55°  C.  (131°  F.)  for  several  days,  and 
then  twenty  parts  of  water  should  be  added.     Two  parts  of  barium 
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carbonate  are  mixcci  with  the  liquid,  a  little  at  a  time,  carefully  gradu- 
ating the  quantity  until  effervescence  ceases.  The  liquid  is  now  allowed 
to  stand,  to  permit  the  precipitation  of  the  barium  sulphate,  and  of  any 
carbonate  which  may  be  present,  and  the  liquor  filtered.  The  solution 
of  barium  sulphocarbolate  is  decomposed  by  adding  sodium  carbonate 
until  precipitation  ceases,  when  the  liquid  is  filtered  from  the  barium 
carbonate,  and  the  sodium  sulphocarbolate  may  be  obtained  by  evap- 
orating the  filtrate  and  crystallizing. 

CeH.HO  +  H2SO4  =  HCgHsSO,  +  H2O. 

Carbolic  Sulphuric  Sulphocarbolic  Water. 

Acid.  Acid.  Acid. 


Odou,  Taste,  and 
Reaction. 

Solubility. 

Sodii  Sulphocarbolas.   h.  S. 

Water. 

Alcohol. 

Colorless,    transparent,    rhombic   prisms,   slightly 
efflorescent  in  dry  air.     When  heated  a  little 
above  100°  C.  (212°  F.),  the  salt  loses  all  its 
water  (15.5  per  cent.)  and  becomes  white.     At 
a  higher  temperature  it  chars,  emits  inflamma- 
ble vapors  having  the  odor  of  phenol,  and  finally 
leaves  a  residue  of  sodium  sulphate  amounting 
to  30.6  per  cent,  of  the  original  weight. 

Odorless,  or  nearly 
so ;    cooling,   sa- 
line,    somewhat 
bitter  taste :  neu- 
tral reaction. 

At  15°  C. 

(59°  F.), 
4.8  parts. 

Boiling, 
0.7  part. 

At  16°  C. 
(59°  F.), 
132  parts. 

Boiling, 
10  parts. 

Tests  foe  Identity. 

Imfubities.                      Tests  for  Imfubities. 

A  fragment  of  the  salt  imparts  an  in- 
tensely yellow  color  to  a  non-luminous 
flame. 

A  dilute  solution  (1  in  100)  of  the  salt 
is  rendered  pale  violet  by  ferric  chlo- 
ride T.S.,  but  remains  clear;   barium 
chloride  T.S.  leaves  the  solution  clear ; 
but  if  a  portion  of  the  salt  be  ignited, 
and  the  residue  dissolved  in  water,  the 
same  reagent  will  produce  in  the  solu- 
tion a  copious  white  precipitate. 

r  In  the  aqueous  solution  (1   in  20) 

Mptallic  Tm             neither   hydrogen    sulphide   T.S. 

Burities          i        '^°''     ammonium     sulphide     T.S. 

P"  '       ■                 should   produce  any  turbidity  or 

[       coloration. 

i  Nor  should  more  than  a  faint  opal- 
Sulphate.         "I        escence  be   produced   by  barium 

(       chloride  T.S. 
Chloride.             Or  by  silver  nitrate  T.S. 

Uses. — This  salt  is  used  as  an  antifermeut,  in  doses  of  ten  to  twenty 
grains  (0.6  to  1.3  Gra.).     It  is  also  used  in  injections. 
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Why  are  sodium  salts  more  frequently  used  than  potassium  salts  ? 
Describe  sodium. 

How  may  sodium  be  recognized  in  its  salts? 
Table  of  preparations  of  sodium. 

Soda — Give  the  formula  in  symbols  and  molecular  weight. 
How  is  it  obtained  ? 

Give  rationale  of  process  and  chemical  reaction  ;  odor,  taste,  and  tests  for  identity. 
How  may  the  following  impurities  be  detected  ? — viz. :  Organic  matter;  chloride; 
sulphate ;  carbonate  ;  silica  or  carbonate. 
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Why  is  caustic  soda  preferred  to  potassa  ? 

How  is  it  used  pharmaceutioally  ? 

Solution  of  soda — Give  the  Latin  official  name.     How  is  it  made? 

How  much  hydrate  of  sodium  does  it  contain  ? 

"What  is  the  alternative  process  for  making  it  ? 

Of  what  strength  should  the  soda  used  in  this  process  be ;  and  if  not  of  the  proper 
strength,  how  can  it  be  used? 

How  is  sodium  hydrate  obtained  ?  Give  rationale  of  process  ;  chemical  reaction  ; 
description  and  specific  gravity ;  odor,  taste,  and  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Carbonate ;  alkaline  earths  ; 
sulphate  ;  chloride  ;  foreign  impurities. 

What  is  the  dose  ? 

Sodium  acetate — Give  formula  in  symbols  and  molecular  weight. 

How  is  it  obtained?     How  much  water  does  it  contain? 

Give  rationale  of  process  and  chemical  reaction. 

Describe  the  odor  and  taste.     Give  the  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz  :  Chloride ;  sulphate  ;  silica  ; 
metals  ;  alkaline  earths  ;  carbonate ;  organic  impurities. 

What  is  the  dose? 

Sodium  arsenate — Give  formula  in  symbols  and  molecular  weight. 

Give  the  process  for  making  it  which  was  formerly  official.  Give  rationale  of 
process. 

How  much  water  does  it  contain  ?  Give  chemical  reaction.  How  may  impurity 
of  arsenite  be  detected  ? 

What  is  the  dose  ? 

Sodium  benzoate — Give  formula  in  symbols  and  molecular  weight. 

How  is  it  made  ?     Give  rationale  of  process  and  chemical  reaction. 

Sodium  bicarbonate — Give  formula  in  symbols  and  molecular  weight. 

How  is  this  prepared  ? 

What  is  the  object  of  washing  the  commercial  bicarbonate? 

How  much  of  its  weight  does  it  lose  on  being  heated  ? 

What  percentage  of  pure  sodium  bicarbonate  is  required  in  the  official  preparation? 

Give  rationale  of  process. 

What  chemical  reaction  takes  place  during  the  pi-ocess  ? 

How  may  the  following  impurities  be  detected? — viz.:  Chloride;  sulphate;  am- 
monium salts  ;  more  than  about  3  per  cent,  of  carbonate. 

What  is  the  dose  ? 

How  is  commercial  sodium  bicarbonate  prepared  ? 

How  much  water  of  crystallization  does  it  contain  ? 

How  much  water  of  crystallization  does  sodium  carbonate  contain  ? 

Give  rationale  of  process. 

What  is  Solvay's  process,  or  the  ammonia-soda  process  ? 

Give  rationale  of  process. 

What  percentage  of  pure  sodium  bicarbonate  is  it  required  to  contain  ? 

How  may  the  following  impurities  be  detected? — viz.:  Chloride;  sulphate;  car- 
bonate. 

What  is  the  dose  ? 

Sodium  bisulphite — Give  formula  in  symbols  and  molecular  weight. 

How  is  it  prepared  ? 

Give  rationale  of  process. 

What  change  takes  place  on  exposure  to  the  air  ? 

For  what  purpose  is  it  used  in  the  arts  ? 

Describe  the  chemical  reaction  which  takes  place  during  the  process. 

How  may  an  impurity  of  sulphate  be  detected  ? 

What  is  the  dose  ? 

Sodium  borate — Give  formula  in  symbols  and  molecular  weight. 

Where  does  the  commercial  article  come  from,  and  how  is  it  obtained  ? 

What  other  names  has  it  ? 

Where  is  it  found  native  ? 

How  is  it  made  from  boric  acid  ? 

How  much  water  of  crystallization  does  it  contain? 

Give  odor,  taste,  and  chemical  reaction. 

What  are  the  tests  for  identity  ? 

How  may  the  following  impurities  be  detected  ? — viz. :  Carbonate  ;  alkaline 
earllis  ;  meials  ;  sulphate  ;  chloride. 
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What  are  its  medicinal  uses  ? 

For  what  is  it  u.sed  in  pharmacy  ? 

Sodium  bromide — Give  formula  in  symbols  and  molecular  weight. 

How  is  this  generally  made  ?  Give  the  rationale  of  the  process.  Describe  the 
chemical  reaction. 

How  else  may  it  be  made  ? 

How  may  the  following  impurities  be  detected  ? — viz.  :  Bromate  ;  iodide  ;  sul- 
phate ;  more  than  3  per  cent,  of  chloride. 

What  is  the  dose  ? 

Sodium  carbonate — Give  the  formula  in  symbols  and  molecular  weight. 

What  is  Leblanc's  process  for  its  manufacture  ? 

Give  the  rationale  of  the  process. 

What  is  soda-waste,  and  for  what  is  it  used  ? 

How  much  sodium  carbonate  does  the  soda-ash  thus  prepared  contain  ? 

How  may  sodium  carbonate  be  obtained  from  the  bicarbonate,  and  in  what  process 
is  it  so  obtained  ? 

What  is  the  process  known  as  the  cryolite  process  ? 

What  is  cryolite,  and  how  much  sodium  is  contained  in  100  parts  of  it  ?  What  is 
its  formula  in  symbols  ? 

How  is  sodium  carbonate  obtained  from  cryolite  ? 

Give  the  rationale  of  the  process. 

What  percentage  of  water  does  sodium  carbonate  contain  ?  Describe  odor,  taste, 
and  chemical  reaction.     Give  the  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Chloride  ;  sulphate  ; 
metals  ;  alumina. 

What  is  its  use  in  pharmacy  ? 

Why  should  the  effloresced  salt  not  be  used  ? 

What  is  the  dose  of  it  ?     Why  is  it  rarely  used  internally  ? 

Dried  sodium  carbonate — Give  the  Latin  official  name. 

How  is  it  prepared  ? 

What  is  the  t)bject  of  driving  off  the  water  from  the  carbonate  ? 

What  is  the  dose  ? 

Sodium  chlorate — Give  formula  in  symbols  and  molecular  weight. 

What  is  Wittstein's  process  for  preparing  this  salt  ? 

Give  the  rationale  of  the  process. 

What  special  cautionary  direction  is  given  with  this  in  the  U.  S.  P.,  and  for  what 
reason  ?     Describe  the  odor,  taste,  and  chemical  reaction. 

How  may  the  following  impurities  be  detected? — viz.:  Potassium;  sulphate; 
calcium  ;  chloride. 

What  is  the  dose  ? 

What  advantage  has  it  over  potassium  chlorate  ? 

Sodium  chloride — Give  formula  in  symbols  and  molecular  weight. 

Where  does  it  come  from  ? 

Describe  the  odor,  taste,  and  chemical  reaction. 

How  may  the  following  impurities  be  detected  ?— viz.  :  Alkaline  earths  ;  sulphate; 
metals  ;  iodide  or  bromide. 

What  is  the  dose  ? 

Sodium  hypophosphite — Give  formula  in  symbols  and  molecular  weight. 

How  is  the  salt  prepared  ? 

What  danger  attends  the  use  of  too  great  heat  ? 

What  gases  are  evolved  by  heat  ? 

What  acid  is  present  in  this  salt,  and  what  is  its  composition  ? 

Why  should  it  not  be  prescribed  with  combinations  of  mercury  or  of  silver?  De- 
scribe the  odor,  taste,  and  chemical  reaction.     Give  the  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Carbonate;  calcium; 
potassium  ;  sulphate  ;  phosphate. 

What  are  its  uses  in  medicine  and  in  pharmacy  ? 

Sodium  hyposulphite — Give  formula  in  symbols  and  molecular  weight. 

What  is  this  salt  more  correctly  called  ?     Give  the  rationale  of  the  process. 

How  is  it  made  ?     Describe  the  odor,  taste,  and  chemical  reaction. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Sulphate  ;  carbonate. 

What  is  the  dose  ? 

Sodium  iodide — Give  formula  in  symbols  and  molecular  weight. 

How  may  it  be  prepared  '  Give  rationale  of  process.  Describe  the  odor,  taste, 
and  chemical  reaction.     What  are  the  tests  for  identity? 
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How  may  the  following  impurities  be  detected  ? — viz.  :  lodate  ;  more  than  about 
0.5  per  cent,  of  chloride  or  bromide  ;  sulpliate. 

What  is  the  dose  ? 

Sodium  nitrate — Give  formula  in  symbols  and  molecular  weight. 

What  are  the  common  names  of  this  salt,  and  where  is  it  found  ?  Describe  the 
odor,  taste,  and  chemical  reaction.     Give  the  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Metals  ;  alkaline  earths  ; 
potassium  ;  sulphate ;  chloride  ;  iodide. 

Sodium  nitrite — Give  formula  in  symbols  and  molecular  weight. 

How  is  it  prepared  ? 

What  are  its  uses  ? 

Sodium  phosphate — Give  formula  in  symbols  and  molecular  weight. 

What  is  the  process  for  making  it  which  was  formerly  official  ?  Describe  rationale 
of  proce.ss. 

Describe  the  odor,  taste,  and  chemical  reaction.     Give  the  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Carbonate  ;  metals ;  sul- 
phate ;  chloride. 

What  is  the  dose  ? 

What  is  bone-phosphate  or  bone-ash  ? 

Sodium  pyrophosphate — Give  formula  in  symbols  and  molecular  weight. 

How  is  it  prepared  ? 

How  nmch  water  of  crystallization  does  sodium  phosphate  contain  ? 

Describe  the  odor,  taste,  and  chemical  reaction.     Give  the  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz. :  Carbonate  ;  metals  ;  sul- 
phate ;  chloride. 

For  what  is  it  used? 

Sodium  salicylate — Give  formula  in  symbols  and  molecular  weight. 

How  is  it  made  ? 

What  precautions  must  be  used  in  evaporating  the  solution  in  order  to  obtain  the 
salt  white  and  free  from  the  odor  of  carbolic  acid  ? 

Describe  the  odor,  taste,  and  chemical  reaction.     Give  the  tests  for  identit}^ 

How  may  the  following  impurities  be  detected  ? — viz. :  Carbonate ;  foreign  or- 
ganic matter ;  sulphate ;  chloride. 

What  is  the  dose  ? 

Sodium  santoninate — Give  formula  in  symbols  and  molecular  weight. 

What  is  its  dose  ?     What  are  its  supposed  advantages  over  santonin  ? 

Sodium  sulphate — Give  formula  in  symbols  and  molecular  weight. 

How  is  this  salt  obtained  ? 

What  is  the  common  or  popular  name?  Describe  odor,  taste,  and  chemical  re- 
action.    Give  the  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Carbonate;  metals;  chlo- 
ride ;  ammonia. 

How  much  water  of  crystallization  does  it  contain  ? 

What  is  the  dose? 

Sodium  sulphite — Give  fornmla  in  symbols  and  molecular  weight. 

How  may  this  salt  be  prepared?     Describe  rationale  of  process. 

What  difference  is  there  between  the  crj'stallized  salt  and  the  granulated  salt? 
Describe  odor,  taste,  and  chemical  reaction.     Give  the  tests  for  identity. 

How  may  impurity  of  sulphate  be  detected  ? 

What  is  the  dose  ? 

Sodium  sulphocarbolate — Give  formula  in  symbols  and  molecular  weight. 

How  may  this  salt  be  made?  Describe  rationale  of  process.  Describe  odor,  taste, 
and  chemical  reaction.     Give  the  tests  for  identity. 

How  may  impurity  of  sulphate  be  detected  ? 

What  is  the  dose  ? 
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The  lithium  salts  resemble  those  of  potassium  and  sodium.  The 
metal  lithium  is  comparatively  rare,  for,  although  widely  distributed  in 
nature,  it  occurs  in  such  small  quantities  that  the  necessary  labor  to 
extract  it  makes  it  expensive :  it  is  found  in  triphyUne,  in  spodumene, 
and  in  many  mineral  waters. 

I/iihium  is  a  metal  resembling  potassium  and  sodium,  although  much 
less  prone  to  oxidation  :  it  is  soft,  and  is  the  lightest  of  all  known  metals, 
having  the  specific  gravity  of  0.5891.  Heated  in  the  air,  lithium  ignites 
at  a  temperature  above  its  fusing  point,  burning  with  a  bright  white 
light ;  when  thrown  on  water,  it  oxidizes,  but  does  not  fuse  like  sodium. 
Chemically,  lithiimi  is  a  monad,  like  sodium  and  potassium. 

Tests  for  Lithium  Salts. 

1.  A  colorless  flame  is  colored  a  vivid  red  by  volatile  salts  of  lithium. 

2.  Concentrated  solutions  of  lithium  salts  yield  a  white  precipitate 
with  ammonium  carbonate  :  no  precipitate  is  produced  in  dilute  solution 
or  if  ammonia  salti?  are  present. 

3.  Sodium  lihosjihate  produces  a  white  precipitate  in  alkaline  or  neu- 
tral solution,  which  is  soluble  in  acids  and  in  solutions  of  ammonia  salts. 

Official  Preparations  of  Lithium. 

Official  Name.  rrepanition. 

Inorganic  Radicals. 
Lithii  Bromidum     ....  By  decomposing  ferrous  bromide  with  lithium  carbonate. 
Lithii  Carbonas  .    ,   .    .    .  By  precipitating  litiiium  sulphate  with  ammonium  car- 
bonate. 
Organic  Radicals. 

Lithii  Benzoas By  treating  lithium  carbonate  with  benzoic  acid. 

Lithii  Citrus By  treating  lithium  carbonate  with  citric  acid. 

Lithii  Citras  Effervescens  .  By  incorporating  lithium  carbonate  with  sodium  carbon- 
ate, citric  acid,  and  sugar. 
Lithii  Salicylas By  treating  lithium  carbonate  with  salicylic  acid. 

Unofficial  Preparations  of  Lithium. 

Lithii  Borocitras.  Dissolve  20  Gm.  citric  acid,  4  (Jm.  lithium  carbonate,  and  6 

Lithium  Borocitrate.  Gm.  boric  acid  in  sufficient  boiling  water,  evaporate  carefully 

to  dryness,  and  reduce  to  a  powder. 
Lithii  Chloridum,  LiCI.  Dissolve  lithium  carbonate  in  hydrochloric  acid,  and  concentrate 

Lithium  Chloride.  to  crystallize. 

Lithii  Diborocitras.  Dissolve  20  Gm.  citric  acid,  7  Gm.  lithium  carbonate,  and  12 

Lithium  Diborocitrate.  Gm.  boric  acid  in  sufficient  boiling  water,  evaporate  carefully 

to  dryness,  and  reduce  to  a  powder. 
Lithii  lodidum,  Lil.  Digest  a  solution  of  calcium  iodide  with  lithium  carbonate  in 

Lithium  Iodide.  slight  excess,  filter,  and  evaporate  to  dryness. 

Lithii  Nitras,  LiNOs.  Dissolve  lithium  carbonate  in  nitric  acid,  filter,  and  concentrate 

Lithium  Nitrate.  to  crystallize. 

Lithii  Phosph:!^,  LisPOi.  Add  a  solution  of  lithium  carbonate  to  a  solution  of  sodium 

Lithium  Phosphate.  phosphate  with  caustic  soda;  a  crystalline  powder  will  be  pre- 

cipitated. 
Lithii  Sulphas,  Li2S04.n20.      Dissolve  lithium  carbonate  in  sulphuric  acid,  filter,  and  concen- 

Lithium  Sulphate.  trate  to  crystallize. 
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LITHII   BENZOAS.   U.S.     Lithium  Benzoate. 
UC^RP^;  127.72. 

Preparation. — This  may  be  made  by  Shuttleworth's  process,  which 
is  as  follows : 

One  ounce  (av.)  of  lithium  carbonate  is  put  in  a  capsule  with  nine 
fluidounces  of  water,  the  mixture  is  heated,  and  three  and  a  quarter 
ounces  (av.)  of  benzoic  acid  in  small  portions  added,  until  the  carbon- 
ate is  all  decomposed  and  effervescence  ceases :  the  solution  is  filtered 
and  evaporated  to  dryness,  or  crystallized  if  desired.  The  yield  is 
three  and  a  half  ounces.  The  advantage  of  this  process  is  a  saving  in 
time  and  labor  in  evaporating. 

Li^COg  +  2HC7HP2  =  2UC,lip,  +  H^O  +  CO2. 

Litliiiim  Benzoic  Lithium  Water.  Carbon 

Carbunate.  Acid.  Benzoate.  Dioxide. 


Lithii  Benzoas.  U.S. 


A  light,  white  powder,  or  small,  shining,  crys- 
talline scales,  permanent  in  the  air.  When 
heated,  the  salt  fuses;  at  a  higher  tempera- 
ture it  chars,  emits  inflammable  vapors  hav- 
ing a  benzoin-like  odor,  and  finally  leaves  a 
residue  of  lithium  carbonate  mixed  with  car- 
bon, which  imparts  a  crimson  color  to  a  non- 
luminous  flame,  and  its  aqueous  solution  has 
an  alkaline  reaction  upon  litmus  paper. 


Odor,  Taste, 
AND  Reaction. 


Odorless,  or  having 
a  faintly  benzoin- 
like odor;  cool- 
ing and  sweetish 
taste;  faintly  acid 
reaction. 


Water. 


At  15°  C. 
(69°  F.), 
4  parts. 

Boiling, 
2.5  parts. 


Alcohol. 


Cold, 
12  parts. 

Boiling, 
10  parts. 


The  presence  of  so- 
dium benzoate  in- 
creases the  solubility 
in  water,  and  lessens 
that  in  alcohol. 


Tests  for  Identity  and  Quantitative  Test. 


Tests  fob  Impuritifs. 


If  2  C.c.  of  ferric  chloride  T.S.  be  mixed  with  a 
small  drop  of  ammonia  water,  and  added  to  2 
C.c.  of  an  aqueous  solution  of  the  salt,  a  volu- 
minous brownish-pink  precipitate  of  basic  ferric 
benzoate  will  result. 

The  aqueous  solution  (1  in  20)  of  the  salt  should 
remain  unaffected  by  sodium  cobaltic  nitrite 
T.S.  (limit  of  potassium),  nor  should  silver  ni- 
trate T.S.  or  barium  nitrate  T.S.  produce  in  it 
more  than  a  very  slight  turbidity  (limit  of  chlo- 
ride and  sulphate). 

If  a  concentrated  solution  of  the  salt  be  mixed 
with  hydrochloric  acid,  a  white  precipitate  of 
benzoic  acid  will  be  formed,  which,  after  being 
separated  from  the  liquid,  and  thoroughly 
washed  and  dried,  should  respond  to  the  tests  of 
purity  given  under  Acidum  Benzoicnm. 

If  the  filtrate  from  this  precipitate  be  evaporated 
to  dryness  and  ignited,  1  part  of  the  residue 
should  be  soluble  in  6  parts  of  absolute  alcohol. 
If  to  this  alcoholic  solution  an  equal  volume  of 
ether  be  added,  no  precipitate  or  turbidity 
should  appear  (limit  of  other  alkalies). 

If  1  Gm.  of  dry  Lithium  Benzoate  be  thoroughly 
ignited  in  a  porcelain  crucible,  so  as  to  burn  off 
most  of  the  carbonaceous  matter,  and  the  residue 
be  mixed  with  20  C.c.  of  water,  it  should  require, 
for  complete  neutralization,  not  less  than  7.8  C.c. 
of  normal  sulphuric  acid  (corresponding  to  not 
less  than  99.6  per  cent,  of  the  pure  salt),  methyl- 
orange  being  used  as  indicator. 


Chloride. 


Sulphate. 


Arsenic,  Lead, 
Iron,  Alumi- 
num, etc. 


Calcium. 
Potassium. 


If  1  C.c.  of  diluted  ni- 
tric acid  be  added  to 
0.2  Gm.  of  Lithium 
Benzoate,  dissolved  in 
2  C.c.  of  water,  and 
the  precipitated  ben- 
zoic acid  be  removed 
by  filtration,  the  clear 
filtrate  should  not  be 
rendered  turbid  on 
the  addition  of  silver 
nitrate  T.S., 

Or  of  barium  nitrate 
T.S. 

The  aqueous  solution  (1 
in  20)  of  the  salt 
should  remain  unaf- 
fected by  hydrogen 
sulphide  T.S.  or  am- 
monium sulphide  T.S., 

Or  by  ammonium  oxa- 
late T.S., 

Or  by  sodium  cobaltic 
nitrite  T.S. 
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Uses. — I^ithium  benzoate  is  used  as  a  remedy  in  gout  and  rheuma- 
tism, in  doses  of  fifteen  to  twenty  grains  (0.9  to  1.3  Gm.). 


LITHII    BROMIDUM.    U.S.     Lithium  Bromide. 
Li  Br;  86.77. 

Preparation, — There  are  several  methods  of  making  this  salt :  1. 
By  dissolving  lithium  carbonate  in  hydrobromic  acid.  2.  By  mixing 
solutions  of  lithium  sulphate  and  potassium  bromide.  3.  By  mixing 
lithium,  carbonate,  bromine,  and  water  together,  and  passing  hydro- 
gen sulphide  gas  through  the  mixture.  4.  By  placing  300  grains  of 
iron  and  2  fluidounces  of  water  in  a  flask,  and  adding  gradually  1  oz. 
av.  of  bromine,  shaking  with  the  application  of  moderate  heat  until  the 
mixture  has  acquired  a  green  color  and  lost  the  odor  of  bromine :  the 
solution  of  ferrous  bromide  is  then  filtered,  heated,  and  200  grains  of 
lithium  carbonate  are  added.  The  solution  is  filtered,  and  evaporated 
until  the  salt  granulates. 

FeBr,  +  LioCO,  =  2LiBr  +  FeCO,. 


Ferrous 
Bromide. 


Lithium 
Carbonate. 


Lithium 
Bromide. 


Ferrous 
Carbonate. 


Odor,  Taste, 
AND  Reaction. 

SOLUBILITT. 

Lithii  Bromidum.  U.S. 

Water. 

Alcohol. 

Other  Solvent. 

A  white,  granular  salt,  very  deli- 
quescent.    At  a  low  red  heat  the 
salt  fuses,  and  at  a  higher  heat  it 
is  slowly  volatilized.    A  fragment 
of    the   salt   imparts   a   crimson 
color  to  a  non-luminous  flame. 

Odorless ;  sharp, 
somewhat  bit- 
ter    taste; 
neutral   reac- 
tion. 

At  15°  C. 
(59°  F.), 
0.6  part. 

Boiling, 
0.3  part. 

Very  sol- 
uble. 

Soluble  in  ether. 

Tests  for  Identity  and  Quantitative  Tests. 


Tests  for  Impurities. 


If  a  few  drops  of  chloroform  be  added  to  5  C.c.  of 
the  solution  (1  in  20),  then  1  C.c.  of  chlorine 
water,  and  the  mixture  shaken,  the  liberated 
bromine  will  dissolve  in  the  chloroform,  com- 
municating to  it  a  yellow  or  yellowish-brown 
color. 

If  0.5  C.c.  of  sodium  cobaltic  nitrite  T.S.  be  added 
to  5  C.c.  of  the  aqueous  solution,  no  precipitate  or 
turbidity  should  occur  within  10  minutes  (limit 
of  pot<i8ii!um). 

One  part  of  the  salt  should  dissolve,  without  residue, 
in  5  parts  of  absolute  alcohol,  and  the  aildition 
of  an  equal  volume  of  ether  fOiould  produce  no 
precipitate  in  this  solution  (limit  of  other  alka- 
li en). 

If  0.3  Gm.  of  dry  Lithium  Bromide  be  dissolved  in 
10  C.c.  of  water  and  2  drops  of  potassium  chro- 
mate  T.S.  be  added,  it  should  require  35.3  C.c. 
of  decinornuil  silver  nitrate  V.S.  to  produce  a 
permanent  red  color  of  silver  chroniate  (corre- 
sponding to  at  least  98  per  cent,  of  the  pure  salt). 


Arsenic,    Lead, 
Copper,  etc. 


Iron,       Alumi- 
num. 


Sulphate. 


Iodide. 


The  aqueous  solution  (1 
in  20)  should  not  be 
affected  by  hydrogen 
sulphide  T.S.  either 
before  or  after  acidu- 
lation  with  a  drop  of 
hydrochloric  acid. 

Nor  by  ammonium  sul- 
phide T.S. 

In  the  aqueous  solution 
no  turbidity  should  be 
produced  by  the  addi- 
tion of  barium  chloride 
T.S. 

If  a  few  drops  of  starch 
T.S.  be  added  to  5  C.c. 
of  the  aqueous  solu- 
tion, and  then  a  drop 
or  two  of  chlorine 
water,  no  blue  color 
should  appear. 


Uses. — Ijithium  bromide  is  probably  the  most  efficient  of  all  the 
bromides  as  a  hypnotic.  The  dose  is  fifteen  to  thirty  grains  (0.9  to 
1.9  Gm.). 
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LITHII    CARBONAS.   U.S.     Lithium  Carbonate. 

Li^COg;  73.87. 

Preparation. — Lithium  carbonate  may  be  prepared  from  lepidolite, 
one  of  the  minerals  in  which  it  is  found,  in  the  following  manner :  10 
parts  of  finely  powdered  lepidolite,  10  parts  of  barium  carbonate,  5 
parts  of  barium  sulphate,  and  3  parts  of  potassium  sulphate  are  fused 
at  a  very  high  temperature  in  a  wind  furnace.  The  heavy  silicate  and 
barium  sulphate  sink  to  the  bottom,  and  a  layer  of  potassium  and 
lithium  sulphates  is  found  at  the  top  of  the  fused  mass.  These  can  be 
extracted  by  simple  lixiviation,  and  then  the  carbonate  prepared  by 
double  decomposition  with  ammonium  carbonate. 


Lithii  Carbonas.  U.S. 


A  light,  white  powder,  per- 
manent in  the  air.  At  a 
low  red  heat  the  salt  fuses ; 
at  a  higher  temperature  it 
loses  some  of  its  carbon  di- 
oxide, and  is  partially  con- 
verted into  lithium  oxide. 
It  imparts  a  crimson  color 
to  a  non-luminous  flame. 


Opoe,  Taste, 
AND  Reaction. 


Odorless ;  alka- 
line taste ;  al- 
kaline reac- 
tion. 


Solubility. 


Water. 


At  15°  C.   (59° 

80  parts. 

Boiling, 
140  parts. 
Much  more  sol- 
uble in  water 
saturated  with 
carbon  diox- 
ide. 


Alcohol. 


Insoluble. 


Other  Solvents. 


Soluble  in  di- 
luted acids, 
with  copious 
effervescence. 


Tests  fob  Identity  and  Quantitative  Tests. 


Impurities. 


Tests  for  Impurities. 


If  1  Gm.  of  Lithium  Carbonate  be  dissolved  in  40 
C.c.  of  diluted  acetic  acid,  no  insoluble  residue 
should  remain. 

If  0.5  Gm.  of  Lithium  Carbonate  be  dissolved  in  2 
C.c.  of  hydrochloric  acid,  and  the  clear  solution  be 
evaporated  to  dryness,  the  dry  residue  should  com- 
pletely dissolve  in  3  C.c.  of  absolute  alcohol,  and 
an  addition  of  3  C.c.  of  ether  should  not  render 
the  .solution  turbid  (limit  of  other  alkalies). 

ll  0.5  Gm.  of  the  dry  salt  be  mixed  with  20  C.c.  of 
water,  it  should  require,  for  complete  neutraliza- 
tion, not  less  than  13.4  C.c.  of  normal  sulphuric 
acid  (corresponding  to  at  least  98.98  per  cent,  of 
the  pure  salt),  methyl-orange  being  used  as  in- 
dicator. 


Limit  of  Potas- 
sium. 

Arsenic,  Lead, 
etc. 

Iron,  Alumi- 
num, etc. 

Calcium. 
Chloride. 
Sulphate, 


A  portion  of  its  solu- 
tion in  diluted  acetic 
acid  solution  should 
not  be  affected  by 
sodium  cobaltic  ni- 
trite T.S., 

Nor  by  hydrogen  sul- 
phide T.S., 

Nor  by  ammonium  sul- 
phide T.S., 

Nor  by  ammonium  ox- 
alate T.S., 

Nor  by  silver  nitrate 
T.S., 

Nor  by  barium  chloride 
T.S. 


Uses. — This  salt  is  the  source  of  the  lithium  salts,  and  it  is  prescribed 
in  gout,  in  doses  of  five  to  fifteen  grains  (0.3  to  0.9  Gm.). 


LITHII    CITRAS.   U.S.     Lithium  Citrate. 
Li^CeHjO,;  209.57. 

Preparation. — The  process  formerly  official  may  be  usefully  em- 
ployed in  making  this  salt : 

Take  of  Carbonate  of  Lithium  100  grains  ;  Citric  Acid,  in  crystals, 
200  grains ;  Distilled  Water  2  fl.  oz.     Dissolve  the  Citric  Acid  in  the 
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water  geutly  heated,  and  to  tlie  solution  gradually  add  the  Carbonate 
of  Lithium  until  ])erfectly  dissolved,  heating  the  solution  so  long  as 
effervescenee  is  produced.  Evaporate,  by  means  of  a  steam-  or  sand- 
bath,  to  a  viscid  consistence,  dry  the  residue  in  an  oven,  at  a  tempera- 
ture of  about  240°  F.,  then  rapidly  pulverize  it,  and  preserve  the 
powder  in  a  well-stopped  bottle. 

SLi^COj  +  2H3C6H5O7  =  2Li3C6HA  +  3H2O  -f  3CO2. 

Lithium  Citric  Acid.  Lithium  Citrate.  Water.  Carbon. 

Carbonate.  Dioxide. 

Lithium  citrate  should  be  kept  in  well-stopped  bottles. 


Lithii  Citra8.  U.S. 

Odor,  Taste, 
AND  Eeaction. 

Solubility. 

Water. 

Alcohol. 

Other  Solvent. 

A  white  powder,  deliquescent  on  ex- 
posure to  air.    When  exposed  to  a 
red  heat,  the  salt  chars,  emits  in- 
flammable vapors  of  a  pungent 
odor,  and  finally  leaves  a  black 
residue     of     lithium     carbonate 
mixed  with   carbon,   which   im- 
parts a  crimson  color  to  a  non- 
luminous  flame. 

Odorless ;    cool- 
i  n  g,     faintly 
alkaline  taste; 
neutral    reac- 
tion. 

At  15°  C. 
(59°  F.), 
2  parts. 

Boiling, 
0.5  part. 

Slightly 
soluble. 

Almost  insoluble 
in  ether. 

Tests  foe  Identity  and  Quantitative  Test. 


Impubities. 


Tests  fob  Impubities. 


If  the  aqueous  solution  (1  in  20)  of  the  salt  be  boiled 
with  an  equal  volume  of  calcium  chloride  T.S.,  it 
deposits  a  white  precipitate. 

If  the  residue  obtained  by  calcining  the  salt  at  a  red 
heat  be  dissolved  in  a  slight  excess  of  diluted 
hydrochloric  acid,  and  the  filtrate  evaporated  to 
dryness,  a  portion  of  the  residue,  treated  with  5 
parts  of  absolute  alcohol,  should  completely  dis- 
solve; and  the  ad'lition  of  an  equal  volume  of 
ether  should  not  render  the  solution  turbid  (limit 
of  other  alkalies). 

If  1  Gm.  of  dry  Lithium  Citrate  be  thoroughly 
ignited  in  a  porcelain  crucible,  so  as  to  burn  otf 
most  of  the  carbonaceous  matter,  and  the  residue 
be  mixed  with  20  C.c.  of  water,  it  should  require 
for  complete  neutralization  not  less  than  14.2  C.c. 
of  normal  sulphuric  acid  (corresponding  to  at  least 
99.2  per  cent,  of  the  pure  salt),  methyl-orange 
being  used  as  indicator. 


Arsenic,    Lead, 
etc. 


Iron,       Alumi- 
num, etc. 

Calcium. 

Limit  of  Potas- 
sium. 

Sulphate. 
Chloride. 


Separate  portions  of 
the  solution,  slightly 
acidulated  with 

-j  acetic  acid,  should 
not  be  affected  by 
hydrogen  sulphide 
T.S., 

Nor  by  ammonium  sul- 
phide T.S., 

I  Nor  by  ammonium  ox- 

I       alate  T.S., 

f  Nor  by  sodium  cobaltio 

I       nitrite  T.S. 

f  Not  more  than  a  slight 

J        turbidity  should  ap- 

I        pear  with  barium  ni- 

t       trate  T.S., 

j   Nor  with  silver  nitrate 

I       T.S. 


Uses. — Lithium  citrate  is  used  for  the  same  purpose  as  lithium  car- 
bonate :  it  is  more  soluble  than  the  latter.  The  dose  is  from  fifteen  to 
twenty  grains  (0.9  to  1.3  Gm.). 


LITHII    CITRAS    EFFERVESCENS.   U.S.      Effervescent  Lithium  Citrate. 

Metric.  Old  form. 

Lithium  Carbonate 70  Gm.  490  grains. 

Sodium  Bicarbonate 280  Gm.  4  oz.  av.  210  gr. 

Citric  Acid 370  Gm.  5  oz.  av.  402  gr. 

Sugar,  in  fine  powder,  a  sufficient  quantity, 

To  make 1000  Gm.  16  oz.  av. 
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Triturate  the  Citric  Acid  with  about  200  Gm.  [old  form  3  oz.  av. 
87  gr.]  of  Sugar,  and  dry  the  mixture  thoroughly.  Then  incorporate 
with  it,  by  trituration,  the  Lithium  Carbonate  and  Sodium  Bicarbonate, 
and  enough  Sugar  to  make  the  product  weigh  1000  Gm.  [old  form  16 
oz.  av.].     Keep  the  powder  in  well-stoppered  bottles. 

Uses. — This  salt  forms  a  pleasant  mode  of  administering  a  lithium 
salt;  the  dose  is  one  to  two  drachms  (3.9  to  7.8  Gm.). 

LITHII    SALICYLAS.   U.S.     Lithium  Salicylate. 
LiCjHjOg  =  143.68. 
Preparation. — This  salt  may  be  prepared  by  adding  60  grains  of 
lithium  carbonate  to  1  fluidounce  of  distilled  water  and  heating  the 
mixture  to  boiling,  then  adding  220  grains  of  salicylic  acid  and  con- 
tinuing the  heat  until  effervescence  ceases,  filtering,  and  evaporating. 


U,CO,  +  2HC,HA 


Lithium 
Carbonate. 


Salicylic  Acid. 


2LiC,HA  +  HP  +  CO^. 

Lithium  Water.  Carbon 

Salicylate.  Dioxide. 


This  salt  should  be  kept  in  well-stoppered  bottles. 


Lithii  Salicylas.    U.S. 


A  white  or  grayish-white  powder,  deliquescent  on 
exposure  to  air.  When  heated,  the  salt  is  de- 
composed, emitting  the  odor  of  phenol,  and 
finally  leaving  a  black  residue  of  lithium  car- 
bonate and  carbon,  and  imparting  a  crimson 
color  to  a  non-luminous  flame. 


Odor,  Taste, 
AND  Keaction. 


Odorless ;  sweetish 
taste ;  faintly 
acid  reaction. 


Very 
soluble. 


Very 
soluble. 


Tests  for  Identity  and  Quantitative  Tests. 


Impubities. 


Tests  for  Impurities. 


If  copper  sulphate  T.S.  be  added  to  an  aqueous 
solution  (1  in  20)  of  the  salt,  the  mi.xture 
should  have  a  bright  green  color. 

If  a  small  quantity  of  ferric  chloride  T.S.  be 
added  to  an  excess  of  a  concentrated,  aque- 
ous solution  (1  in  4)  of  Lithium  Salicylate, 
a  deep  red  color  will  be  produced,  which, 
after  the  liquid  is  largely  diluted  and  mixed 
with  more  ferric  chloride  T.S.,  will  change 
to  a  deep  bluish-violet  tint. 

Upon  adding  to  1  Gm.  of  the  salt,  in  a  test- 
tube,  about  1  C.c.  of  concentrated  sulphuric 
acid,  then,  cautiously,  in  drops,  about  1  C.c. 
of  methylic  alcohol,  and  heating  the  mix- 
ture to  boiling,  the  odor  of  oil  of  gaultheria 
will  be  evolved. 

Hydrochloric  or  sulphuric  acid  produces  in 
the  aqueous  solution  a  voluminous  precipi- 
tate of  salicylic  acid,  which,  when  separated 
and  washed,  should  conform  to  the  reaction 
and  tests  given  under  Acidum  Salicylicxim. 

If  another  portion  of  the  residue,  left  after 
ignition,  bo  dissolved  in  diluted  hydro- 
chloric acid,  and  the  filtrate  evaporated  to 
dryness,  a  portion  of  the  residue,  when 
treated  with  5  parts  of  absolute  alcohol, 
should  completely  dissolve,  and  the  addi- 
tion of  an  equal  volume  of  ether  should  not 
render  the  solution  turbid  (limit  of  other 
alkaliea). 


Iron  and  Organic 
Coloring  Mat- 
ters. 

Carbonate. 


Readily  Carbon- 
izable  Organic 
Impurities. 


Sulphate. 


Limit  of  Chloride. 


Arsenic,       Lead, 
etc. 


Aluminum,  etc. 


The  aqueous  solution 
should  be  colorless, 

And  should  not  effervesce 
on  the  addition  of  di- 
luted acids. 

If  1  part  of  the  salt  be 
agitated  with  15  parts 
of  sulphuric  acid,  no 
color  should  be  imparted 
to  the  acid  within  15 
minutes. 

If  a  portion  of  the  residue, 
left  after  ignition,  be 
dissolved  in  diluted 
acetic  acid,  separate 
portions  of  the  filtrate 
should  not  be  rendered 
turbid  on  addition  of  a 
few  drops  of  barium 
chloride  T.S., 

Nor  more  than  slightly 
turbid  by  silver  nitrate 
T.S. 

Other  portions  of  the  same 
filtrate  should  not  be 
affected  by  hydrogen 
sulphide  T.'S., 

Nor  by  ammonium  sul- 
phide T.S., 
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Tests  fob  Identity  and  Quantitative  Tests. 


Impurities. 


Tests  fob  Impurities. 


If  2  Gm.  of  dry  Lithium  Salicylate  be  thor- 
oughly ignited  in  a  porcelain  crucible,  so 
as  to  burn  off  most  of  the  carbonaceous  mat- 
ter, and  the  residue  bo  mixed  with  20  C.c. 
of  water,  it  should  require,  for  complete 
neutralization,  not  less  than  13.8  C.c.  of 
normal  sulphuric  acid  (corresponding  to 
at  least  99.13  per  cent,  of  the  pure  salt), 
methyl-orange  being  used  as  indicator. 


Calcium. 

Limit    of 
slum. 


f  Nor   by   ammonium    oxa- 

1  late  T.S., 

Potas-  I  Nor    by   sodium    cobaltic 

1  nitrite  T.S. 


Uses. — This  salicylate  is  used,  like  sodium  salicylate,  for  rheuma- 
tism and  gout:  it  is  given  in  doses  of  twenty  to  forty  grains  (1.3  to 
2.6  Gm.). 


QUESTIONS  ON  CHAPTER  XL. 

THE    LITHIUM    SALTS. 

"What  salts  do  the  lithium  salts  resemble?     How  is  lithium  obtained? 

"What  is  its  specific  gravity?     "What  is  its  chemical  quantivalence? 

What  are  the  tests  for  lithium  salts  ? 

Benzoate  of  lithium — Give  formula  in  symbols  and  molecular  weight. 

How  may  it  be  made?  Describe  rationale  of  process.  Give  tests  for  identity. 
Describe  odor,  taste,  chemical  reaction,  and  solubility. 

How  may  the  following  impurities  be  detected? — viz.  :  Salts  of  alkalies;  salts  of 
alkaline  earths  ;  metals.     What  is  the  dose? 

Bromide  of  lithium — Give  formula  in  symbols  and  molecular  weight. 

In  what  various  ways  may  this  salt  be  made  ?  Describe  odor,  taste,  chemical 
reaction,  and  solubility.     Give  tests  for  identit}'. 

How  may  the  following  impurities  be  detected? — viz.  :  Salts  of  alkalies  ;  salts  of 
alkaline  earths  ;  metals.     What  is  the  dose? 

Carbonate  of  lithium — Give  formula  in  symbols  and  molecular  weight.  How  may 
it  be  prepared  ?     Describe  odor,  taste,  and  chemical  reaction.     What  is  the  dose  ? 

Citrate  of  lithium — Give  formula  in  symbols  and  molecular  weight. 

What  is  the  process  for  making  it  which  was  formerly  officinal  ? 

Give  rationale  of  process.     Describe  odor,  taste,  chemical  reaction,  and  solubility. 

What  is  the  official  Latin  name  of  effervescent  lithium  citrate? 

Give  its  formula  and  mode  of  preparation. 

Salicylate  of  lithium — Give  formula  in  symbols  and  molecular  weight. 

How  may  it  be  prepared  ?  Describe  rationale  of  process.  Describe  odor,  taste, 
chemical  reaction,  and  solubility.     Give  the  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Carbonate ;  foreign  organic 
matters  ;  salts  of  alkalies.     What  is  the  dose  ? 


OHAPTEE  XLI 

AMMONIUM. 

The  ammonium  salts  resemble  those  of  the  alkali  metals  so  closely 
in  their  physical  and  chemical  properties  that  they  are  appropriately 
considered  in  this  place. 

The  metal  ammonium  has  not  yet  been  isolated  in  the  free  state,  so 
that  its  appearance  cannot  be  described.  An  ammonium  amalgam  is 
known,  however,  made  by  dissolving  potassium  in  mercury  and  adding 
a  strong  solution  of  ammonium  chloride  to  it.  It  is  a  spongy,  metal- 
lic substance,  which  easily  decomposes  into  ammonia,  mercury,  and 
hydrogen. 

Tests  for  Ammonium  Salts. 

1.  At  high  temperatures  ammonium  compounds  are  volatilized. 

2.  When  heated  with  sodium,  potassium,  or  calcium  hydrate,  the 
odor  of  ammonia  is  evolved  :  the  latter  restores  the  color  of  reddened 
litmus  paper,  and  darkens  the  blue  color  of  paper  moistened  with  solu- 
tion of  copper  sulphate.  Ammonia  forms  a  white  cloud  with  vapor  of 
hydrochloric  acid. 

3.  Solution  of  platinic  chloride,  with  a  few  drops  of  hydrochloric 
acid,  if  added  to  a  solution  of  an  ammonium  salt,  produces  a  yellow 
precipitate. 

4.  Ammonium  salts  are  mostly  colorless,  and  generally  very  soluble 
in  water. 

Official  Preparations  of  Ammonium. 
Ofificial  Name.  Composition  aud  Preparation. 

Aqua  Amm<)nia3 10  per  cent,  by  weight  aqueous  solution  of  NHj. 

Aqua  Ammonise  Fortior  .    .    .    .20  per  cent,  by  weight  aqueous  solution  of  NH3. 

tSpiritus  Ammonite ■   .  10  per  cent,  by  weight  alcoholic  solution  of  NH3. 

Spiritus  Ammoniss  Aromaticus  .  An  aromatic  hydro-alcoholic  solution  of  ammonium 

carbonate. 

Linimentum  Ammonise   ....  35  C.c.  ammonia  water;  5  C.c.  alcohol;    60  C.c. 

cotton  seed  oil. 

Liquor  Ammonii  Acetatis    .    .    .  Made  by  mixing  solution  of  acetic  acid  and  ammo- 
nium carbonate. 

Ammonii  Benzoas By  dissolving  benzoic  acid  in  ammonia  water. 

Ammonii  Bromidum By  adding  ammonia  water  gradually  to  bromine 

under  water. 

Ammonii  Carbonas By  subliming  a  mixture  of  ammonium  chloride  and 

calcium  carbonate. 

Ammonii  Chloridum    .....  By  sub.iming  a  mixture  of  ammonium  sulphate 

and  sodium  chloride. 

Ammonii  lodidum By  mixing  solutions  of  potassium  iodide  and  ammo- 
nium sulphate. 

Ammonii  Nitras By  treating  ammonium  carbonate  with  nitric  acid. 

Ammonii  Valerianas By  passing  ammonia  gas  into  monohydrated  vale- 
rianic acid. 

Trochisci  Ammonii  Chloridi    .    .1.6  gr.  ammonium  chloride  in  each  lozenge. 
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Unofficial  Preparations  of  Ammonium. 


Ammonii  Arsenas,  (NIl4)2,H,As04. 
Ammonium  Arsenate. 

Ammonii  Bioarbonas,  NH^HCOs. 
Ammonium  Bicarbonate. 

Ammonii  Bichromas,  (NIl4)2Cr207. 

Ammonium  Bicliromate. 
Ammonii  Bora.s,  2(NH4HBr204).3H20. 

Ammonium  Borate. 
Ammonii  Carbonas  Fyro-oleosus. 

Pyro-oleous  Ammonium  Carbonate. 
Ammonii  Citras,  (NllijsCellaUT  +  3II2O. 

Ammonium  Citrate. 

Ammonii  et  Ferri  Chloridum. 
Ammonium  and  Iron  Chloride. 

Ammonii  et  Potassii  Tartras. 

Ammonium  and  Potassium  Tartrate. 

Ammonii  Formas,  NII4CHO2. 

Ammonium  Formate. 
Ammonii  Fluoridum,  NH4P, 

Ammonium  Fluoride. 
Ammonii  Nitris,  NII4NO2. 

Ammonium  Nitrite. 

Ammonii  Phosphas,  (NH4)2HP04. 

Ammonium  Pho-sphate. 
Ammonii  Salicylas,  {NH4)C7H503. 

Ammonium  Salicylate. 
Ammonii  Sulphas  (NH4)2S04. 

Ammonium  Sulphate. 
Ammonii  Sulphis,  NH4IISO3. 

Ammonium  Sulphite. 
Ammonii  Sulphocyr'ni<lum,  NH4CNS. 

Ammonium  Sulpliocyanide. 


Saturate  a  concentrated  solution  of  arsenous  acid 
with  ammonia  water  and  allow  it  to  evaporate 
spontaneously. 

Treat  1  (Jm.  powdered  ammonium  carbonate  with 
2  (Jra.  water,  and  decant  the  liquid,  the  residue 
being  the  bicarbonate. 

Add  chromic  acid  to  ammonia  water,  and  concen- 
trate to  crystallize. 

Dissolve  1  Gm.  boric  acid  in  3  Gm.  warm  ammonia 
water,  sp.  gr.  960,  and  allow  to  cool  slowly. 

Incorj)orate  thoroughly  32  (Jin.  ammonium  car- 
bonate with  1  Um.  ethereal  animal  oil. 

Dissolve  1  Um.  citric  acid  in  water,  add  sufficient 
ammonia  water  to  neutralize,  filter,  and  concen- 
trate to  crystallize. 

Mi.x  32  Gm.  ammonium  chloride  with  9  Gm.  solu- 
tion of  ferric  chloride,  and  evaporate  to  dryness 
with  constant  stirring. 

Add  ammonium  carbonate  to  a  hot  solution  of 
acid  potassium  tartrate  until  neutralized,  evapo- 
rate and  crystallize. 

Neutralize  formic  acid  with  ammonia  water,  and 
evaporate  to  crystallize. 

Saturate  hydrofluoric  acid  with  ammonia  water. 

Add  a  solution  of  ammonium  chloride  to  one  of 
silver  nitrate,  and  evaporate  the  clear  solution 
over  sulphuric  acid  to  dryness. 

By  mi.xing  solutions  of  phosphoric  acid  and  am- 
monia. 

Neutralize  salicylic  acid  with  ammonia  water, 
and  evaporate  to  crystallize. 

By  saturating  gas  liquor  with  sulphuric  acid  and 
crystallizing. 

Pass  sulphurous  acid  into  an  alcoholic  solution  of 
ammonia,  and  collect  the  precipitate. 

Dissolve  carbon  bisulphide  in  alcohol,  and  heat 
in  the  presence  of  ammonia  water.  Lastly, 
concentrate  to  crystallize. 


AQUA   AMMONIiE.   U.  S.     Ammonia  Water. 

An  aqueous  solution  of  ammonia  [NH3;  17.01],  containino;  10  per  cent,  by 
weight,  of  the  gas.     It  should  be  kept  in  glass-stoppered  bottles,  in  a  cool  place. 

Preparation. — This  useful  liquid  is  rarely  prepared  by  the  pharma- 
cist, for  the  reason  that  it  cau  be  made  more  economically  by  the  manu- 
facturer. The  official  process  of  1870  (see  U.S.  Dispensatory,  17th 
edition,  p.  119)  directed  that  it  should  be  made  by  mixing  ammonium 
chloride,  in  small  pieces,  with  milk  of  lime,  and  placing  the  mixture 
in  a  retort,  connected  with  a  cooled  receiver  by  means  of  a  glass  tube, 
the  end  of  which  was  dipped  beneath  the  surface  of  distilled  water 
contained  in  the  receiver.  The  rationale  of  this  process  is  that  the  lime 
is  converted  into  calcium  chloride,  whilst  theammoniacal  gas,  liberated 
by  the  heat,  is  dissolved  in  the  di.stilled  water. 

2NH,C1  +  Ca2H0  =  2NH3  +  CaCl^  +  2H2O. 

Ammonium  Calcium  Ammonia.  Calcium  Water. 

Chloride.  Hydrate.  Chloride. 

The  manufacturer  rarely  uses  ammonium  chloride :  the  sulphate  is 
clieaper,  and  it  is  frequentlv  employed  instead.  But  upon  the  large 
scale  the  animoniacal  liquor  obtained  from  gas-works  is  used  directly 
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as  the  source,  being  mixed  with  milk  of  h'me  and  heated ;  the  gaseous 
ammonia  is  then  passed  through  a  series  of  tubes  filled  witii  charcoal, 
which  retain  the  empyreumatic  products.  If  the  tubes  are  long 
enough,  and  sufficient  charcoal  is  employed,  a  pure  product  is  assured ; 
but  much  of  the  commercial  ammonia  water  is  empyreumatic  through 
defective  purification. 


Aqua  Ammonise.   U.  S. 


Odor,  Taste,  and  Keaction. 


A  colorless,  transparent  liquid.  It  is 
completely  volatilized  by  the  heat  of 
a  water-bath.  Sp.  gr.  0.960  at  15°  C. 
(69°  F.). 


Very  pungent  odor ;  acrid, 
alkaline  taste;  strongly 
alkaline  reaction. 


Miscible  in  all  propor- 
tions with  water  and 
alcohol. 


Tests  for  Identity  and 
Quantitative  Test. 


Impurities. 


Tests  for  Impurities. 


On  bringing  a  glass 
rod  dipped  into  hy- 
drochloric acid  near 
the  liquid,  dense 
white  fumes  are 
evolved. 

To  neutralize  3.4  Gm. 
(3.54  C.c.)  of  Am- 
monia Water  should 
require  20  C.c.  of 
normal  sulphuric 
acid  (each  C.c.  cor- 
responding to  0.5 
per  cent,  of  ammo- 
nia), rosolic  acid 
being  used  as  indi- 
cator. 


Empyreuma. 


Readily  Oxidi- 
zable  Matters. 


Traces  of  Car- 
bonic Acid. 

Sulphate, 

Chloride. 

Metallic  Im- 
purities. 

Calcium. 

Coal-tar  Bases 
and  fixed  Im- 
puiities. 


On  supersaturating  Ammonia  Water  with  diluted 
sulphuric  acid,  no  empyreumatic  odor  or  red  color 
should  be  developed. 

If  to  this  liquid  1  C.c.  of  centinormal  potassium 
permanganate  V.S.  be  added,  the  pink  color 
should  not  be  completely  destroyed  within  ten 
minutes. 

Ammonia  Water  should  remain  clear  or  be  at  most 
only  faintly  clouded  when  mixed  with  4  times  its 
volume  of  calcium  hydrate  T.S. 

When  Ammonia  Water  is  supersaturated  with  nitric 
acid,  the  liquid  should  remain  clear  on  the  addi- 
tion of  barium  chloride  T.S. 

AVhen  Ammonia  Water  is  supersaturated  with  nitric 
acid,  the  liquid  should  remain  clear  on  the  addi- 
tion of  silver  nitrate  T.S. 

Either  before  or  after  neutralizing  Ammonia  Water 
with  hydrochloric  acid,  it  should  not  be  aflected 
by  hydrogen  sulphide  T.S. 

Test-solution  of  ammonium  oxalate  should  not  affect 
ammonia  water  if  diluted  with  twice  its  volume 
of  water. 

If  a  third  portion  of  the  acidulated  liquid  be  evap- 
orated on  a  water-bath  to  dryness,  it  should  afford 
a  colorless  residue,  which,  on  ignition,  should  be 
completely  volatilized. 


Uses. — Pharmaceutically,  ammonia  water  is  frequently  used  to  pre- 
cipitate iron  salts  by  combining  with  the  acid  radicals,  ferric  hydrate 
being  thrown  down.  Its  advantage  over  the  fixed  alkalies  consists  in 
its  volatility,  any  excess  being  readily  detected  by  the  odor.  It  is 
largely  used  for  cleaning  fabrics,  although  the  strength  technically 
known  as  "Aqua  Ammonise  F.  F.  F.,"  or  "20°  Ammonia,"  is  em- 
ployed most  frequently  in  the  arts;  the  latter  may  be  diluted  with 
water,  according  to  the  formula  given  on  page  98,  if  it  is  desirable  to 
make  official  ammonia  water  from  it.  In  round  numbers,  three 
parts  of  20°  ammonia  water  require  two  parts  of  water  to  reduce  it  to 
the  strength  of  official  ammonia  water.  Ammonia  water  is  rarely  used 
internally,  the  aromatic  spirit  being  preferred.  The  dose  is  ten  to 
twenty  minims  (0.6  to  1.2  C.c),  largely  diluted.  Externally,  it  is 
caustic  and  stimulating.     Its  old  name  is  Spirits  of  Hartshorn. 
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AQUA   AMMONIA   FORTIOR.   U.  S.     Stronger  Ammonia  Water. 

An  aqueous  solution  of  Aiiiinoniii  [NH3;  17.01],  containing  28  per  cent.,  by 
weight,  ot  the  gas.  It  should  be  kept  in  strong,  glass-stop[)ered  bottles,  not  com- 
pletely filled,  in  a  cool  place. 

Preparation. — Stronger  ammonia  water  is  prepared  in  the  same 
way  that  ammonia  water  is,  the  only  difference  between  the  two  solu- 
tions being  that  of  relative  strength. 

Description  and  Tests. — It  is  officially  described  as  a  colorless, 
transparent  liquid,  of  an  excessively  pungent  odor,  a  very  acrid  and 
alkaline  taste,  and  a  strongly  alkaline  reaction.  Specific  gravity,  0.901 
at  15°  C.  (59°  F.).  Its  reactions  for  identity  and  purity  are  the  same 
as  those  of  Aqua  Ammonise.  To  neutralize  1.7  Gm.  (1.88  C.c.)  of 
Stronger  Ammonia  Water  should  require  28  C.c.  of  normal  sulphuric 
acid  (each  C.c.  corresponding  to  1  per  cent,  of  ammonia),  rosolic  acid 
being  used  as  indicator. 

Uses. — This  liquid  is  used  externally  as  a  caustic  and  vesicant.  It 
is  too  strong  for  internal  administration, 

SPIRITUS    AMMONIiE.   U.S.     Spirit  of  Ammonia. 

An  alcoholic  solution  of  ammonia  [NHj ;  17.01],  containing  10  per  cent.,  by 
weight,  of  the  gas. 

Metric.  Old  form. 

Stronger  Ammonia  Water 250  C.c.  8  fl.  oz. 

Alcohol,  recently  distilled,  and,  after  distillation,  kept  in 

glass  vessels,  a  suflScient  quantity, 

To  make about  16  fl.  oz. 

Pour  the  Stronger  Ammonia  Water  into  a  flask  provided  with  a 
safety  funnel,  and  connected  by  means  of  a  glass  condenser  with  a  well- 
cooled  receiver  containing  500  C.c.  [old  form  16  fl,  oz.]  of  Alcohol, 
the  delivery  tube  of  the  condenser  reaching  to  near  the  bottom  of  the 
receiver.  Heat  the  flask  carefully,  and  very  gradually,  to  a  tempera- 
ture not  exceeding  60°  C,  (140°  F,),  and  maintain  it  at  that  tempera- 
ture for  about  ten  minutes.  Then  disconnect  the  receiver,  and,  having 
ascertained  the  ammoniacal  strength  of  the  contents  by  means  of  nor- 
mal sulphuric  acid  (rosolic  acid  test-solution  being  used  as  indicator), 
add  enough  Ak'ohol  to  make  the  product  contain  ten  per  cent,  by 
weight,  of  Ammonia.  Keep  the  Spirit  in  glass-stoppered  bottles,  in 
a  cool  place. 

This  is  an  alcoholic  solution  of  ammonia  gas,  of  exactly  the  same 
strength  as  ammonia  water.  The  object  of  selecting  a  stronger  aque- 
ous solution  of  the  same  gas,  to  furnish  the  active  ingredient,  was  to 
obtain  an  accurate  and  uniform  quantity  of  the  latter  conveniently  and 
without  contamination.  Practically,  considerable  difficulty  will  be  ex- 
perienced in  maintaining  the  temperature  of  60°  C.  (140°  F.)  for  ten 
minutes.  The  amount  of  ammonia  present  is  determined* by  a  volu- 
metric assay,  in  which  3.4  Gm.  of  the  spirit  of  ammonia,  diluted  with 
distilled  water,  should  require,  for  complete  neutralization,  20  C.c.  of 
normal  sulphuric  acid  (each  C.c.  corresponding  to  0.5  per  cent,  of  Am- 
monia). AVhen  diluted  with  Avater  it  should  respond  to  the  tests  and 
reactions  for  Ammonia  Water.     Sp.  gr,  0.810, 
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Uses. — Spirit  of  ammonia  is  antacid  and  stimulant.  It  is  not  used 
internally  to  any  extent,  the  aromatic  spirit  of  ammonia  being  preferred. 
The  dose  is  from  ten  to  twenty  minims  (0.6  to  1.2  C.c),  largely  diluted 
with  water. 

SPIRITUS   AMMONIiE   AROMATICUS.   U.  S.     Aromatic  Spirit  of 

Ammonia. 

Metric.  Old  form. 

Ammonium  Carbonate,  in  translucent  pieces     .    .  34  Gm.  500  grains. 

Ammonia  Water 90  C.c.  2  fl.  oz.  7  fl.  dr. 

Oil  of  Lemon 10  C.c.  2J  fl.  dr. 

Oil  of  Lavender  Flowers i  C.c.  15  minims. 

Oil  of  Nutmeg 1  C.c.  15  minims. 

Alcohol 700  C.c.  22  fl.  oz.  3  fl.  dr. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1000  C.c.  2  pints. 

To  the  Ammonia  Water,  contained  in  a  flask,  add  140  C.c.  [old 
form  4^  fl.  oz.]  of  Distilled  Water,  and  afterwards  the  Ammonium 
Carbonate  reduced  to  a  moderately  fine  powder.  Close  the  flask  and 
agitate  the  contents  until  the  Carbonate  is  dissolved.  Introduce  the 
Alcohol  into  a  graduated  bottle  of  suitable  capacity,  add  the  oils,  then 
gradually  add  the  solution  of  Ammonium  Carbonate,  and  afterwards 
enough  Distilled  Water  to  make  the  product  measure  1000  C.c.  [old 
form  2  pints].  Set  the  liquid  aside  during  twenty-four  hours  in  a 
cool  place,  occasionally  agitating,  then  filter  it,  through  paper,  in  a 
well-covered  funnel. 

This  preparation  acquires  a  dark  color  by  keeping,  although  nearly 
colorless  when  freshly  prepared.  The  discoloration  is  due  to  the  action 
of  the  alkali  upon  the  alcohol  and  volatile  oils.  It  should  have  the 
specific  gravity  of  0.905.  As  ordinarily  prepared,  from  unselected 
ammonium  carbonate,  precipitation  is  very  apt  to  take  place :  this  is 
due  to  the  use  of  exposed  and  effloresced  ammonium  carbonate,  which 
contains  more  than  the  proper  quantity  of  bicarbonate  (see  Ammonii 
Carbouas).  The  addition  of  ammonia  water  in  the  formula  is  to  con- 
vert the  bicarbonate  into  the  carbonate,  the  latter  being  soluble  in  the 
mixture  of  water  and  alcohol,  whilst  the  bicarbonate  is  insoluble  in 
alcohol.  Sufficient  time  should  be  given  to  effect  the  solution.  The 
ammonium  carbonate  should  be  carefully  selected,  and  only  the  trans- 
lucent pieces  used. 

Uses. — This  is  a  very  valuable  and  largely  used  antacid  and  stimu- 
lant :  the  dose  is  from  twenty  to  sixty  minims  (1.23  to  3.7  C.c),  largely 
diluted  with  water. 

LIQUOR  AMMONII    ACETATIS.    U.S.      Solution   of   Ammonium  Acetate. 

[Spirit  of  Mindererus.] 

An  aqueous  solution  of  Ammonium  Acetate  [NH^C^H^Oj  =  76.87],  containing 
about  7  per  cent,  of  the  salt,  together  with  small  amounts  of  acetic  and  carbonic  acids. 

Metric.  Old  form. 

Ammonium  Carbonate 5  Gm.  365  grains. 

Diluted  Acetic  Acid 100  C.c.  16  fl.  oz. 
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Add  the  Amraouiura  Carbonate  (which  should  be  in  transhicent 
pieces,  free  from  white,  pulverulent  bicarbonate)  gradually  to  the  cold 
Diluted  Acetic  Acid,  and  stir  until  it  is  dissolved. 

This  preparation  should  be  freshly  made  when  wanted. 

Solution  of  Ammonium  Acetate  may  also  be  prepared  in  the  following 
manner : 

Metric.  Old  form. 

Ammonium  Carbonate lo  Gm.  2  oz.  av. 

Acetic  Acid 28  Gm.  4|  fl.  oz. 

Distilled  Water 142  Gm.  about  27  fl.  oz. 

Dissolve  the  Ammonium  Carbonate  in  80  Gm.  [old  form  1  pint]  of 
Distilled  Water,  and  filter  the  solution.  To  the  Acetic  Acid  add  62 
Gm.  [old  form  sufficient  to  make  1  pint]  of  Distilled  Water.  Keep 
the  solutions  in  separate,  well-stopped  bottles,  and,  when  Solution  of 
Ammonium  Acetate  is  to  be  dispensed,  weigh  (or,  if  the  alternative  for- 
mula is  used,  measure)  equal  quantities  of  each  solution  and  mix  them. 

The  reaction  involved  in  this  process  depends  upon  the  decomposition 
of  the  ammonium  carbonate  with  acetic  acid  :  the  free  carbonic  acid  is 
a  desirable  addition  to  the  solution,  which  should  be  dispensed  with  a 
moderate  amount  in  solution. 

(NH,HC03)NH,NH2C02  +  SHC^HA  -=  SNHAHsO,,  + 

Acid  Amuunium  Carbouate  and  Carbamate.  Acetic  Acid.  AmmoDium  Acetate. 

2CO2    +    H2O. 
Carbon  Dioxide.       Water. 

It  will  be  found  in  practice  that  the  last  formula  is  much  more  satis- 
factory than  the  first.  The  solutions  keep  well,  and  it  is  very  con- 
venient to  mix  them  at  the  time  of  dispensing,  and  thus  always  be 
enabled  to  send  out  a  fresh  preparation,  which  retains  sufficient  car- 
bonic acid  gas  to  be  grateful  to  the  patient. 


Liquor  Ammonii  Acetatis.    U.S. 

Taste  and  Reaction. 

Solubility. 

A  clear,  colorless  liquid,  free  from  empyreuma. 
It  is  wholly  volatilized  by  heat. 

Mildly  saline   taste: 
neutral  or  slightly 
acid  reaction. 

Freely  miscible  with 
water  and  alcohol. 

Tests  fob  Identity  and  Quantitative  Test. 

Impuiutif.s.            Tfsts  for  Impurities. 

When  heated  with  potassa,  it  evolves  vapor  of  am- 
monia, and,  when  heated  with  sulphuric  acid,  it 
gives  out  vapor  of  acetic  acid. 

It  contains  about  7  per  cent,  of  ainiuonium  acetate. 

(    It  should  not  be  darkened 
Metals.          <        by  hydrogen  sulphide  or 
(       ammonium  sulphid*. 

Uses. — This  solution  is  used  as  a  diaphoretic  or  diuretic,  in  the  dose 
of  half  a  fluidounce  (15  C.c). 


AMMONll    BEN20AS.   U.  S.     Ammonium  Benzoate. 
NH^C,H50,;  138.72. 

Preparation. — This  salt  may  be  advantageously  prepared  by  the 
former  official  process,  which  is  as  follows  : 

Take  of  Benzoic  Acid  2  oz.  troy ;  Water  of  Ammonia  3|  fl.  oz.,  or 
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a  sufficient  quantity ;  Distilled  Water  4  fl.  oz.  Dissolve  the  Acid  in 
3J  fl.  oz.  of  the  Water  of  Ammonia,  previously  mixed  with  the  Dis- 
tilled Water ;  evaporate  with  a  gentle  heat,  occasionally  adding  Water 
of  Ammonia,  if  necessary,  to  maintain  a  slight  excess  of  the  alkali; 
then  set  aside  to  crystallize,  and  dry  the  crystals  without  heat. 

Ammonium  Benzoate  should  be  kept  in  well-stoppered  bottles. 

The  process  is  one  of  direct  combination,  the  reaction  being  as  follows : 

HCyHA  +  NH.HO  =  NH.C^HA  +  Hp. 

BeDisuic  Ammonia  Aniinxiiium  Water. 

Acid.  Water.  Benzoate. 

The  object  of  retaining  an  excess  of  alkali  in  the  process  is  to  pre- 
vent the  formation  of  the  acid  benzoate,  which  is  less  soluble  than  the 
official  salt. 


Ammonii  Benzoas.   U.  S. 

Odor,  Taste,  and 
Keaction. 

Solubility. 

Water. 

Alcohol. 

Thin,  white,  four-sided,  laminar  crystals,  grad- 
ually losing  ammonia  on  exposure  to  the  air. 
When  strongly  heated,  the  salt  melts,  emits 
vapors  having  the  odor  of  ammonia  and  of 
benzoic  acid,  and  is  finally  wholly  dissipated. 

A  saturated,  aqueous  solution  of  the  salt  affords, 
with  ferric  chloride  T.S.,  a  flesh-colored  pre- 
cipitate, and,  when  it  is  gently  heated  with 
potassium  or  sodium  hydrate  T.S.,  the  odor 
of  ammonia  is  evolved. 

Slight  odor  of  benzoic 
acid ;   saline,  bitter, 
afterwards    slightly 
acrid  taste;  neutral 
or  slightly  acid  re- 
action. 

At  15°  C. 
(69°  F.), 
5  parts. 

Boiling, 
1.2  parts. 

At  16°  C. 
(59°  ¥.), 
28  parts. 

Boiling, 
7.6  parts. 

Tests  for  Impurities. 


If  diluted  nitric  acid  be  added  to  a  10-per-cent.  aqueous  solution  of  the  salt, 
a  precipitate  of  benzoic  acid  is  produced,  and  the  filtrate  from  this  pre- 
cipitate should  not  be  afl'ected  by  barium  chloride  T.S. 

Or  silver  nitrate  T.S. 


Sulphates. 
Chlorides. 


Uses. — Ammonium  benzoate  is  used  as  a  stimulant  diuretic,  in  doses 
of  five  to  twenty  grains  (0.3  to  1.3  Gm.). 

AMMONII    BROMIDUM.    U.S.     Ammonium  Bromide. 
NH^Br  =  97.77. 

Preparation. — Several  methods  have  been  employed  in  making  this 
salt :  1 .  By  double  decomposition  between  solutions  of  ammonium  sul- 
phate and  potassium  bromide,  alcohol  being  added  to  separate  the  am- 
monium bromide.  2.  By  adding  ammonia  water  to  a  solution  of 
ferrous  bromide.  3.  By  Pile's  process,  in  Avhich  one  pound  of  bromine 
is  poured  carefully  into  four  times  its  weight  of  distilled  water  in  a 
stone  jar,  adding  very  gradually,  a  fluidounce  at  a  time,  about  one  quart 
of  ammonia  water,  covering  the  top  of  the  jar  with  a  glass  plate 
when  vapors  arise,  and,  when  all  the  ammonia  has  been  added,  and 
the  solution  is  free  from  the  smell  of  bromine,  evaporating  and  granu- 
lating :  the  yield  is  about  twenty  ounces. 

r,Br  -I-  8NH3  =  6NH,Br  -f  K,. 

Bromine.        Ammonia.  Ammonium         Nitrogen. 

Bromide. 
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Ammonii  Bromidum.   (IS. 


Colorless,  transparent,  prismatic  crystals,  or 
a  white,  crystalline  powder,  permanent 
in  the  air.  Upon  ignition  the  salt  vola- 
tilizes completely  without  melting. 


Odor,  Taste,  and 
Keactiun. 


Odorless;  pungent,  sa- 
line taste;  slightly 
acid  reaction. 


Water. 


At  15°  C. 

(59°  F.), 
1.5  parts. 

Boiling, 
0.7  part. 


Cold, 
30  parts. 


Boiling, 
15  parts. 


Tests  for  Identity  and 
Quantitative  Test. 


Impurities. 


Tests  fob  Impubities. 


The  aqueous  solution, 
when  heated  with  po- 
tassa  or  sodium  hy- 
drate T.S.,  evolves 
ammonia.  If  a  little 
chloroform  be  poured 
into  the  solution,  then 
chlorine  water  added 
drop  by  drop,  and  the 
whole  agitated,  the 
chloroform  will  ac- 
quire a  yellow  or  yel- 
lowish-brown color 
without  a  violet  tint. 


Bromate. 

More  than  1 
per  cent,  of 
Ammon  ium 
Chloride. 

Metals. 
Sulphate. 

Limit  of  Iron. 


If  diluted  sulphuric  acid  be  dropped  on  the  salt, 
the  latter  should  not  at  once  assume  a  yellow 
color. 

If  3  Gm.  of  the  well-dried  salt  be  dissolved  in 
distilled  water  to  100  C.c,  10  C.c.  of  this  solu- 
tion, after  the  addition  of  a  few  drops  of  potas 
slum  chromate  T.S.,  should  require  not  more 
than  30.9  C.c.  of  decinormal  silver  nitrate  V.ri. 
to  produce  a  permanent  red  coloration. 

A  10-per-cent.  aqueous  solution  should  not  be 
affected  by  hydrogen  sulphide  T.S., 

Nor  by  barium  chloride. 

20  C.c.  of  a  5-per-cent.  aqueous  solution  of  the  salt 
should  not  at  once  assume  a  blue  color  on  the 
addition  of  5  drops  of  potassium  ferrocyanide 
T.S. 


Uses. — Ammonium  bromide  is  sometimes  preferred  to  potassium 
bromide  as  a  hypnotic  and  sedative ;  it  is  asserted  that  it  does  not 
produce  bromism.  The  dose  is  from  ten  to  sixty  grains  (0.65  to  3.9 
Gm.). 

AMMONII    CARBONAS.   U.S.     Ammonium  Carbonate. 

NH.HCOj.NH.NH.CO^  =  156.77. 

Ammonium  carbonate  should  be  kept  in  well-stoppered  bottles,  in  a  cool  place. 

Preparation. — The  large  consumption  of  this  salt  of  ammonium 
has  led  to  several  methods  of  preparation.  The  one  which  is  most 
used  at  present  is  the  dry  sublimation  of  ammonium  chloride  or  ammo- 
nium sulphate  with  chalk  or  calcium  carbonate :  by  double  decomposi- 
tion calcium  chloride  or  calcium  sulphate  and  ammonium  carbonate  are 
produced. 

4NH,C1  +  2CaC03  =  NjHi.CA  +  SCaCl^  +  NH3  +  Hp. 

Ammonium  Calcium  Ammonium  Calcium  Ammonia.  Water. 

Chloride.  Carbonate.  Carbonate.  Chloride. 

The  advantage  claimed  for  the  use  of  ammonium  sulphate  is  simply 
that  of  greater  economy. 

Official  ammonium  carbonate  is,  chemically,  a  mixed  salt.  It  con- 
sists of  one  molecule  of  acid  ammonium  carbonate  or  bicarbonate  and 
one  of  ammonium  carbamate:  the  latter  maybe  regarded  as  ammonium 
carbonate  minus  a  molecule  of  water.  If  ammonium  carbamate  is  dis- 
solved in  water,  it  is  soon  changed  to  neutral  ammonium  carbonate. 


NH.NHjCOj 

Ammonium 
Carbamate. 


+  H,0 

Water. 


(NH,)2C03. 

Neutral  Ammonium 
Carbonate. 
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Hence  an  aqueous  solution  of  commercial  ammonium  carbonate  con- 
tains both  the  neutral  and  acid  carbonates.  If  the  official  ammonium 
carbonate  is  exposed  to  the  air,  it  is  soon  changed  into  the  acid  carbon- 
ate or  bicarbonate,  through  loss  of  ammonia,  and  it  is  thus  depreciated 
in  quality.  The  bicarbonate  may  be  converted  into  the  carbonate  by 
treating  it  with  ammonia  water.  This  fact  is  officially  recognized  in 
the  preparation  of  Aromatic  Spirit  of  Ammonia,  and  smelling  salts  is 
frequently  made  by  coarsely  grinding  ammonium  carbonate,  placing  it 
in  a  bottle,  and  adding  strong  ammonia  water  until  it  is  saturated. 

The  principal  impurity  in  the  commercial  salt  is  empyreuma,  due  to 
the  presence  of  substances  which  communicate  a  disagreeable,  charred 
odor  and  taste.  The  official  test  provides  for  the  detection  of  empyreu- 
matic  products  by  first  neutralizing  the  alkali  with  nitric  acid  and 
evaporating  on  a  water-bath.  The  residue  should  be  odorless  and 
colorless. 


Ammonii  Carbonas.  U.S. 

Odor,  Taste,  and 
Reaction. 

SOLUBIUTY. 

Water. 

Alcohol. 

White,    hard,    translucent,    striated 
masses,  which  lose  both  ammonia 
and  carbonic  acid  gas  on  exposure 
to  air,  becoming  opaque  and  finally 
converted      into      friable,    porous 
lumps,  or  a  white  powder  (Acid 
Ammonium  Carbonate). 

Strongly    ammoni- 
acal      odor,      free 
from  emj)yreuma; 
sharp,      saline 
taste,  strongly  al- 
kaline     reaction, 
and       effervesces 
with  acids. 

At  15°  C.  (59° 
F.),  5  parts. 

Decomposed  by 
hot  water  with 
the  elimina- 
tion of  car- 
bonic acid  and 
ammonia. 

By  prolonged 
boiling  with 
water  the  salt 
is  completely 
dissipated. 

Dissolves  the 
carbamate  and 
leaves  the  Acid 
Ammonium 
Carbonate  (Bi- 
carbonate). 

Tests  for  Identity  and  Quanti- 
tative Test. 


Tests  for  Impurities. 


When  heated,  the  salt  is  completely 
volatilized,  without  charring.  If 
the  aqueous  solution  is  heated  to 
near  47°  C.  (116.6°  F.),  it  begins. 
to  lose  carbonic  acid  gas,  and  at 
88°  C.  (190.4°  F.)  it  begins  to 
give  off  vapor  of  ammonia.  Dilute 
acids  wholly  dissolve  the  salt  with 
eflFervescence. 

If  7.84  Gm.  of  unaltered  Ammonium 
Carbonate  be  dissolved  in  water  to 
the  volume  of  90  C.c,  30  C.c.  of 
this  solution  (containing  2.613 
Gm.  of  the  salt)  should  require, 
for  exact  neutralization,  oO  C.c. 
of  normal  sulphuric  acid  (each 
C.c.  corresponding  to  2  per  cent,  of 
the  pure  salt),  rosolic  acid  being 
used  as  indicator. 


f   On  acidulating  the  aqueous  solution 
(J  ,  ,    .  J        of     Ammonium     Carbonate     with 

feuipnate.  -j       ^^^^.^^  ^^.^^^  ^^  turbidity  should  be 

[       produced  by  barium  chloride  T.S., 
Calcium.  Nor  by  ammonium  oxalate  T.S. 

r  A  5-per-cent.  a;queous  solution,  on  the 
I        addition  of  a  slight  excess  of  silver 
Hyposulphite.     -{        nitrate  T.S.,  and  subsequent  super- 
saturation  with  nitric  acid,  should 
(       neither  assume  a  brown  color, 
Limit  of  Chlo-  /  Nor  become  more  than  slightly  opal- 
ride.  1        escent  within  two  minutes. 

On  acidulating  the  aqueous  solution 
of     Ammonium     Carbonate     with 
Metals.  -!        acetic  acid,  no  turbidity  should  be 

produced     by    hydrogen    sulphide 
T.S. 
If  1  Gm.  of  the  salt  be  slightly  super- 
saturated with  nitric  acid,  and  the 
Empyreumatic  solution  evaporated  to  dryness  on  a 

or  Non-vola-  -j  water-bath,  it  should  afford  a  color- 
tile  Matters.  less  and  odorless  residue,  which, 
upon  gentle  ignition,  should  be 
comi)letely  volatilized. 
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Uses. — Ammonium  carbonate  is  a  stimulant  In  doses  of  three  to  five 
grains  (0.19  to  0.32  Gni.).  It  is  generally  administered  in  mucilagi- 
nous syrups.  Pharmaccutically,  it  is  employed  in  malting  the  well- 
known  solution  of  ammonium  acetate,  and  in  the  aromatic  spirit  of 
ammonia,  before  mentioned. 

AMMONII    CHLORIDUM.   U.S.     Ammonium  Chloride. 
Nll^Cl  =  53.38. 

Preparation. — Sal  ammoniac,  as  it  is  termed  commercially,  is  chiefly 
made  from  gas  liquor,  the  ammoniacal  liquid  obtained  from  gas-works 
during  the  destructive  distillation  of  the  coal.  The  ammonia  is  gener 
ally  neutralized  with  hydrochloric  acid,  the  solution  evaporated,  and 
the  dry  mass  sublimed  in  iron  pots.  The  tough,  fibrous  sublimate  is 
fitted  for  pharmaceutical  and  medicinal  purposes  by  })urification.  It 
nearly  always  contains  traces  of  iron,  due  to  the  reaction  of  a  portion 
of  the  salt  upon  the  cast-iron  dome.  This  may  be  separated  by  treat- 
ment with  ammonia  water,  as  shown  in  the  following  process  of  purifi- 
cation, formerly  official : 

Take  of  Chloride  of  Ammonium,  in  small  pieces,  20  oz.  troy  ;  Water 
of  Ammonia,  5  fl.  dr.;  Water,  2  pints.  Dissolve  the  Chloride  of 
Ammonium  in  the  Water,  in  a  porcelain  dish,  with  the  aid  of  heat ; 
add  the  Water  of  Ammonia,  and  continue  the  heat  for  a  short  time; 
filter  the  solution  while  hot,  and  evaporate  to  dryness,  with  constant 
stirring,  at  a  moderate  heat,  until  it  granulates :  the  ferrous  chloride  is 
converted  into  insoluble  ferric  hydrate,  through  the  combination  of  the 
hydrochloric  acid  with  ammonia  water. 


Ammonii  Chloridum.   U.  S. 


A.  white,  crystalline  powder,  permanent  in  the 
air.  On  ignition,  the  salt  volatilizes,  without 
charring. 


Odor,  Taste,  and 
Reaction. 


Odorless ;  cooling, 
saline  taste ; 
aqueous  solu- 
tion has  a  neu- 
tral reaction. 


Water. 


At  15°  C. 

(59°  F.), 
3  parts. 

Boiling, 
1  part. 


Very 
sparingly. 


Tests  rou  Identity. 


Test-solution  of  silver  ni- 
trate, added  to  the 
aqueous  solution,  pro- 
duces a  white,  curdy 
precipitate  soluble  in 
ammonia  water. 

Another  portion  of  the 
aqueous  solution,  when 
gently  heated  with  po- 
tassium or  sodium  hy- 
drate T.S.,  evolves  the 
odor  of  ammonia. 


Tests  for  Impurities. 


Barium. 

Metals. 

Sulphate. 
Calcium. 

Iron. 


Sulphocyanate. 


Empyreumatic 
or    Non-vola-  ■ 
tile  Matters. 


A  5-per-cent  aqueous  solution  of  the  salt  should 
remain  unaffected  by  diluted  sulphuric  acid. 

A  5-per-cent.  aqueous  solution  of  the  salt  should 
remain  unad'eetcd  by  hydrogen  sulphide  T.S., 

Or  barium  chloride, 

Or  ammonium  oxalate. 

20  C.c.  of  a  5-per-ccnt.  aqueous  solution  should 
not  at  once  iissume  a  blue  color  on  the  addi- 
tion of  5  drops  of  potassium  fcrrocyanide  T.S. 

When  acidulated  with  hydrochloric  acid,  the 
solution  should  not  assume  a  red  color  on 
the  addition  of  a  few  drops  of  ferric  chloride 
T.S. 

If  to  1  Gm.  of  the  salt  a  little  nitric  acid  be 
added,  and  the  mixture  evaporated  to  dryness 
in  a  porcelain  capsule  on  a  water-bath,  a  white 
residue  should  be  obtained,  which,  when  more 
strongly  heated,  should  be  completely  vola- 
tilized. 
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Uses. — Ammonium  chloride  is  a  stimulant,  and  largely  used  as  an 
addition  to  expectorant  remedies,  in  doses  of  five  to  ten  grains  (0.3 
to  0.65  Gm.).  It  is  sometimes  used  as  an  inhalation  in  catarrh,  by 
drawing  the  vapors  of  hydrochloric  acid  and  ammonia  into  a  bottle, 
where  they  combine  to  form  ammonium  chloride  in  very  fine  powder. 
It  should  never  be  combined  with  potassium  chlorate,  particularly  in 
compressed  tablets ;  for,  although  the  combination  is  often  desirable 
from  a  therapeutic  stand-point,  in  time  the  tablets  explode  and  serious 
results  have  been  experienced.  The  exact  results  of  the  decomposition 
have  not  yet  been  determined. 


AMMONII   lODIDUM.   U.  S.     Ammonium  Iodide. 

NHJ  =  144.54. 

Ammonium  Iodide  should  be  kept  in  small,  well-stoppered  vials,  protected  from 
light.  When  deeply  colored,  the  salt  should  not  be  dispensed  ;  but  it  may  be  deprived 
of  free  iodine  by  adding  to  its  concentrated,  aqueous  solution  sufficient  ammonium 
sulphide  T.S.  to  render  it  colorless,  then  filtering,  and  evaporating  on  a  water-bath 
to  dryness. 

Preparation. — This  salt  may  be  made  by  a  modification  of  a  former 
official  process,  as  follows : 

Take  of  Iodide  of  Potassium,  in  coarse  powder,  4  oz.  troy ;  Sulphate 
of  Ammonium,  in  coarse  powder,  867  grains ;  Boiling  Distilled  Water 
2  fl.  oz. ;  Alcohol,  Water,  each,  a  sufficient  (Quantity.  Mix  the  salts, 
add  them  to  the  Boiling  Water,  stir  well,  and  allow  the  mixture  to 
cool ;  then  add  a  fluidounce  of  Alcohol,  mix  well,  and  reduce  the  tem- 
perature, by  a  bath  of  iced  water,  to  about  40°  F. ;  throw  the  mixture 
into  a  cool  glass  funnel,  stopped  with  moistened  cotton,  and,  when  the 
clear  solution  has  passed,  pour  upon  the  salt  a  fluidounce  of  a  mixture 
containing  two  parts  of  Water  and  one  part  of  Alcohol.  Lastly,  evap- 
orate the  solution  rapidly  to  dryness,  stirring  constantly ;  and  preserve 
the  residue  in  a  well-stopped  bottle. 

In  this  process  double  decomposition  takes  place,  ammonium  iodide 
and  potassium  sulphate  being  produced. 

2KI   +   (NH,)2SO,  =   2NHJ   +    K^SO,. 

Potassium  Animoninm  Ammonium  Potassium 

Iodide.  Sulphate.  Iodide.  Sulphate. 

The  object  of  cooling  the  mixture  and  adding  alcohol  is  to  cause  as 
much  of  the  potassium  sulphate  to  separate  as  possible,  potassium  sul- 
phate being  almost  insoluble  in  alcohol. 


Ammonii  lodidum.   U.  S. 

Odor,  Taste,  and 
Keaction. 

Solubility. 

Water. 

Alcoliol. 

Minute,  colorless,  cubical  crystals,  or  a  white, 
granular  powder.     When  heated  on  plati- 
num foil,  it   evolves  vapor  of  iodine,  and 
volatilizes  completely  without  melting.   The 
salt  is  very  hygroscopic,  and  soon  becomes 
yellow  or  yellowish-brown  on  exposure   to 
the  air  and  light,  owing  to  the  loss  of  am- 
monia and  the  elimination  of  iodine. 

Odorless  when  white, 
but  emitting  a  slight 
odor  of  iodine  when 
colored ;    sharp,    sa- 
line  taste;    neutral 
reaction. 

At  15°  C. 

(69°  F.), 
1  part. 

Boiling, 
0.5  part. 

Cold, 
9  parts. 

Boiling, 
3.7  parts. 
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Tests  for  Identity  and 
Quantitative  Test. 


Tlie  aqueous  solution  of 
the  salt,  when  heated 
with  potassa,  evolves 
vapor  of  ammonia.  If 
a  little  chloroform  be 
poured  into  the  solu- 
tion, then  chlorine 
water  added  drop  by 
drop,  and  the  whole 
agitated,  the  chloro- 
form will  acquire  a 
violet  color. 


Impubities. 


Tests  fob  Impurities. 


Sulphate. 


More     than 
about  0.5  per 
cent.  ofChlo-  - 
ride  and  Bro- 
mide. 

Iron. 
Iodine. 


f   On  adding  to  1  Gm.  of  the  salt,  dissolved  in  20 
I        C.c.   of   water   (with   a   few   drops   of    diluted 
{        hydrochloric  acid),  6  or  6  drops  of  barium  chlo- 
ride T.S.,  no  immediate  cloudiness  or  precipitate 
should  make  its  appearance. 
If  0.25  Gm.  of  the  salt  be  dissolved  in  10  C.c.  of 
ammonia  water,  then  shaken  with    19  C.c.  of 
decinormal  silver  nitrate  V.S.,  and  the  filtrate 
supersaturated   with   5   U.c.   of   nitric  acid,  no 
cloudiness  should  make  its  appearance  within 
ten  minutes. 
A  1-per-cent.  aqueous  solution  should  not  be  col- 
ored blue  by  potassium  ferrocyanide  T.S. 
A  1-per-cent.  aqueous  solution,  after  being  mixed 
with  gelatinized  starch,  should  not   assume  a 
deep  blue  color. 


Uses. — Ammonium  iodide  is  used  as  a  resolveut  and  alterative,  for 
the  same  purposes  as  potassium  iodide.  The  dose  is  from  three  to  five 
grains  (0.19  to  0.33  Gm.). 

AMMONII  NITRAS.  U.S.  Ammonium  Nitrate. 
NH,N03  =  79.9. 
Preparation. — Ammonium  nitrate  may  be  prepared  by  treating  com- 
mercial ammonium  carbonate  with  nitric  acid  so  long  as  effervescence 
takes  place,  or  to  saturation,  filtering,  and  evaporating  the  solution.  If 
the  solution  be  heated  till  all  the  water  is  driven  off,  the  ammonium 
nitrate  will  form,  on  cooling,  an  opaque  mass. 

:  (NH,HC03)NH,NH2C02  +  3HNO3  =-  3NH,N03  +  200^  +  Hp. 

Acid  Ammoiiium  Carbonate  and  Nitric  Acid.  Ammonium  Carbon  Water. 

Carbamate.  Nitrate.  Dioxide. 

Ammonium  nitrate  is  found  commercially  either  crystallized,  granu- 
lated, or  in  fused  masses,  and  should  be  kept  in  well-stoppered  bottles. 


Ammonii  Nitras.   U.S. 

Odor,  Taste,  and 

Solubility. 

Reaction. 

Water. 

Alcohol. 

Colorless  crystals,  generally  in   the  form  of 
long,  thin,    rhombic  prisms,   or  in   fused 
masses,  somewhat  deliquescent. 

Odorless  ;  sharp,  bitter 
taste ;    neutral     reac- 
tion. 

At  15°  C. 
(59°  F.), 
0.5  part. 

Boiling, 

Very 
soluble. 

Cold, 
20  parts. 

Boiling, 
3  parts. 

Tksts  for  Identity. 

Impurities.                Tests  fur  Impurities. 

When  gradually  heated,  the  salt  melts  at  1 65°- 
166°  C.  (329°-330.S°  F.),  and  at  a  tempera- 
ture  between   2;?0°  and  260°   C.   (446°-4S2° 
F.)  it  is  decom])osed  into  nitrogen  monoxide 
gas  and  water,  leaving  no  residue.    The  aque- 
ous  solution   of  the   salt,  when    heated   with 
potassa,  evolves  vajjor  of  ammonia.     On  heat- 
ing the  salt  with  sulphuric  acid,  it  emits  ni- 
trous vapors. 

f  A  lO-per-eent.  aqueous  so- 
lution of  the  salt,  when 

^,  ,     ■ ,                 1        acidulated     with     nitric 
Chloride.             {            •  i      u     1 1        »  i,       e 
acid,   should  not  be  af- 
fected by  silver  nitrate 
[       T.S. 

f  A   lO-per-cent.  aqueous  so- 
lution,  when   acidulated 
Sulphate.            -j        with   nitric  acid,  should 
not  be  affected  by  barium 
chloride  T.S. 
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Uses. — This  salt  is  used  largely  for  prejDaring  nitrogen  monoxide 
(nitrous  oxide,  or  laughing  gas)  by  simply  heating  the  ammonium 
nitrate  and  purifying  the  gas. 


NH4NO3  =  N2O  +  2H2O. 

Ammonium  Nitrous  Water. 

Nitrate.  Oxide. 


AMMONII   VALERIANAS.   U.S.     Ammonium  Valerianate. 
NH.C^HgO^;  118.78. 

Preparation. — This  valerianate  may  be  prepared  by  passing  dried 
gaseous  ammonia  into  monohydrated  valerianic  acid.  The  former 
official  process  may  be  used,  which  is  as  follows  : 

Take  of  Valerianic  Acid  4  fl.  oz. ;  Chloride  of  Ammonium,  Lime, 
each,  a  sufficient  quantity.  From  a  mixture  of  Chloride  of  Ammo- 
nium, in  coarse  powder,  and  an  equal  weight  of  Lime,  previously 
slaked  and  in  powder,  contained  in  a  suitable  vessel,  obtain  gaseous 
ammonia,  and  cause  it  to  pass,  first  through  a  bottle  filled  with  pieces 
of  Lime,  and  afterwards  into  the  Valerianic  Acid,  in  a  tall,  narrow, 
glass  vessel,  until  the  Acid  is  neutralized.  Then  discontinue  the  ])rocess, 
and  set  the  vessel  aside  that  the  Valerianate  of  Ammonium  may  crys- 
tallize. Lastly,  break  the  salt  into  pieces,  drain  it  in  a  glass  funnel, 
dry  it  on  bibulous  paper,  and  keep  it  in  a  well-stopped  bottle. 

The  salt  which  is  found  in  commerce  is  usually  the  acid  salt :  hence, 
in  making  a  solution  of  it,  as  in  the  process  for  elixir  of  ammonium 
valerianate,  the  excess  of  acid  should  be  neutralized  by  the  addition  of 
sufficient  ammonia  water. 


Odor,  Tastf.,  and 
Reaction. 

Solubility. 

Water. 

Alcohol. 

Ether. 

Colorless,     or     white,      quadrangular 
plates,    deliquescent   in    moist    air. 
When  heated,  the  salt  fuses,  gives 
off  vapor  of  ammonia  and  of  vale- 
rianic acid,  and  is  finally  dissipated 
without  leaving  a  residue. 

Valerianic     acid 
odor ;  sharp  and 
sweetish    taste ; 
neutral  reaction. 

Very  solu- 
ble. 

Very  solu- 
ble. 

Soluble. 

Tests  for  Identitt. 

Impurities.                                   Tests  for  Impurities. 

The  aqueous  solution,  if 
gently  heated  with  po- 
tassium or  sodium  hy- 
drate T.S.,  evolves  the 
odor  of  ammonia,  and, 
if   supersaturated  with 
sulphuric     acid,    sepa- 
rates an   oily  layer   of 
valerianic  acid  on  the 
surface. 

r  If  a  neutral  solution  of  the  salt  he  completely 
Acetate.               I       precipitated   with    ferric    chloride   T.S.,    the 

[_       filtrate  should  not  possess  a  deep  red  color. 

(  A  5-per-cent.  aqueous  solution  of  the  salt,  when 
Sulphate.              -j        acidified  by  nitric  acid,  should  not  be  affected 

(       by  barium  nitrate  T.S. 

(  The  aqueous  solution  of  the  salt,  when  acidified 
Chloride.              -1       by  nitric  acid,  should  not  be  affected  by  silver 

(      nitrate  T.S. 

Uses. — Ammonium  valerianate  is  used  in  hysteria,  neuralgia,  and 
similar  diseases  as  a  nervine,  in  doses  of  five  to  twenty  grains  (0.3  to 
L3  Gm.).     It  is  used  pharmaceutical  I y  in  the  preparation  of  an  elixir. 
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Table  showing  the  Quantity  of  Official  Acids  required  to  saturate  lOO  Parts 

of  an  Official  Alkali,  together  with  the  Quantity  of  Product. 
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COG  AMMONIUM. 

QUESTIONS  ON  CHAPTER  XLI. 

AMMONIUM. 

Is  ammonium  a  metal  ?     Has  it  been  isolated  ? 

What  is  ammonium  amalgam  ? 

What  are  the  tests  for  ammonium  salts  ? 

Ammonia — Give  formula  in  symbols  and  molecular  weight. 

What  is  ammonia  water  ? 

How  much  by  weight  of  the  gas  does  it  contain  ? 

What  is  the  process  by  which  it  was  directed  to  be  made  in  the  U.  S.  Pharmaco 
poeia  of  1870?     Describe  rationale  of  process. 

What  is  its  specific  gravity  ?     Describe  odor,  taste,  chemical  reaction,  and  solu- 
bility.    Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:    Empyreuma;    traces  of 
carbonic  acid ;  sulphate;  chloride;  metallic  impurities  ;  calcium. 

What  is  the  dose  ? 

Stronger  ammonia  water — How  much  by  weight  of  the  gas  does  this  contain  ? 

Give  description  and  specific  gravity.     What  is  the  dose? 

Spirit  of  ammonia — How  much  gas  does  it  contain  ? 

How  is  it  made  ?     How  may  its  strength  be  tested  ? 

Give  description  and  specific  gravity.     What  is  the  dose? 

Aromatic  spirit  of  ammonia — Give  Latin  oflScial  name.     How  is  it  made  ? 

Why  does  this  preparation  become  dark-colored  upon  being  kept  ?     Give  descrip- 
tion and  specific  gravity. 

Why  is  precipitation  very  apt  to  take  place  ? 

What  is  the  object  of  adding  aqua  ammonise?     What  is  the  dose? 

W^iat  is  spirit  of  Mindererus  ?     Give  Latin  official  name. 

How  is  it  made  ?     What  is  the  alternative  formula  ? 

Give  rationale  of  process.     Which  of  the  formulas  is  the  more  satisfactory,  and 
why? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  impurities  of  metals  be  detected?     What  is  the  dose? 

Ammonium  benzoate — Give  Latin  official  name,  formula  in  symbols,  and  molecu- 
lar weight. 

Describe  the  process  formerly  official  for  making  it. 

Describe  rationale  of  process. 

What  is  the  object  of  retaining  an  excess  of  alkali  ? 

Describe  the  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 
What  is  the  dose  ? 

Ammonium  bromide — Give  Latin  official  name,  formula  in  symbols,  and  molecular 
weight. 

By  what  different  methods  may  this  be  prepared  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :   Bromate  ;  iodide  ;  sulphate ; 
more  than  3  per  cent,  of  chloride.     What  is  the  dose  ? 

Ammonium  carbonate — Give  Latin  official  name,  formula  in  symbols,  and  molec- 
ular weight. 

Which  is  the  usual  process  for  making  this  salt?     Give  rationale  of  process. 

Why  is  ammonium  sulphate  preferred  to  ammonium  chloride? 

What  is  official  ammonium  carbonate,  chemicallv  ? 

If  the  official  salt  is  exposed  to  the  air,  what  change  takes  place? 

How  may  the  bicarbonate  be  converted  into  carbonate? 

What  is  the  principal  impurity  in  the  commercial  salt,  and  how  may  it  be  de- 
tected ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Sulphate ;  chloride ;  metals ; 
empyreumatic  substances.     What  is  the  dose  ? 

Ammonium  chloride — Give  Latin  official  name,  formula  in  symbols,  and  molecu- 
lar weight. 

What  is  its  common  or  popular  name  ?     How  is  it  obtained  ? 

How  may  it  be  purified  from  traces  of  iron  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 
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How  may  the  following  impurities  be  detected  ? — vi7>.  :  Barium  ;  metals ;  sulphate ; 
iron.     Whatisthedo.se? 

Ammonium  iodide — Give  Latin  official  name,  formula  in  symbols,  and  molecular 
weight. 

Describe  the  process  formerly  official  by  which  it  may  be  made. 

Give  rationale  of  process. 

What  is  the  object  of  cooling  the  mixture  and  adding  alcohol  ? 

Dcscribt;  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Sulphate;  more  than  about 
0.5  per  cent,  of  chloride  and  bromide:  iron  ;  iodine.     What  is  the  dose  ? 

Ammonium  nitrate — Give  Latin  official  name,  formula  in  symbols,  and  molecular 
weight. 

How  may  it  be  prepared  ?     Describe  rationale  of  process. 

How  is  it  found  in  commerce  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Chloride ;  sulphate. 

For  what  is  it  used  ?     What  decomposition  takes  place  ? 

Ammonium  valerianate — Give  formula  in  symbols  and  molecular  weight. 

Describe  the  process  formerly  official  by  which  it  may  be  prepared. 

Why  should  ammonia  water  be  added  to  the  commercial  salt  in  making  solutions 
of  it? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz. :  Acetate  j  sulphate ;  chlo- 
ride. 


CHAPTER   XLII. 

MAGNESIUM,  CALCIUM,  BARIUM,  AND    STRONTIUM. 

Mg;  24.03.     Ca;  39.91.     Ba;  136.9.     Sr ;  87.3. 

The  compounds  of  these  metals  form  a  natural  group.  They  have 
numerous  physical  and  chemical  characteristics  in  common.  Barium 
enters  into  one  official  salt ;  some  of  its  compounds  are  used  as  tests. 
Strontium  salts  were  admitted  to  the  U.  S.  P.  1890,  and  they  are  used 
to  a  limited  extent.  Magnesium  was  formerly  classed  with  the  alkaline 
earths,  but  it  is  now  usually  separated  from  them,  because  of  its  closer 
chemical  analogies  to  zinc.  It  is  so  closely  allied  to  the  alkaline  earths 
in  its  pharmaceutical  and  medical  aspects  that  it  will  be  most  useful  to 
consider  it  in  its  former  relation. 

Magnesium,  in  the  forms  of  chloride,  sulphate,  carbonate,  magnesia- 
calcic  carbonate,  and  silicate,  is  widely  distributed.  The  metal  is  of  a 
silver-white  color,  losing  its  lustre  through  the  oxidation  of  its  surface, 
and  burning  with  a  radiant  light  when  heated  to  redness,  magnesia  being 
formed.     The  oxide,  MgO,  is  official,  and  is  largely  used  medicinally. 

Tests  for  Salts  of  Magnesium. 

1.  The  caustic  alkalies  produce  gelatinous,  wliite  precipitates  with 
solutions  of  magnesium  salts,  insoluble  in  excess,  but  soluble  in  solu- 
tion of  ammonium  chloride. 

2.  Sodium  carbonate  or  potassium  carbonate  produces  white  pre- 
cipitates with  solutions  of  magnesium  salts. 

3.  Solution  of  sodium  phosphate  produces  a  white  crystalline  pre- 
cipitate, on  the  addition  of  a  small  quantity  of  ammonia  water,  of 
ammonio-magnesium  phosphate,  NH4,Mg,P04. 

OfHcial  Preparations  of  Magnesium. 

Official  Name.  Preparation. 

Magnesia Made  by  calcining  light  magnesium  carbonate. 

Magnesia  Pondernsa    ....  Made  by  calcining  heavy  magnesium  carbonate. 

Magnesii  Carbonas Double  decomposition   between  magnesium   sulphate 

and  sodium  carbonate. 

Magnesii  Citras  Ettervescens  .  Made  from  magnesium  carbonate,  citric  acid,  sodium 

bicarbonate,  sugar,  alcohol,  and  distilled  water. 

Magnesii  Sulphas By  treating  native  magnesium  hydrate  with  sulphuric 

acid. 

Liquor  Magnesii  Citratis     .    .  By  dissolving  magnesium  carbonate  in  citric  acid,  fla- 
voring, and  adding  potassium  bicarbonate. 
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Unofficial  Salts  of  Magnesium. 


Magnesii  Acetas,  Mg(CaHs02)2. 
Magnesium  Acetate. 

Magnesii  lodidum,  Mgla. 

Magnesium  Iodide. 
Magnosii  Lactas,  Mg2C3H50s.3H20. 

Magnesium  Lactate. 


By  dissolving  magnesium  carbonate  in  suflB- 
cient  acetic  acid,  tilteiing  and  concentrating, 
then  crystallizing. 

By  dissolving  magnesia  in  hydriodic  acid,  fil- 
tering and  concentrating,  then  crystallizing. 

By  dissolving  separately  in  hot  vpater  6  p.  cal- 
cium lactate  and  6  p.  magnesium  sulphate, 
mixing  the  solutions  and  iiliering,  evapo- 
rating the  filtrate,  then  crystallizing. 

Given  in  tj'phoid  fever,  in  daily  doses  of  fifty 
to  one  hundred  grains  continuously. 

Occurs  in  nature  as  asbestos,  as  meerschaum, 
and  in  other  forms. 

By  exposing  the  crystallized  sulphate  in  a  warm 
place  until  it  has  lost  35  per  cent,  of  its 
weight,  then  sifting  it. 

By  treating  magnesia  in  suspension  with  sul- 
phurous acid. 

By  mixing  concentrated  solutions  of  barium 
sulphocarbolate  and  magnesium  carbonate 
and  collecting  the  precipitate. 

A  mild  saline  purgative,  consisting  mainly 
of  magnesium  sulphate,  obtained  by  evapo- 
rating the  waters  of  Crab  Orchard  Springs, 
Kentucky.  Dose,  from  one  to  two  teaspoon- 
fuls. 

MAGNESIA.   U.S.     Magnesia. 

MgO ;  40.26.     [Light  Magnesia.     Calcined  Magnesia.] 

Preparation. — Magnesium  carbonate  is  exposed  in  crucibles  to  a  red 
heat,  carbon  dioxide  and  water  are  expelled,  and  magnesia  is  left. 


Magnesii  Salicylas. 

Magnesium  Salicylate. 
Magnesii  Silicas,  H2Mg2Si309  +  H2O. 

Magnesium  Silicate. 
Magnesii  Sulphas  Exsiccatus,  MgSO*. 

Dried  Magnesium  Sulphate. 

Magnesii  Sul|)his. 

Magnesium  Sulphite. 
Magnesii  Sulphocarbolas,  Mg2C6H6S04.7H2O. 

Magnesium  Sulphocarbolate. 

Crab  Orchard  Salt. 


(MgC03),Mg(HO)2  +  5H3O 

Magnesium  Carbonate.  Water. 


5MgO  +  4CO2  +  6H2O. 


Magnesia. 


Carbon 
Dioxide. 


Magnesia  is  rendered  less  soluble  if  heated  too  strongly.  Magnesia 
should  always  be  kept  in  well-closed  vessels  :  exposure  to  air  and  moist- 
ure causes  the  formation  of  carbonate  and  hydrate. 


Odor,  Taste,  and 
Reaction. 

Solubility. 

Magnesia.   U.S. 

Water. 

Alcohol. 

Other  Solvents. 

A  white,  very  light,  and  very 
fine  powder,  slowly  absorb- 
ing moisture  and  carbon  di- 
oxide from  the  air.     Mag- 
nesia   is     not     altered    or 
aff"ected  by  heat,  but,  when 
very   strongly    heated,    its 
density  is  increased. 

Odorless;    an   earthy 
but  no  saline  taste  ; 
faintly  alkaline  re- 
action when  moist- 
ened with  water. 

Almost  in- 
soluble. 

Insoluble. 

Soluble  in  dilute 
acids. 

Tests  and  Quantitative  Tests. 


On  stirring  1  part  of  Magnesia  with  15  parts 
of  water,  in  a  beaker,  and  allowing  the 
mixture  to  stand  for  about  half  an  hour,  it 
will  form  a  gelatinous  mass  of  sufficient 
consistence  to  prevent  it  from  falling  out 
when  the  glass  is  inverted.  A  filtered  so- 
lution of  Magnesia  in  diluted  sulphuric 
acid,  mixed  with  ammonium  chloride  T.S. 
and  an  excess  of  ammonia  water,  yields, 
with  sodium  phosphate  T.S.,  a  white,  crys- 
talline precipitate. 


Impurities. 


Tests  foe  Impurities. 


Limit   of    Cal- 
cium. 

Limit    of    Sul- 
phate. 

Limit  of  Chlo- 
ride. 
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This  latter  solution,  when 
filtered,  should  not  afford 
more  than  a  slight  opales- 
cence with  ammonium  ox- 
alate T.S., 

Or  with  barium  chloride  T.S., 

Or,  after  the  addition  of  a  few 
drops  of  nitric  acid,  with 
silver  nitrate  T.S. 
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Tests  . — Continued. 


Tests  and  Quantitative  Tests. 


Tests  for  Impurities. 


If  a  mixture  of  0.2  Gm.  of  Magnesia  with  10 
C.c.  of  water  be  heated  to  boiling,  and, 
after  cooling,  6  C.c.  of  the  supernatant 
liquid  be  filtered  off,  this  filtrate  should 
not  give  more  than  a  faintly  alkaline  re- 
action with  litmus  paper,  and,  when  evap- 
orated to  dryness,  should  not  leave  more 
than  a  very  slight  residue  (limit  of  foreign 
soluble  salts). 

The  Magnesia  mixed  with  water  remaining 
from  the  preceding  test,  when  poured  into 
6  C.c.  of  acetic  acid,  should  dissolve  with- 
out the  evolution  of  more  than  a  few  iso- 
lated gas  bubbles  (limit  of  carbonate). 


Absence  of  Me-  | 
tallic  Impu-  ■{ 
rities. 


Limit  of  Water 
of  Hydration. 


f  If  0.4  Gm.  of  Magnesia  be 
dissolved  in  10  C.c.  of  di- 

I  luted  hydrochloric  acid,  the 
solution  should  be  colorless, 

I  and  should  not  be  affected 
by  hydrogen  sulphide  T.S., 
nor,  after  the  addition  of  a 
slight  excess  of  ammonia 
water,  should  it  be  imme- 
diately affected  by  ammo- 
nium sulphide  T.S. 

f  If  Magnesia  be  exposed  to  a 

I        low  red  heat  in  a  porcelain 

-j  crucible,  it  should  not  lose 
more  than  5  per  cent,  of  its 

[       weight. 


Uses. — Magnesia  is  popularly  used  as  a  laxative  and  antacid,  in  doses 
of  thirty  grains  (1.9  Gm.).  In  administering,  the  magnesia  should  be 
added  to  the  diluent,  water  or  milk,  and  not  vice  versa. 

MAGNESIA   PONDEROSA.   U.  S.     Heavy  Magnesia. 
MgO;  40  26. 

A  white,  dense,  and  very  fine  powder,  corresponding  in  all  other 
properties  and  reactions  with  Magnesia.  Heavy  magnesia  is  preferable 
to  the  ordinary  magnesia,  on  account  of  its  density.  This  often  per- 
mits the  decrease  in  bulk  of  the  dose  in  the  ratio  of  nearly  four  to  one. 
Magnesia  is  rendered  less  bulky  by  trituration ;  and  if  the  heavy  car- 
bonate is  used  for  the  calcination,  a  heavier  powder  is  produced.  The 
tests  and  uses  of  heavy  magnesia  are  the  same  as  those  of  the  light 
magnesia. 

MAGNESII    CARBONAS.    U.  S.     Magnesium  Carbonate. 
Approximately  (MgC03)^.Mg(OH)2  +  SH^O  =  484.62. 

Preparation. — The  process  of  the  British  Pharmacopoeia  is  as  follows : 
Take  of  Sulphate  of  Magnesia  10  ounces  [avoirdupois] ;  Carbonate 
of  Soda  12  ounces  [avoird.]  ;  Boiling  Distilled  Water  a  sufficiency. 
Dissolve  the  Sulphate  of  Magnesia  and  Carbonate  of  Soda,  each,  in  a 
pint  [Imp.  Meas.]  of  the  Water,  mix  the  two  solutions,  and  evaporate 
the  whole  to  perfect  dryness,  by  means  of  a  sand-bath.  Digest  the 
residue  for  half  an  hour  with  two  pints  [Imp.  Meas.]  of  the  Water, 
and,  having  collected  the  insoluble  matter  on  a  calico  filter,  wash  it 
repeatedly  with  Distilled  Water,  until  the  washings  cease  to  give  a 
precipitate  with  chloride  of  barium.  Finally,  dry  the  product  at  a 
temperature  not  exceeding  212°  F. 

Magnesium  carbonate  varies  in  composition  somewhat  according  to 
the  process  used.  The  reaction  in  making  the  U.  S.  carbonate  would 
in  its  preparation  be  as  follows  : 

SMgSO,  +  SNa^COg  +  H^O  -=  4MgC03,Mg(HO)2  +  SNa^SO,  +  CO^. 

Mnpnpsium  Soflitim  Water.  Mugnesium  Carbonate.  Sodium  Carbon 

Suliihatc.  Carboiiato.  Sulpliuto.  Dioxide. 
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The  process  for  making  light  magnesium  carbonate  differs  from  the 
above  in  the  substitution  of  a  larger  proportion  of  cold  water  for  the 
boiling  water.  This  furnishes  a  good  illustration  of  the  rule  in  pre- 
cipitation, that  dilute  solutions  produce  light  precipitates,  and  dense 
solutions  heavy  precipitates. 


Magnegii  Carbonas.  V-  S. 

ODon,  Taste,  and 

llEACTlON. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

Light,  white,  friable  masses,  or  a 
light,  white  powder,  permanent 
in    the    air.      When    strongly 
heated,  it  loses  water  and  car- 
bonic acid  gas,  and  is  converted 
into  magnesia. 

Odorless;  slightly 
earthy    taste 
feebly    alkaline 
reaction. 

Almost 
insoluble. 

Insoluble. 

Soluble  in  dilute 
acids,     with 
active      effer- 
vescence. 

Tests  fok  Identity. 

Impurities.                             Tests  for  Impurities. 

A  filtered  solution  of  the  salt  in 
diluted   sulphuric   acid,   when 
mixed  with   ammonium   chlo- 
ride T.S.  and  an  excess  of  am- 
monia water,  yields,  with  so- 
dium phosphate  T.S.,  a  white, 
crystalline  precipitate. 

If  the  salt  be  boiled  with  water, 
the  filtered  liquid,  when  evapo- 
rated  to   dryness,    should   not 
leave  more  than  a  very  slight 
residue. 

If  1  Gm.  of  the  salt  should  be  ig- 
nited in  a  porcelain    crucible, 
the  residue  should  weigh  not 
less  than  0.4  Gm. 

Limit    of   Cal- 
cium. 

Limit    of    Sul- 
phate. 

Limit  of  Chlo-    ' 
ride.                 \ 

Metallic  Impu- 
rities. 

A   2-per-cent.  solution  of  the  salt,  pre- 
pared by  the  addition  of  acetic  acid, 
should    not    be    rendered    more    than 
slightly  opalescent  by  ammonium  oxa^ 
late. 

Nor  by  barium  chloride  T.S., 

Nor,  after  the  addition  of  a  few  drops  of 
nitric  acid,  by  silver  nitrate  T.S. 

If  0.4  Gm.  of  the  salt  be  dissolved  in  5 
C.c.  of  diluted  hydrochloric  acid,  the 
solution  should  be  colorless,  and  should 
not  be  affected  by  hydrogen   sulphide 
T.S.,  nor,  after  the  addition  of  an  ex- 
cess of  ammonia  water,   should    it  be 
immediately    affected    by    ammonium 
sulphide  T.S. 

Uses. — Magnesium  carbonate  is  antacid,  and  in  large  doses  cathar- 
tic. The  dose  is  from  thirty  to  sixty  grains  (1.9  to  3.8  Gm.).  It  has 
been  largely  em})loyed  in  making  medicated  waters  to  assist  in  diffusing 
the  oils  used  in  preparing  them. 

MAGNESII    CITRAS    EFFERVESCENS.    U.  S      Effervescent   Magnesium 

Citrate. 
[Magnesii  Citras  Granulatus.     U.  S.  1880.] 

Metric.  Old  form. 

Magnesium  Carbonate lo  Gm.  3  oz.  av. 

Citric  Acid 46  Gm.  13  oz.  av.  350  gr. 

Sodium  Bicarbonate 34  Gm.  10  oz.  av.  87  gr. 

Sugar,  in  fine  powder 8  Gm.  2  oz.  av.  175  gr. 

Alcohol, 

Distilled  Water,  each,  a  sufficient  quantity. 

Mix  the  Magnesium  Carbonate  intimately  with  30  Gm.  [old  form 
9  oz.  av.]  of  Citric  Acid  and  4  C.c.  [old  form  10  fl.  dr.]  of  Distilled 
Water,  so  as  to  form  a  thick  paste.  Dry  this  at  a  temperature  not 
exceeding  30°  C.  (86°  F.),  and  reduce  it  to  a  fine  powder.  Then  mix 
it  intimately  with  the  Sugar,  the  Sodium  Bicarbonate,  and  the  re- 
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mainder  of  the  Citric  Acid  previously  reduced  to  a  very  fine  powder. 
Dampen  the  powder  with  a  sufficient  quantity  of  Alcohol,  so  as  to  form 
a  mass,  and  rub  it  through  a  No.  6  tinned-iron  sieve.  Then  dry  it, 
and  reduce  it  to  a  coarse,  granular  powder. 

Keep  the  product  in  well-closed  vessels. 

This  official  effervescent  granular  salt  is  intended  to  furnish  an 
agreeable,  effervescent  draught.  It  is  very  important  to  obey  the 
direction  to  keep  it  in  well-closed  bottles,  for  if  access  of  air  be  per 
mitted,  the  moisture  will  soon  cause  the  acid  to  act  upon  the  carbon- 
ates and  liberate  the  carbonic  acid  gas  gradually,  and  thus  destroy  the 
effervescent  character  of  the  draught,  wliich  is  its  principal  recom- 
mendation. 


Hagnesii  Citras  EfFervescens.  17.  S. 

Odor,  Taste,  and 

Solubilitt. 

Keaction. 

Water. 

Alcohol. 

A    white,  coarsely   granular    salt, 
deliquescent  on  exposure  to  air. 

Odorless ;     mildly 
acidulous,      re- 
freshing   taste ; 
acid  reaction. 

At    16°   C.    (59° 

2  parts,  with  co- 
pious  efferves- 
cence. 

Boiling, 
Very  soluble. 

Almost  insoluble. 

Tests  for  Identity. 

Impurities.             Test  for  Impurities. 

The  aqueous  solution  (1  in  20),  after  the  addition 
of  ammonium  chloride  T.S.  and  a  slight  excess  of 
ammonia  water,   yields,  with   sodium  phosphate 
T.S.,  a  white,  crystalline  precipitate.     If  to  an- 
other portion  of  the  aqueous  solution  a  little  cal- 
cium chloride  T.S.  be  added,  and  then  a  slight 
excess  of  ammonia  water,  the  filtered  liquid  will 
deposit  a  white  precipitate  on  boiling. 

Tartrate. 

The    saturated    aqueous 
solution    of   the    salt, 
when  mixed  with  po- 
tassium   acetate     and 
a   small    quantity   of 
acetic  acid,  should  not 
yield  a  white,  crystal- 
line precipitate. 

Uses. — Effervescent  magnesium  citrate  is  given  as  a  pleasant  cathar- 
tic, in  doses  of  one  to  three  teaspoonfuls,  in  cold  water. 


MAGNESII    SULPHAS.   U.S.     Magnesium  Sulphate. 


MgS0,+  7H,0  =  245.84. 


[Epsom  Salt.] 


Preparation. — This  well-known  salt  is  prepared  from  a  number  of 
mineral  substances,  but  in  the  United  States,  principally  from  a  silicious 
magnesium  hydrate,  which  is  practically  free  from  lime.  The  mineral 
is  reduced  to  a  fine  powder  and  treated  with  sulphuric  acid.  The  mass 
is  then  dried  and  calcined  at  a  red  heat,  in  order  to  convert  into  red 
oxide  any  ferrous  sulphate  which  may  be  present.  It  is  then  dissolved 
in  water,  and  calcium  sulphide  added  to  separate  any  remaining  portion 
of  iron.  The  salt  is  crystallized  and  dissolved  a  third  time,  in  order 
to  purify  it. 

In  England,  Epsom  salt  is  sometimes  prepared  from  dolomite,  the 
double  carbonate  of  magnesium  and  calcium,  by  driving  off  the  carbon 
dioxide  by  heat,  converting  the  residue  into  hydrates,  and  then  treating 
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these  with  hydrochloric  acid.  Calcium  chloride  is  formed,  this  is  dis- 
solved out  by  washing  with  water,  and  the  purified  magnesia  is  con- 
verted into  sulphate  by  treating  it  with  sulphuric  acid. 


ODon,  Taste,  and 
Eeaoiion. 

Solubility. 

Magnesii  suipnas.  v.  o. 

Water. 

Alcohol. 

Small,  colorless,  rhombic  prisms,  or  acicular  crys- 
tals, slowly  efflorescent  in  dry  air.     When  heated 
to  52°  C.  (125.6°  F.),  the  salt  loses  1  molecule  of 
water,  and   is  converted   into  a  white  powder. 
At  about  1.32°  C.  (269.6°  F.)  it  still  retains  1 
molecule  of  water,  and  at  a  temperature  of  200° 
to  238°  C.  (392°  to  460.4°  F.)  it  is  rendered 
anhydrous. 

Odorless;  cooling, 
saline,  and  bit- 
ter taste;    neu- 
tral reaction. 

At  15°  C. 
(59°  F.), 
1.5  parts. 

Boiling, 
0.7  part. 

Insoluble. 

Tests  for  Identity. 

Impurities.                                     Tests  fob  Impueities. 

When  mixed  with  am- 
monium      chloride 
T.S.  and   ammonia 
water,     it      yields, 
with   sodium  phos- 
phate T.S.,  a  white, 
crystalline   precipi- 
tate.    With  barium 
chloride      T.S.      it 
yields  a  white  pre- 
cipitate     insoluble 
in  nitric  acid. 

f  When  a  small  portion  of  the  salt  is  introduced,  on  a 
Limit    of    So-  J       clean  platinum  wire,  into  a  non-luminous  flame, 
dium.                        it  should  not  impart  to  the  latter  a  persistent  yel- 
low color. 
Metallic  Impu-  /  A  5-per-cent.  aqueous  solution  of  the  salt  should  not 

rities.                 \       be  affected  by  hydrogen  sulphide  T.S., 
Limit  of  Chlo-   f  Nor  produce  more  than  a  slight  opalescence  with 

ride.                    (       silver  nitrate  T.S., 
Iron     Zinc     or  f  ^°^  should  20  C.c.  of  the  same  solution  give  any 
PinTiPr     '         {        coloration  or  precipitate  on  the  addition  of  0.5  C.c. 
uopper.              1^       ^j.  pyta^ggim^  ferrocyanide  T.S. 

f  If  1  Gm.  of  the  powdered  salt  be  shaken  with  3  C.c. 

TSmU  «f  Arso            ofstannouschlorideT.S.  (see  List  of  Reagents,  Be«^ 

L,imii  01  Arse-   ,       ten^orff's  Test  for  Arsenic),  a  small  piece  of  pure 

"'*'■                            tin-foil  added,  and  the  test-tube  then  set  aside,  no 

[       coloration  should  appear  within  one  hour. 

Uses. — Magnesium  sulphate  is  a  valuable  refrigemnt  cathartic,  in 
doses  of  one  ounce  (31.1  Gm.);  if  dissolved  in  iced  water,  its  nauseous 
taste  is  not  so  perceptible  as  when  water  of  ordinary  temperature  is 
used. 

LIQUOR   MAGNESII   CITRATIS.   U.  S.     Solution  of  Magnesium  Citrate. 

Metric.  Old  form. 

Magnesium  Carbonate 15     Gm.  231  grains. 

Citric  Acid 30      Gm.  462  grains. 

Syrup  of  Citric  Acid 60     C.c.  2  fl.  oz. 

Potassium  Bicarbonate 2.5  Gm.  39  grains. 

Water,  a  sufficient  qu&ntity. 

Dissolve  the  Citric  Acid  in  120  C.c.  [old  form  4  fl.  oz.]  of  Water, 
and,  having  added  the  Magnesium  Carbonate,  stir,  until  it  is  dissolved. 
Filter  the  solution  into  a  strong  bottle  of  the  capacity  of  about  360 
C.c.  [old  form  12  fl.  oz.],  containing  the  Syrup  of  Citric  Acid.  Then 
add  enough  Water  to  nearly  fill  the  bottle,  drop  in  the  Potassium 
Bicarbonate,  immediately  close  the  bottle  with  a  cork,  and  secure  it 
with  twine.  Lastly,  shake  the  mixture  occasionally,  until  the  Potas- 
sium Bicarbonate  is  dissolved. 

A  few  modifications  in  the  manipulation  of  the  official  process  are 
advisable.     The  bulky  magnesium  carbonate  may  be  replaced  by  one- 
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half  of  the  quantity  of  Jenniug's  light  calcined  magnesia.  The  syrnp 
of  citric  acid  should  be  introduced  into  the  bottle,  and  the  filtered  solu- 
tion of  magnesium  citrate  very  carefully  poured  in  without  stirring  up 
the  syrup.  The  potassium  bicarbonate,  in  large  crystals,  is  dropped  into 
the  bottle, — they  gradually  dissolve  in  the  syrup  of  citric  acid, — and  the 
cork  is  at  once  inserted,  to  prevent  loss  of  carbonic  acid  gas.  The 
bottle  is  not  disturbed  until  it  is  called  for,  when  a  careful  shake 
mixes  the  solution  of  the  bicarbonate  in  the  bottom  of  the  bottle  with 
the  acid  liquid  above,  liberating  the  carbonic  acid  gas,  and  the  solution 
can  then  always  be  dispensed  in  a  sparkling  condition. 

Uses. — *' Solution  of  citrate  of  magnesia,"  as  it  will  probably  be 
always  called,  is  one  of  the  most  agreeable  cathartics  known.  It  is 
usually  given  in  the  quantity  made  by  the  official  formula, — twelve 
fluidounces.  The  practice  of  dividing  the  dose,  taking  one  half  three 
or  four  hours  after  the  other,  is  often  preferable. 

Calcium.     Ca;  39.91. 

Calcium  is  a  very  abundant  element,  occurring  in  nature  as  carbonate, 
sulphate,  phosphate,  silicate,  chloride,  fluoride,  etc.  It  belongs  to  the 
class  of  metals.  When  heated  it  burns  with  a  bright  light.  It  is  of  a 
light  yellow  color,  and  is  ductile,  like  gold  ;  it  may  be  hammered  into 
very  thin  sheets.  It  forms  but  one  chloride.  The  oxide,  carbonate, 
sulphate,  phosphate,  and  hypophosphite  are  of  pharmaceutical  interest. 

Tests  for  Salts  of  Calcium. 

1.  Alkaline  carbonates  produce  white  precipitates  with  soluble  salts 
of  calcium,  insoluble  in  excels. 

2.  The  soluble  oxalates  (ammonium  or  potassium  oxalate)  produce, 
even  in  dilute  solutions  of  calcium  salts,  a  white  precipitate  of  calcium 
oxalate,  not  soluble  in  an  excess  of  acetic  acid,  but  soluble  in  an  excess 
of  hydrochloric  acid. 

Official  Preparations  of  Calcium. 
Official  Name.  Prepaiatinn. 

Calx Made  by  calcining  chalk  or  limpstone. 

Calx  Chlorata By  treating  calcium  hydrate  with  chlorine. 

Calx  Sulphurata By  heating  lime  and  sulphur  to  a  low  red  heat. 

Calcii  Bromidum By  dis-olving  lime  in  hydrobromic  acid. 

Calcii  Carbonas  Praecipitatus  .    .  By  double  decomposition  between  calcium  chloride 

and  sodium  carbonate. 

Calcii  Chloridum By  acting  on  calcium  carboifate  with  hydrochloric 

acid. 

Calcii  Hypophosphis By  heating  phosphorus  with  milk  of  lime. 

Calcii  Phosphas  Prsecipitatus  .    .  By  treating  bone-ash  with  HCl,  and  precipitating 

with  ammonia. 

Calcii  Sulphas  Exsiccatus     ...  By  heating  calcium  sulphate. 

Creta  Praeparata By  elutriating  chalk  and  forming  into  cones. 

Pulvis  Cretae  Compositus  ....  Chalk,  sugar,  gum,  etc.,  for  making  chalk  mixture. 

Mistura  Cretae Compound  chalk  powder  suspended  in  cinnamon- 
water  and  water. 

Trochisci  Cretae Each  containing  4  grains  of  prepared  chalk. 

Liquor  Calcis By  dissolving  lime  in  water. 

Linimentum  Calcis Equal  parts  of  lime  water  and  linseed  oil. 

Syrupus  Calcis A  saccharine  solution  of  lime. 

Syrupu.i  Calcii  Lactophosphatis  .  A  saccharine  solution  of  calcium  lactophosphate. 
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Unofficial  Salts  of  Calcium. 


Calcii  Benzoas,  Ca(C7H502)j+3H20. 
Calcium  Benzoatc. 

Calcii  Hydras,  Ca(H0)2. 
Calcium  Hydrate. 

Calcii  Hyposulphis,  CaS'jOseHjO. 

Calcium  Hyposulphite. 
Calcii  lodas,  Ca2I03.6H!jO. 

Calcium  lodate. 


Calcii  lodidum,  Cala, 
Calcium  Iodide. 

Calcii  Salicylas,  CaC7U40s  +  H2O. 

Calcium  Salicylate. 
Calcii  Sulphidum,  CaS. 

Calcium  Sulphide. 

Calcii  Sulphas,  CaS04.2H20. 

Calcium  Sulphate. 
Calcii  Sulphis,  CaSOs. 

Calcium  Sulphite. 
Calcii  Sulphocarbolas,  Ca2C6H5SOi.- 
6H3O. 

Calcium  Sulphocarbolate. 
Calcii  Sulphydras,  CaH2S2. 

Calcium  Sulphydrate. 


Made  by  adding  calcium  carbonate  to  a  hot  aqueous  solu- 
tion of  benzoic  acid,  filtering,  evaporating,  and  crys- 
tallizing. 

By  adding  1  p.  water  to  2  p.  lime  contained  in  a  metal 
pot,  covering  and  setting  aside  to  cool,  sifting  and  pre- 
serving the  fine  powder. 

Medical  properties  those  of  the  sulphites.  Dose,  from  ten 
to  twenty  grains  (0.648  to  1.29  Gm.). 

By  mi.xing  gradually  an  alcoholic  solution  of  iodine 
with  excess  of  filtered  aqueous  solution  of  chlorinated 
lime.  After  decolorization,  slightly  acidulating  with 
hydrochloric  acid,  heating  to  boiling,  filtering,  then 
crystallizing. 

By  dissolving  slaked  lime  in  hydriodic  acid  and  concen- 
trating, then  crystallizing.  Dose,  one  to  four  grains 
(0.06  to  0.2  Gm.). 

Dose,  seven  to  twenty  grains  (0.453  to  1.29  Gm.)  for  diar- 
rhoea and  gastro-enteritis. 

By  mixing  12  p.  powdered  gypsum  with  4  p.  powdered 
charcoal,  and  heating  the  mixture  in  a  covered  crucible 
until  gas  ceases  to  be  evolved. 

Occurs  in  nature. 

By  mixing  concentrated  solutions  of  sodium  sulphite  and 
calcium  chloride  and  collecting  the  precipitate. 

By  mixing  concentrated  solutions  of  barium  sulphocar- 
bolate and  calcium  carbonate  and  collecting  the  pre- 
cipitate. 

By  passing  hydrogen  sulphide  into  a  mixture  of  2  p. 
slaked  lime  and  3  p.  water  as  long  as  absorbed. 


CALX.   U.S.     Lime. 
CaO;  55.87. 
Preparation. — Lime,  or  calcium  oxide,  is  a  very  important  alkaline 
earth,  and  is  made  by  calcining  limestone,  or  native  calcium  carbonate, 
in  kilns  with  strong  heat :  carbon  dioxide  and  water  are  expelled. 


Calx.  U.S. 

Odor,  Taste, 

Solubility. 

AND  Reaction. 

Water. 

Alcohol. 

Other  Sulveuts. 

Hard,     white,     or    grayish-white 
masses,      gradually       attracting 
moisture  and  carbon  dioxide  on 
exposure  to  air  and  falling  to  a 
white  powder.     At  the  highest 
heat,  lime  does  not  fuse. 

Odorless ;    sharp, 
caustic      taste; 
alkaline     reac- 
tion. 

At  16°  C. 

(69°  F.), 
760  parts. 

Boiling, 
1300  parts. 

Insoluble. 

Soluble  in  di- 
luted   acetic, 
hydrochloric, 
or  nitric  acid. 

Tests  for  Identity  and 
Quantitative  Test. 

Impurities.                            Tests  foe  Impurities. 

When  heated  to  a  white  heat.  Lime 
is    neither    fused     nor    altered. 
Brought  into  contact  with  about 
half  its  weight  of  water,  it  ab- 
sorbs the  latter,  becomes  heated, 
and  is  gradually  converted  into 
a  white  powder  (calcium  hydrate 
or  slaked   lime).     When  this  is 
mixed  with  about  .3  or  4  parts  of 
water,  it  forms  a  uniform  smooth 
magma  (milk  of  lime). 

Its  solution  in  diluted  acetic  acid 
gives,  with    ammonium  oxalate 
T.S.,  a  white  precipitate  insolu- 
ble in   acetic   acid,  but   soluble 
in  hydrochloric  acid. 

Carbonate. 

Barium. 
Aluminum. 
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Uses. — Externally,  lime  acts  as  an  escharotic:  it  enters  into  the 
composition  of  inany  depilatory  powders;  internally,  in  solution,  it 
is  a  valuable  antacid. 

LIQUOR   CALCIS.   U.  S.     Solution  of  Lime. 

[Solution  of  Calcium  Hydrate.     Lime  Water.] 

A  saturated,  aqueous  solution  of  Calcium  Hydrate  [Ca(0H)2  =  73.83J.  The  per- 
centage of  Calcium  Hydrate  varies  with  the  temperature,  being  somewhat  over  0.17 
per  cent,  at  15°  C.  (59°  F.),  and  diminishing  as  the  temperature  rises. 


Lime 

Distilled  Water,  a  sufficient  quantity. 


Metric. 
12  Gm. 


Old  form. 
185  grains. 


Slake  the  Lime  by  the  gradual  addition  of  70  C.c.  [old  form  2^  fl. 
oz.]  of  Distilled  Water,  then  add  360  C.c.  [old  form  11^  fl.  oz.]  more 
of  Distilled  Water,  and  agitate  occasionally  during  half  an  hour. 
Allow  the  mixture  to  settle,  decant  the  liquid  and  throw  it  away. 
Then  add  to  the  residue  3600  C.c.  [old  form  1\  pints]  of  Distilled 
Water,  agitate  thoroughly,  wait  a  short  time  for  the  coarser  particles 
to  subside,  and  pour  the  liquid,  holding  the  undissolved  Lime  in  sus- 
pension, into  a  glass-stoppered  bottle.  From  time  to  time  shake  the 
bottle,  so  as  to  keep  the  solution  saturated.  Pour  off  the  clear  liquid 
when  it  is  wanted  for  use. 

Lime  water  is  very  extensively  used  in  pharmacy  :  the  object  of 
keeping  it  upon  undissolved  Lime  is  to  insure  a  saturated  solution. 
Lime  is  but  sparingly  soluble  in  water,  and  less  soluble  in  hot  water 
than  in  cold :  when  the  solution  is  heated,  a  deposition  of  lime  takes 
place,  which  is  redissolved  on  cooling.  A  solution  of  lime  containing 
particles  of  undissolved  lime  in  suspension  is  termed  milk  of  lime. 


Liquor  Calcis.   V.  S. 


A  clear,  colorless  liquid.     It  absorbs  carbon  dioxide 

from  the  air,  so  that  a  pellicle  of  calcium  carbonate 

forms  on  the  surface  of  the  liquid.- 
On  being  heated,  it  becomes  turbid  from  separation  of 

calcium  hydrate,  which  redissolves  again  when  the 

liquid  is  cooled. 


Odoe,  Taste,  and 
Beaction. 


Odorless ;  saline 
and  f e  e  b  1  y 
caustic  taste ; 
strongly  alka- 
line reaction. 


M  i  s  c  i  b  1  e  with 
water  and  alco- 
hol in  all  pro- 
portions. 


Tests  for  Identity. 


Impurities. 


Tests  fob  Impurities. 


50  C.c.  of  Solution  of  Lime  should 
require,  for  complete  neutraliza- 
tion, about  20  C.c.  of  decinormal 
oxalic  acid  V.S.  (corresponding 
to  about  0.148  per  cent,  of  Cal- 
cium Hydrate),  phenolphtalein 
being  used  as  indicator. 


Alkalies  and  their 
Carbonates. 


The  alkaline  reaction  of  the  liquid 

entirely    disappears    after    it    has 

been  saturated  with  carbon  dioxide 

and  the  excess  of  the  latter  has 

[       been  expelled  by  boiling. 

In  other  respects  it  should  conform  to  the  reactions  and 

tests  given  under  Lime  (see  Calx). 


Uses. — Probably  the  most  extensive  use  of  lime  water  in  medicine 
is  in  checking  nausea.  It  is  usually  administered  with  milk  when  used 
for  this  purpose.     It  is  employed  externally  to  allay  inflammation,  and 
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in  washes  of  various  kinds.     The  dose  of  lime  water  is  from  two  to 
four  fluidounces  (60  to  120  C.c.). 

SYRUPUS    CALCIS.   U.  S.     Syrup  of  Lime. 

A  syrupy  liquid  made  by  boiling  6d  Gra.  of  lime  and  400  Gra. 
of  sugar  in  500  C.c.  of  water,  and  adding  sufficient  water  to  make 
1000  C.c.  Lime  is  more  soluble  in  syrup  than  in  water,  and  hence 
this  syrup  is  more  strongly  alkaline  than  lime  water  :  this  is  accounted 
for  by  the  fact  that  lime  forms  soluble  saccharates  with  sugar  (see 
page  304). 

LINIMENTUM   CALCIS.    U.S.     Lime  Liniment. 

This  liniment  is  made  by  mixing  equal  measures  of  lime  water  and 
linseed  oil.  It  is  used  largely  as  an  external  application  for  burns,  and 
is  sometimes  called  Carron  oil  (see  page  340). 


CALX   CHLORATA.   U.  S.     Chlorinated  Lime, 

The  activity  of  this  compound  depends  upon  the  amount  of  chlorine 
present,  and  it  is  therefore  most  appropriately  considered  under  that 
head  (see  page  494). 

CALX   SULPHURATA.   U.S.     Sulphurated  Lime. 

[Crude  Calcium  Sulphide.] 

A  mixture  containing  at  lesist  60  per  cent,  of  Calcium  Monosulphide  [CaS  ^  71.89], 
together  with  unchanged  Calcium  Sulphate  [CaSO^  ^^  135.73],  and  Carbon,  in  vary- 
ing proportions. 

Metric.  Old  form. 

Dried  Calcium  Sulphate,  in  fine  powder 70  Gm.  7  oz.  av. 

Charcoal,  in  fine  powder 10  Gm.  1  oz.  av. 

Starch 2  Gm.  87  grains. 

Mix  them  thoroughly,  pack  the  mixture  lightly  into  a  crucible,  cover 
this  loosely,  and  iieat  it  to  bright  redness,  until  the  contents  have  lost 
their  black  color.  Allow  the  crucible  to  cool,  reduce  the  product  to 
powder,  and  at  once  transfer  it  to  small,  glass-stoppered  vials. 

This  is  not  a  definite  chemical  compound,  but  contains  varying 
amounts  of  the  active  constituent,  calcium  sulphide. 


Calx  Sulphurata.  U.S. 

Odor,  Taste,  and 
Reaction. 

Solubility. 

Water. 

Alcohul. 

A  pale  gray  powder,  gradually  altered  by  exposure 
to  air. 

On  dissolving  Sulphurated  Lime  with  the  aid  of  di- 
luted acetic  acid,  hydrogen  sulphide  gas  is  abun- 
dantly given  off,  and  a  white  precipitate,  calcium 
sulphate,  is  thrown  down.  The  filtrate  yields, 
with  ammonium  oxalate,  a  white  precipitate,  sol- 
uble in  hydrochloric  but  insoluble  in  acetic  acid. 

Exhaling  a   faint 
odor   of   hydro- 
gen     sulphide; 
offensive     alka- 
line taste;  alka- 
line reaction. 

Cold, 

Very 

slightly 

soluble. 

Boiling, 

More 
readily. 

Insoluble. 
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Quantitative  Test. 


If  1  Gm.  of  Sulphurated  Lime  be  gradually  added  to  a  boiling  solution  of  2.08  Gm.  of  cupric 
sulphate  in  60  C.c.  of  water,  the  mixture  digested  on  a  water-bath  for  fifteen  minutes,  and 
filtered  when  cold,  no  color  should  be  imparted  to  the  filtrate  by  1  drop  of  potassium  ferro- 
cyanide  T.S.  (presence  of  at  least  60  per  cent,  of  purs  Calcium  Monosulphide). 

Uses. — Sulpiiurated  lime  is  used  as  a  depilatory  for  removing  super- 
fluous hair  from  the  body,  by  mixing  a  small  quantity  with  water  and 
applying  the  paste  to  the  part.  It  is  used  internally  in  acne  and  other 
skin  diseases  :  the  dose  is  one-half  grain  to  one  grain  (0.03  to  0.06  Gm.). 

CALCII    BROMIDUM.   U.S.     Calcium  Bromide. 
CaBr^  =  199.43. 

Preparation. — Calcium  bromide  may  be  made  by  the  simple  process 
of  adding  precipitated  calcium  carbonate,  in  excess,  to  hydrobromic 
acid,  filtering,  evaporating  the  solution  to  dryness,  and  granulating  the 
product. 

It  may  also  be  made  by  adding  milk  of  lime  to  a  boiling  solution  of 
ammonium  bromide  until  ammoniacal  vapors  cease  to  be  evolved.  The 
solution  is  then  filtered,  and  the  salt  granulated. 

CaCOg  +  2HBr  =  CaBra  +  Hp  -\-  CO2. 

Calcium  Hydrobromic  Calcium  Water.  Carbon 

Carbonate.  Acid.  Bromide.  Dioxide. 


Calcii  Bromidum.  U-  S. 


A  white,  granular  salt,  very  deliquescent. 
At  a  dull  red  heat  the  salt  fuses  without 
losing  anything  but  moisture.  At  a 
higher  temperature  it  is  partially  decom- 


Odor,  Taste,  and 
Reaction. 


Odorless ;  sharp, 
saline  taste;  neu- 
tral reaction. 


Solubility. 


At  15°  C.  (59° 

F.), 
0.7  part. 

Boiling, 
Very  soluble. 


Cold, 
1  part. 

Boiling, 
Very  soluble. 


Tests  for  Identity  and 
Quantitative  Test. 


Impueities. 


Tests  foe  Impurities. 


At  680°  C.  (1256°  F.)  the  salt 
fuses,  and  at  a  higher  tem- 
perature it  is  partly  decom- 
posed, with  loss  of  bromine. 

An  aqueous  solution  (1  in  20) 
of  the  salt  yields,  with  am- 
monium oxalate  T.S.,  a 
white  precipitate  soluble 
in  hydrochloric  but  insolu- 
ble in  acetic  acid. 

If  to  5  C.c.  of  the  aqueous  solu- 
tion a  few  drops  of  chloro- 
form be  added  and  then  1 
C.c.  of  chlorine  water,  bro- 
mine will  be  liberated,  and, 
on  agitating  the  mixture, 
will  dissolve  in  the  chloro- 
form with  a  yellow  or  brown- 
ish-yellow color. 


Bromate. 


Nitrate  or  Ni- 
trite. 


Insoluble     Im- 
purities. 


Arsenic,    Lead, 
etc. 


Iron,       Alumi- 
num, etc. 


If  diluted  sulphuric  acid  be  dropped  upon 
the  salt,  the  latter  should  not  at  once 
assume  a  yellow  color. 

If  1  Gm.  of  the  salt  be  mixed  with  0.5  Gm. 
of  iron  filings  and  0.5  Gm.  of  powdered 
zinc,  and  heated  in  a  test-tube  with  5  C.c. 
of  sodium  hydrate  T.S.,  no  ammoniacal 
vapors  should  be  evolved. 

If  1  Gm.  of  the  salt  be  dissolved  in  20  C.c. 
of  water,  it  should  form  a  clear,  colorless 
solution,  leaving  no  residue. 

If  to  5  C.c.  of  the  above  aqueous  solution, 
slightly  acidulated  with  hydrochloric  acid, 
an  equal  volume  of  hydrogen  sulphide 
T.S.  be  added,  neither  coloration  nor  tur- 
bidity should  be  perceptible. 

The  addition  of  ammonium  sulphide  T.S.  to 
the  aqueous  solution  should  not  produce 
any  color  or  turbidity. 
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Tests.  —  Continued. 


Tests  for  Identitv  and  Quan- 
titative Test. 


If  0.25  Gm.  of  the  well-dricii 
salt  be  dissolved  in  10  C.c.  nf 
water  and  2  drops  of  potas- 
sium chromate  T.S.  added, 
it  should  require  25  Co.  of 
decinortnal  silver  nitrate 
V.S.  to  produce  a  perma- 
nent red  color,  corres{)ond- 
ing  to  99.7  per  cent,  of  the 
pure  salt,  a  greater  amount 
indicating  the  presence  of 
chloride,  a  smaller  amount 
other  impiiritiea. 


Impueities. 


Tests  fob  Ihpubities. 


Magnesium 
and  Alkalies. 


Iodide. 


Sulphate. 


If  5  C.c.  of  the  aqueous  solution  (1  in  20), 
slightly  acidulated  with  acetic  acid,  be 
completely  precipitated  with  ammonium 
oxalate  T.S.,  the  filtrate  should,  on  evapo- 
ration, leave  not  more  than  a  trace  of  fixed 
residue. 

If  to  5  C.c.  of  the  aqueous  solution  (1  in  20) 
a  few  drops  of  starch  T.S.  be  added,  and 
then  chlorine  water,  drop  by  drop,  no  blue 
color  should  appear. 

No  turbidity  should  be  produced  if  0.2  C.c. 
of  barium  chloride  T.S.  be  added  to  5  C.c. 
of  the  aqueous  solution. 


Uses. — Calcium  bromide  is  used  as  a  hypnotic,  iu  doses  of  thirty  to 
sixty  grains  (1.9  to  3.8  Gm.). 

CALCII   CARBONAS   PRiECIPITATUS.  U.S.     Precipitated  Calcium 

Carbonate, 
CaCOj;  99.76. 

Preparation. — This  salt  is  readily  prepared  by  double  decomposi- 
tion.    The  following  process  is  official  in  the  British  Pharmacopoeia : 

Take  of  Chloride  of  Calcium  5  oz.  av. ;  Carbonate  of  Soda  13  oz. 
av. ;  Boiling  Distilled  Water  a  sufficiency.  Dissolve  the  Chloride  of 
Calcium  and  the  Carbonate  of  Soda  each  in  2  pints  [Imperial  meas- 
ure] of  the  Water  ;  mix  the  two  Solutions ;  and  allow  the  precipitate 
to  subside.  Collect  this  on  a  calico  filter,  wash  it  with  boiling  Distilled 
Water  until  the  washings  cease  to  give  a  precipitate  with  nitrate  of  sil- 
ver, and  dry  the  product  at  the  temperature  of  212°  (F.). 

Calcium  carbonate  precipitates,  and  sodium  chloride  remains  in  so- 
lution. 

CaCl.,  +  Na^COj  =  CaCOs  -|-  2NaCl. 

Calcium  Sodium  Calcium  Sodium 

Chloride.  Carbonate.  Carbonate.  Chloride. 

The  fineness  of  the  powder  is  greatly  promoted  by  using  hot,  dense 
solutions. 

This  salt  of  calcium  is  also  obtained  as  a  by-product  in  the  process 
for  making  solution  of  chlorinated  soda,  double  decomposition  taking 
place  between  solution  of  chlorinated  lime  and  solution  of  sodium  car- 
bonate. The  precipitated  calcium  carbonate  must  be  boiled  in  water,  and 
afterwards  thoroughly  washed,  to  free  it  from  the  chlorinous  odor.  The 
product  is  unfit  for  internal  use. 


Calcii  Carbonas  Praecipi- 

OuoE  AND  Taste. 

tatus.    L'-^. 

Water. 

Alcohol. 

Other  Solvents. 

A    fine,   white   powder. 

Odorless ;  taste- 

Nearly     insoluble. 

Insoluble. 

Wholly     soluble 

permanent  in  the  air. 

less. 

The  solubility  is  in- 

in   hydrochlo- 

By exposure  to  a  red 

creased  by  the  pres- 

ric,   nitric,   or 

heat,   with    access   of 

ence  of  ammonium 

diluted   acetic 

air,  the  salt  loses  car- 

salts, and  especially 

acid,  with  ef- 

bon  dioxide,    and    a 

by    carbonic    acid  ; 

fervescence. 

residue     of    calcium 

alkaline      hydrates 

oxide  remains. 

diminish  it. 

620 


MAGNESIUM,  CALCIUM,  BARIUM,  AND  STRONTIUM. 


Test  foe  Identity. 


For  applying  tests  of 
identity  and  purity, 
boil  6  Gm.  of  Cal- 
cium Carbonate 
with  a  mixture  of 
60  C.c.  of  diluted 
acetic  acid  and  50 
C.c.  of  water,  allow 
the  liquid  to  cool, 
and  filter. 

In  this  solution,  am- 
monium oxalate 
T.S.  produces  a 
white  precipitate 
insoluble  in  acetic 
acid,  but  soluble  in 
hydrochloric  acid. 


Tests  fob  Impukities." 


Magnesium     and 
Alkalies. 


Sulphate. 


Chloride. 


Iron,  Aluminum, 
Phosphate,  etc. 

Arsenic,       Lead, 
etc. 


Soluble     Impuri- 
ties. 


If  from  20  C.c.  of  this  solution  the  calcium  be 
completely  precipitated  by  a  slight  excess  of 
ammonium  oxalate  T.S.,  the  filtrate  should,  on 
evaporation,  leave  only  a  trace  of  fixed  residue. 

If  10  C.c.  of  the  solution  be  slightly  acidulated 
with  acetic  acid,  no  immediate  turbidity  should 
be  produced  by  the  addition  of  0.5  C.c.  of 
barium  chloride  T.S. 

If  to  10  C.c.  of  the  solution,  slightly  acidulated 
with  nitric  acid,  0.1  C.c.  of  silver  nitrate  V.S. 
be  added,  and  the  precipitate,  if  any,  removed 
by  filtration,  the  filtrate  should  remain  perfectly 
clear  upon  addition  of  more  silver  nitrate  V.S. 

Addition  of  ammonia  water  should  not  produce 
any  turbidity  in  the  solution. 

If  to  the  solution,  slightly  acidulated  with  acetic 
acid,  an  equal  volume  of  hydrogen  sulphide  T.S. 
be  added,  neither  color  nor  turbidity  should  be 
produced. 

If  1  Gm.  of  the  salt  be  agitated  with  50  C.c.  of 
water,  the  filtrate  should  not  show  an  alkaline 
reaction  with  litmus  paper,  and,  on  evaporation, 
should  not  leave  more  than  a  trace  of  residue. 


Uses. — This  form  of  calcium  carbonate,  known  popularly  as  pre- 
cipitated chalk,  is  largely  used  in  tooth-powders  and  similar  prepara- 
tions :  it  is  inferior  to  the  prepared  chalk  as  an  ingredient  in  chalk 
mixtures,  because  it  does  not  possess  the  adhesive  powers  of  the  latter. 


CRETA    PRiEPARATA.   U.S.     Prepared  Chalk. 


Native,  friable  Carbonate  of  Calcium  [CaCOj 
impurities  by  elutriation. 


:  99.76],  freed  from  most  of  its 


Preparation. — The  process  formerly  oflScial  is  as  follows  : 

Take  of  Chalk  a  convenient  quantity.  Add  a  little  water  to  the  Chalk, 
and  rub  it  into  fine  powder.  Throw  this  into  a  large  vessel  nearly  full 
of  water,  stir  briskly,  and,  after  a  short  interval,  decant  the  supernatant 
liquor,  while  yet  turbid,  into  another  vessel.  Treat  the  coarser  particles 
of  the  Chalk,  remaining  in  the  first  vessel,  in  a  similar  manner,  and  add 
the  turbid  liquid  to  that  previously  decanted.  Lastly,  set  the  liquor  by, 
that  the  powder  may  subside,  and,  having  poured  off  the  water,  dry  the 
powder. 

The  object  of  this  process  is  to  effect  the  separation  of  the  gritty  par- 
ticles in  ordinary  chalk  by  elutriation.  It  is  usual  to  form  the  moist 
powder  into  cones  by  trochiscation  (see  page  187).  Whilst  elutriation 
effects  the  purification  of  the  chalk  to  a  certain  extent,  it  does  not  sepa- 
rate the  insoluble  fine  particles,  and  hence  prepared  chalk  is  chemically 
not  so  pure  as  precipitated  carbonate  of  calcium. 

Prepared  chalk  differs  greatly  in  appearance  from  precipitated  chalk, 
even  after  it  has  been  reduced  to  a  fine  powder.  It  is  usually  not  so 
white  as  the  latter,  and  it  adheres  to  the  fingers  when  handled.  This 
adhesiveness  fits  it  for  many  purposes.  Whiting,  a  cheap  form  of  pre- 
pared chalk,  is  used  for  polishing. 
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Creta  Proeparata.   U.  S. 


A  white,  amorphous  powder, 
generally  agglutinated  in 
the  form  of  small  cones, 
permanent  in  the  air.  By 
exposure  to  a  red  heat  the 
salt  loses  carbon  dioxide, 
and  is  converted  into  lime. 


Odor  and  Taste. 


Odorless ;     taste- 
less. 


Solubility. 


Almost 
insoluble. 


Alcohol. 


Insoluble. 


Other  Solvents. 


Soluble  in  diluted 
hydrochloric,  ni- 
tric, or  acetic 
acid,  with  copious 
efi'ervescence,  and 
without  leaving 
more  than  a  tri- 
fling residue. 


Test  fje  Identity. 


Impurities. 


Tests  for  Impurities. 


A  solution  of  the  salt 
in  diluted  acetic 
acid  yields,  with 
ammonium  oxalate 
T.S.,  a  white  pre- 
cipitate soluble  in 
hydrochloric  but 
insoluble  in  acetic 
aoid. 


Barium. 

Magnesium. 

Iron. 
Sulphate. 


A  portion  of  a  neutral  solution  of  the  salt  in  acetic 
acid  should  yield  no  precipitate  with  potassium 
dichromate  T.S. 

If  from  the  solution  in  diluted  acetic  acid  the  cal- 
cium be  completely  removed  by  precipitation  with 
ammonium  oxalate  T.S.  in  slight  excess,  the  fil- 
trate should  not  be  rendered  very  turbid  upon  ad- 
tion  of  sodium  phosphate  T.S.  and  a  little  ammo- 
nia water. 

A  portion  of  a  solution  of  the  salt  in  acetic  acid 
should  not  assume  more  than  a  slightly  bluish  tint 
with  a  few  drops  of  potassium  fcrrocyanide  T.S. 

Another  portion  of  the  above  solution  should  not  be 
rendered  turbid  by  the  addition  of  barium  chlo- 
ride T.S. 


Uses. — This  is  the  form  of  chalk  which  is  used  in  medicine  almost 
exchisively ;  it  is  an  antacid,  and  is  admirably  adapted  for  the  treat- 
ment of  diarrhoea.  It  is  used  in  the  compound  chalk  powder  and  in 
troches  of  chalk. 


CALCII    CHLORIDUM.   U.S.     Calcium  Chloride. 
CaCl2  =  110.65. 
Calcium  Chloride,  rendered  anhydrous  by  fusion  at  the  lowest  possible  temperature. 
It  should  be  kept  in  well-stoppered  bottles. 

Preparation. — Calcium  chloride  may  be  readily  formed  by  satu- 
rating hydrochloric  acid  with  chalk  or  marble,  evaporating  to  dryness, 
and  heating  to  redness, 

CaCOg  +  2HC1  =  CaCl,  +  CO2  +  H2O. 

Calcium        Hydroi^hloric     Calcium        Caibon  Water. 

Carbonate.  Acid.  Chloride.       Dioxide. 

It  is  frequently  obtained  as  a  by-product  in  chemical  operations. 


Calcii  Chloridum.   U.S. 

Odor,  Taste, 
AND  Reaction. 

Solubility. 

Water. 

Alcohol. 

Other  Solvent. 

White,  slightly  translucent,  hard 
fragments,  very  deliquescent. 

Below  a  red  heat  the  salt  fuses, 
and,  on  cooling,  solidifies  with- 
out change  in  composition  ;  but 
at  a  higher  temperature,  espe- 
cially if  kept  in  fusion  for  some 
time,  a  portion  is  decomposed 
and  calcium  oxide  formed. 

Odorless ;  sharp, 
saline  taste; 
neutral     or 
faintly      alka- 
line reaction. 

At  15°  C. 
(69°  F.), 
1.5  parts. 

Boiling, 

Very 
soluble. 

Cold, 
8  parts. 

Boiling, 
1.5  parts. 

Insoluble      in 
ether. 
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Tests  fob  Identity. 


Impueitieb. 


Tests  for  Impurities. 


When  perfectly  pure,  the  salt 
dissolves  in  water  without 
residue.  When  the  salt  is 
overheated  in  fusing,  the 
solution  has  an  alkaline 
reaction,  and  a  small  resi- 
due is  left,  which  is  soluble 
in  hydrochloric  acid. 

The  aqueous  solution  (1  in 
20)  yields,  with  ammonium 
oxalate  T.S.,  a  white  pre- 
cipitate insoluble  in  acetic 
acid,  but  soluble  in  hydro- 
chloric acid. 

AVith  silver  nitrate  T.S.  it 
yields  a  white  precipitate 
insoluble  in  nitric  acid. 


Aluminum,  Iron. 


Sulphate. 


Magnesium 
Alkalies. 


and 


\ 
Arsenic,  Lead.        { 

[ 


Barium. 


The  aqueous  solution  (1  in  20)  of  the  salt 

should  not  be  precipitated  by  ammonia 

water. 

The  aqueous  solution  (1  in  20)  of  the  salt 

should   not   be  precipitated   by  barium 

chloride  T.S. 

r  If  from  20  C.c.  of  the  solution  the  calcium 

I        be   completely   precipitated    by   ammo- 

i       nium  oxalate  T.S.,  the  filtrate  should,  on 

j       evaporation,  leave  not  more  than  a  trace 

[       of  fixed  residue. 

If  5  C.c.  of  the  aqueous  solution,  acidulated 

with  hydrochloric  acid,  be  mixed  with  an 

equal  volume  of  hydrogen  sulphide  T.S., 

neither  color  nor  turbiditj'  should  appear. 

No  turbidity  should  be  produced    by  the 

addition  of  0.5  C.c.  of  potassium  diehro- 

mateT.S.  to  5  C.c.  of  the  aqueous  solution. 


Uses. — Calcium  chloride,  when  in  fused  masses,  is  used  in  chem- 
ical operations  for  dehydrating  gases :  this  it  does  through  its  powerful 
affinity  for  water. 

CALCII    HYPOPHOSPHIS.   U.  S.     Calcium  Hypophosphite. 
Ca(PHj02)2  =  169.67. 

Preparation. — This  salt  is  made  by  boiling  milk  of  lime  and  phos- 
phorus together  until  the  spontaneously  inflammable  gas,  phosphoretted 
hydrogen,  ceases  to  be  evolved :  it  is  necessary  to  provide  for  the  safe 
escape  of  this  gas  by  conducting  it  by  a  hood  into  a  powerful  draught. 


8P  +  SCaHp^  +  6H2O  =  3CaH/P02)2 

Phosphorus.  Calcium  Water.  Calcium 

Hydrate.  Hypophosphite. 


f     2PH3 

PhoBphoretted 
Hydrogen. 


The  liquid  is  filtered  to  separate  the  insoluble  phosphate  and  residu- 
ary lime,  then  concentrated,  and  refiltered  to  separate  the  calcium  carbon- 
ate formed  by  the  action  of  the  air  on  a  little  lime  held  in  solution,  and 
lastly  evaporated  till  a  pellicle  appears ;  after  which  the  salt  may  be 
allowed  to  crystallize  by  setting  the  liquid  aside,  or  may  be  obtained  in 
the  granular  form  by  continuing  the  heat,  and  stirring. 

The  heat  employed  in  evaporating  the  solution  should  not  be  above 
85°  C.  (185°  F.),  for  fear  of  explosions,  several  accidents  having  oc- 
curred through  carelessness  in  this  respect,  even  when  the  evaporation 
was  conducted  with  a  water-bath. 


OnoR,  Taste, 
AND  Reaction. 

Solubility. 

Calcii  Hypophosphis.    U.  S. 

Water. 

Alcubol. 

Colorless,  transparent,  monoclinie  prisms,  or  small, 
lustrous  scales,  or  a  white,  crystalline  powder, 
permanent  in  dry  air.     When  heated  in  a  test- 
tube,  the  salt  decrepitates,  and  above  .300°  C. 
( 572°  F.  lit  begins  to  decompose,  giving  off  water, 
and  emitting  inflammable  gases  (hydrogen  and 
hydrogen  phosphide),  and  leaving  a  residue  of 
calcium  pyrophosphate  and  metaphosphate,  with 
some  red  phosphorus. 

Odorless ;    nau- 
seous,     bitter 
taste ;  neutral 
reaction. 

At  15°  C. 

(59°  F.), 
6.8  parts. 

Boiling, 
6  parts. 

Insoluble. 

i 
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Tksts  kob  Identity  and  Quantitative  Test. 


The  aqueous  solution  (1  in  20)  of  the  salt 
yields,  with  ammonium  oxalate  T.S.,  a 
white  prcci])itato  soluble  in  hydro- 
chloric but  insoluble  in  acetic  acid. 

The  aqueous  solution,  slightly  acidulated 
with  sulphuric  acid,  yields,  with  silver 
nitrate  T.S.,  a  precipitate  which  is  white 
at  first,  but  rapidly  turns  brown  and 
black  by  separation  of  metallic  silver. 

With  copper  sulphate  T.S.,  on  gentle  heat- 
ing, a  reddish-brown  precipitate  of 
copper  hydride  is  formed. 

When  the  aqueous  solution  is  added,  drop 
by  drop,  to  mercuric  chloride  T.S.,  at 
first  a  white  precipitate  of  mercurous 
chloride  is  formed,  which,  as  soon  as  the 
hypophosphite  solution  is  added  in  ex- 
cess, turns  gray  from  reduction  to  me- 
tallic mercury. 

If  O.l  Gm.  of  the  salt  be  dissolved  in  10 
C.e.  of  water,  then  mixed  with  10  C.c.  of 
sulphuric  acid  and  60  C.c.  of  decinormal 
potassium  permanganate  V.S.,  and  the 
mixture  boiled  for  fifteen  minutes,  it 
should  require  not  more  than  3  C.c.  of 
decinormal  oxalic  acid  V.S.  to  discharge 
the  red  color  (corresponding  to  at  least 
99.68  per  cent,  of  the  pure  salt). 


Impubities. 


Tests  fob  Impubities. 


Phosphate,  Sul- 
phate, and  other 
Insoluble  Impuri- 
ties. 

Soluble  Phosphate. 


Soluble  Sulphate. 
Arsenic,  etc. 


Magnesium. 


If  1  Gm.  of  the  salt  be  dis- 
solved in  20  C.c.  of  water, 
no  insoluble  residue 
should  be  left. 

In  the  above  solution  no 
precipitate  should  be  pro- 
duced by  the  addition  of 
lead  acetate  T.S., 

Nor,  after  acidulating  with 
hydrochloric  acid,  by 
barium  chloride  T.S., 

Nor  by  an  equal  volume  of 
hydrogen  sulphide  T.S. 

On  adding  to  5  C.c.  of  the 
solution  (1  in  20)  1  C.c, 
each,  of  ammonium  chlo- 
ride T.S.  and  ammonia 
water,  and  3  C.c.  of  am- 
monium carbonate  T.S., 
applying  a  gentle  heat 
for  a  few  minutes,  and 
then  filtering,  not  more 
than  a  very  slight  turbid- 
ity should  be  produced 
upon  adding  to  the 
filtrate  a  few  drops  of 
sodium  phosphate  T.S. 


Uses. — Calcium  hypophosphite  is  used  pharmaceutically  to  prepare 
the  other  hypophosphites  and  hypophosphorous  acid.  Medicinally,  it  is 
used  in  phthisis  and  other  wasting  diseases,  and  in  cases  of  defective 
nerve-nutrition.    The  dose  is  from  ten  to  thirty  grains  (0.65  to  1.9  Gm.). 

SYRUPUS   HYPOPHOSPHITUM.   U.  S.     Syrup  of  Hypophosphites. 

This  syrup  is  made  by  dissolving  45  Gm.  of  calcium  hypophosphite 
and  15  Gm.  each  of  sodium  and  potassium  hypophosphites  in  water, 
aiding  the  solution  by  the  use  of  2  Gm.  of  diluted  hypophosphorous 
acid.  After  the  addition  of  spirit  of  lemon,  the  liquid  is  filtered  and 
sufficient  water  and  sugar  are  added  to  make  1000  C.c.  of  finished 
syrup  (see  page  305).  There  is  usually  a  trifling  residue  left  after  dis- 
solving the  hypophosphites  :  this  consists  generally  of  insoluble  calcium 
salts.  Citric  acid  is  used  to  dissolve  the  residue.  The  citric  acid  serves 
also  to  prevent  precipitation  in  the  finished  syrup. 

SYRUPUS  HYPOPHOSPHITUM  CUM  FERRO.  U.S.  Syrup  of 
Hypophosphites  with  Iron. 
This  preparation  is  made  by  dissolving  10  Gm.  each  of  ferrous  lactate 
and  potassium  citrate  in  enough  syrup  of  hypopho.sphites  to  make  1000 
C.c.  It  is  used,  like  the  preceding  syrup,  in  phthisis  and  other  wasting 
diseases,  under  the  belief  that  the  hypophosphites  stimulate  defective 
nutrition. 

CALCII    PHOSPHAS   PRiECIPITATUS.  U.  S.     Precipitated  Calcium 

Phosphate. 
Ca3(P0«),  =r  309.33. 
Preparation. — Take  of  Bone,  calcined  to  whiteness,  and   in  fine 
powder,  4  oz.  troy ;  Hydrochloric  Acid  8  oz.  troy ;  Ammonia  Water 
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12  fl.  oz.,  or  a  sufficient  quantity  ;  Distilled  Water,  a  sufficient  quantity. 
Macerate  the  Bone  in  the  Acid,  diluted  with  a  pint  of  Distilled  Water, 
until  it  is  dissolved,  and  filter  the  solution.  Add  another  pint  of  Dis- 
tilled Water,  and  then,  gradually.  Ammonia  Water,  until  the  liquid 
acquires  an  alkaline  reaction.  Mix  the  precipitate  obtained,  while  yet 
in  the  state  of  magma,  with  twice  its  bulk  of  boiling  Distilled  Water, 
and  pour  the  whole  upon  a  strainer.  Wash  the  precipitate  with  boil- 
ing Distilled  Water  until  the  washings  cease  to  be  affected  by  a  solu- 
tion of  nitrate  of  silver,  acidulated  with  nitric  acid.  Lastly,  dry  the 
precipitate  with  a  gentle  heat. 

Calcium  phosphate  exists  in  calcined  bone;  it  is  soluble  in  hydro- 
chloric acid,  but  is  precipitated  from  its  solution  by  ammonia  water, 
ammonium  chloride  remaining  in  solution. 


Calcii  Fhosphas  Frsecipi- 
tatua.   U.  S. 


A  light,  white,  amor- 
phous powder,  perma- 
manent  in  the  air.  At 
an  intense  heat  it  is 
fusible  without  decom- 
position. 


Odor  and  Taste. 


Odorless ;  taste- 
less. 


Water. 


Almost 
insoluble. 

Boiling, 
Partly  de- 
composed. 


Alcohol. 


Insoluble. 


Other  Solvents. 


Almost  insoluble  in  acetic 
acid,  except  when  fresh- 
ly precipitated.  Easily 
soluble  in  hydrochloric 
or  nitric  acid. 


Tests  for  Identitt  and 
Quantitative  Test. 


Tests  foe  Impurities. 


Shake  2  Gm.  of  the  salt 
with  20  C.c.  of  the  wa- 
ter, and  add  nitric  acid, 
drop  by  drop,  until  so- 
lution is  effected  ;  then 
add  water  to  make  the 
liquid  measure  40  C.c. 

From  a  portion  of  this 
solution  the  salt  is  pre- 
cij)itated  unchanged 
by  a  slight  excess  of 
ammonia  water. 

From  another  portion 
ammonium  molybdate 
T.S,  precipitates  yellow 
ammonium  phospho- 
molybdate ;  the  reac- 
tion is  accelerated  by 
a  gentle  heat. 

When  moistened  with  sil- 
ver nitrate  T.S.,  a  yel- 
low color  is  assumed  by 
the  salt  either  before  or 
after  ignition  (distinc- 
tion from  acid  calcium 
phosphate,  which  after 
ignition,  when  moist- 
ened with  silver  ni- 
trate, remains  white). 


Carbonate. 
Aluminum. 


Distinction  from 
Acid  Calcium 
Phosphate. 


Chloride. 

Sulphate. 

Barium. 

Arsenic, 

etc. 

Iron. 


Magnesium 


Wholly  soluble  in  nitric  or  in  hydrochloric 
acid  without  effervescence. 

The  precipitate  formed  by  adding  ammonia 
water  to  a  solution  of  1  Gm.  of  the  salt  in 
hydrochloric  acid  should  yield  nothing  to  a 
boiling  solution  of  potassa. 

When  moistened  with  silver  nitrate  T.S.,  a 
yellow  color  is  assumed  bj'  the  salt  either 
before  or  after  ignition,  which,  after  ignition, 
when  moistened  with  silver  nitrate,  remains 
white. 

If  to  5  C.c.  of  the  solution,  acidulated  with 
nitric  acid,  0.5  C.c.  of  silver  nitrate  T.S.  be 
added,  not  more  than  a  slight  turbidity 
should  result. 

The  clear  solution  should  not  be  rendered  tur- 
bid by  barium  chloride  T.S., 

Nor  by  potassium  sulphate  T.S., 
Lead,    f  Nor  by  an  equal  volume  of  hydrogen  sulphide 
T.S., 

Nor  should  it  be  colored  blue  by  potassium 
ferrocyanide  T.S. 

If  5  C.c.  of  the  solution  be  mixed  with  1  C.c. 
of  sodium  acetate  T.S.,  and  then  with  am- 
monium oxalate  T.S.  until  the  calcium  is 
completely  precipitated,  the  filtrate  should 
not  be  rendered  very  turbid  by  adding  am- 
monia water  in  slight  excess. 


1 


Uses. — Precipitated  calcium  phosphate,  on  account  of  its  insolubility 
in  water,  has  been  used  in  making  medicated  waters  in  preference  to 
magnesium  carbonate  and  other  similar  substances.  It  is  administered 
largely  now  in  proprietary  medicines,  in  combination  with  lactic  acid 
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and  phosphoric  acid,  in  cases  of  defective  nutrition, 
ten  to  thirty  grains  (0.6  to  1.9  Gm.). 


The  dose  is  from 


SYRUPUS  CALCIl  LACTOPHOSPHATIS.   U.S.    Syrup  of  Laclophosphate 

of  Calcium. 
This  syrnp  is  made  by  dissolving  precipitated  calcium  carbonate  in 
lactic  and  phosphoric  acids.  Water,  orange-flower  water,  and  sugar 
are  added  to  the  solution  to  complete  the  syrup  (see  page  303  for  the 
working  formula).  It  is  sometimes  made  extemporaneously  by  dis- 
solving 200  grains  of  calcium  lactophos[)hate  in  one  pint  of  syrup  of 
orange  flowers,  which  contains  one  fluidrachm  of  hydrochloric  acid. 
It  is  given  in  doses  of  one  to  four  teaspoonfuls  (3.7  to  14.7  C.c). 

CALCIl  SULPHAS  EXSICCATUS.  U.S.  Dried  Calcium  Sulphate. 
[Dried  Gypsum.] 
A  powder  oontaining  about  95  per  cent.,  by  weight,  of  Calcium  Sulphate  [CaSO. 
=rr  135.73],  and  about  5  per  cent,  of  Water;  prepared  from  the  purer  varieties  of 
Native  Gyp.sum  [CaSO^  +  2H2O  ■=  171.65],  by  carefully  heating  until  about  three- 
fourths  of  the  water  have  been  expelled.  l)ried  Calcium  Sulphate  should  be  kept 
in  well-closed  vessels,  carefully  protected  from  moisture. 


Calcii  Sulphas  Exsic- 

Odor,  Taste,  and 
Keaction. 

Solubility. 

catus.  U.S. 

Water. 

Alcohol. 

Other  Solvents. 

A     fine,    white     powder. 

Odorless  and 

At  15°  C.  (59° 

Insoluble. 

It  readily  dissolves 

From    moist  air   it  at- 

tasteless;    neu- 

F.), 

in  diluted  nitric  or 

tracts    water,    becomes 

tral  reaction. 

410  parts. 

hydrochloric  acid; 

granular,  and  then  loses 

also    in    saturated 

the  property  of  harden- 

At 38°  C. 

solutions  of  potas- 

ing with  water.     When 

(100.4°  F.), 

sium    nitrate,    so- 

mixed   with     half    its 

388  parts. 

dium    hyposul- 

weight of  water.  Dried 

phite,  and  various 

Calcium  Sulphate  forms 

At  100°  C. 

ammonium  salts. 

a      smooth.      cohesive 

(212°  F.), 

paste,    which     rapidly 
hardens. 

476  parts. 

Tests  for  Identity. 

Impurities.              Tests  for  Impurities. 

When   heated   above  204°  C.  (399.2°   F.),  Dried 

f  No  effervescence  should 

Calcium  Sulphate  becomes  anhydrous  and  loses 

occur  on  the  addition 

the  property  of  forming  a  paste  with  water  and 

Carbonate. 

of    diluted    acids     to 

hardening  rapidly. 

Dried    Calcium     Sul- 

It forms  white  precipitates  with  barium  chloride 

phate. 

T.S.,  with  ammonium  oxalate  T.S.,  and  with 

alcohol. 

Uses. — This  substance,  known  commonly  as  Plaster  of  Paiis,  is 
largely  used  by  surgeons  in  the  treatment  of  fractures,  by  filling  the 
interstices  of  a  soft-cotton-cloth  bandage  with  the  powder  and  then 
moistening  with  water,  and  applying  the  bandage  to  the  fractured  part 
in  such  a  way  tliat,  when  the  dried  gypsum  has  hardened,  a  support  is 
afforded. 

PULVIS    CRETiE    COMPOSITUS.   U.S.     Compound  Chalk  Powder. 

The  preparation  is  made  by  mixing  30  Gm.  of  prepared  chalk  with 
20  Gm.  of  powdered  acacia  and  50  Gm.  of  powdered  sugar.  It  is 
used  for  making  chalk  mixture  (see  Part  VI.). 

40 
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MISTURA    CRET^.   17. 5^.     Chalk  Mixture. 

This  mixture  is  made  by  rubbing  200  Gm.  of  compound  chalk  pow- 
der with  400  C.c.  of  cinnamon  water,  and  adding  sufficient  water  to 
make  100,0  C.c.  (see  page  317). 

TROCHISCI   CRETiE.   U.  S.     Troches  of  Chalk. 

Each  troche  contains  nearly  four  grains  of  prepared  chalk,  with 
acacia,  spirit  of  nutmeg,  and  sugar  (see  Part  VI.). 

Barium.     Ba;  136.9. 

This  element  furnishes  one  salt  to  the  Materia  Medica  of  the  Phar- 
macopoeia, and  two  of  its  salts  are  used  officially  in  making  test-solu- 
tions. Barium  occurs  abundantly  as  carbonate  and  sulphate.  It  is  a 
malleable  metal,  having  a  silver-white  lustre,  decomposes  water,  and 
gradually  oxidizes  in  the  air. 

Tests  for  Salts  of  Barium. 

1.  A  soluble  barium  salt  produces  with  sulphuric  acid  or  soluble 
sulphate  a  white  precipitate  of  barium  sulphate,  which  is  entirely 
insoluble  in  all  acids. 

2.  Barium  causes  a  colorless  fiame  to  be  colored  green. 

3.  Alkaline  carbonates  produce  white  precipitates  with  soluble  barium 
salts,  insoluble  in  excess. 

Official  Preparations  of  Barium. 

Preparations. 
Barii  Dioxidum.  Used  in  making  solution  of  hydrogen  dioxide. 

Test-solution  of  Barium  Chloride.     Used  in  testing  for  sulphates. 
Test-solution  of  Barium  Nitrate.       Used  in  testing  for  sulphates. 

Unofficial  Salts  of  Barium. 

Barii  Acetas,  Ba(C2H302)2.  By   decomposing   barium    carbonate  with    acetic  acid. 

Barium  Acetate.  evaporating,  then  crystallizing. 
Barii       Benzoas,       Ba(C7H502)2  +     By  adding  to  a  solution  of  barium   carbonate  benzoic 
2H2O.  acid  until  neutralized,  then  evaporating  and  crystal- 
Barium  Benzoate.  lizing. 
Barii  Boras.  By  adding  to  a  solution  of  barium  carbonate  a  solution 

Barium  Borate.  of  sodium  borate,  and  collecting  and  drying  the  pre- 
cipitate. 

Barii  Bromidum,  BaBr2.2H20.  By   saturating    baryta   water  with    hydrobromic    acid, 

Barium  Bromide.  evaporating,  then  crystallizing. 

Barii  Chloridum,  BaCl2.2H20.  By  dissolving    barium    carbonate   in  hydrochloric  acid, 

Barium  Chloride.  evaporating,  then  crystallizing. 

(See  U.  S.  P.  Test-Solution.) 

Barii  Chromas,  BaCr04.  By  adding  to  a  solution  of  potassium  chromate  baryta 

Barium  Chromate.  water,  and  collecting  and  drying  the  precipitate. 
Barii  Citras,  BaaCeHsOr.  By  adding  citric  acid  to  baryta  water  in  excess,  and  col- 
Barium  Citrate.  lecting  the  precipitate. 
Barii  lodidum.  Alterative.      Dose,  one-eighth  of  a  grain  three  times  a 

Barium  Iodide.  day,  gradually  increased  to  three  grains. 

Barii  Nitras,  Ba2N03.  By  adding  to  a  solution  of  barium  chloride  a  solution  of 

Barium  Nitrate.  sodium  nitrate,  and  collecting  and  drying  the  preeipi- 

(See  U.  S.  P.  Test-Solution).  tate. 

Barii  Oxalas,  BaC204.2H20.  By  adding  a  solution  of  oxalic  acid  to  an  excess  of  baryta 

Barium  Oxalate.  water,  and  collecting  the  precipitate. 

Barii  Sulphas,  BaSO*.  By  adding  to  a  solution  of  barium  chloride  sulphuric 

Barium  Sulphate.  acid,  and  collecting  the  precipitate. 
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BARII  DIOXIDUM.   U.S.     Barium  Dioxide. 

BaOj  =  168.82. 
[Barium  Peroxide] 
Commercial,  anhydrous  Barium  Dioxide.     It  should  be  kept  in  well-closed  vessels. 

Preparation. — Barium  Dioxide  (BaOg)  is  made  by  heating  barium 
oxide  (BaO)  to  about  450°  C.  (874°  F.j,  which  causes  it  to  take  up 
another  atom  of  oxygen. 


Barii  Dioxidum.   U.  S. 

Odob,  Taste, 
AND  Reaction. 

Solubility. 

Water. 

Other  Solvents. 

A      heavy,     grayish- 
white,  or  pale  yel- 
lowish-white, amor- 
phous coarse  pow- 
der. 

Odorless    and 
tasteless ; al- 
kaline reac- 
tion. 

Almost 
insoluble. 

Hydrochloric,  phosphoric,  and  other  min- 
eral  acids  decompose  it,  producing   the 
corresponding   Barium  salts  and    hydro- 
gen dioxide,  which  remain  in  solution  for 
a  considerable  time,  if  the  reaction  has 
taken  place  in  the  cold  and  an  excess  of 
the  acid  is  present. 

Tests  for  Identity. 

Quantitative  Test. 

When  exposed  to  the  ai 
moisture  and  carboi 
gradually  decompose 

When  heated  to  a  bri 
rium  Dioxide  fuses, 
is  reduced  to  barium 

Barium  Dioxide  shoul 
diluted    hydrochlori 
acid    without    leavi 
trace  of  residue. 

r  it  slowly  attrac 
1  dioxide,  and 
d. 

ght  red  heat,  B 
loses  oxygen,  ai 
oxide. 

1  be  dissolved 
c    or    phosphor 
ig   more    than 

ts 
is 

a- 
ul 

>y 

ic 
a 

If  2.11  Gm.  of  Barium  Dioxide  be  dissolved  as  com- 
pletely as  possible  in  ice-cold  water  to  the  volume 
of  25  C.c.  with  the  aid  of  7.5  C.c.  of  phosphoric 
acid,  and  5  C.c.  of  this  solution  (corresponding  to 
0.422  Gm.  of  the  Dioxide)  be  measured  off  for  as- 
say, it  should  require  not  less  than  40  C.c.  of  deci- 
normal  potassium  permanganate  V.S.  to  impart  to 
the  liquid  a  permanent  pink   tint,  corresponding 
to  not  less  than  80  per  cent,  of  pure  Barium  Di- 
oxide, each  C.c.  of  the  volumetric  solution  indi- 
cating 2  per  cent,  of  the  latter. 

Uses. — Barium  dioxide  is  used  solely  for  making  solution  of  hydro- 
gen dioxide  (see  page  290). 

Strontium.     Sr;  87.3. 

Strontium  enters  into  three  official  salts.  It  occurs  in  nature  chiefly 
as  sulphate  and  carbonate.  It  is  a  yellow  metal,  sp.  gr.  2.5  ;  mallea- 
ble, but  somewhat  harder  than  lead.  Its  use  in  mediciue  is  due  to 
Laborde's  demonstration  in  1890  that  its  salts  are  not  poisonous  in 
ordinary  doses,  but,  in  certain  cases,  beneficial. 

Tests  for  Salts  of  Strontium. 

1.  A  soluble  strontium  salt  })roduces  with  alkaline  carbonates  or 
with  soluble  phosphates  a  white  precipitate. 

2.  Strontium  causes  a  colorless  flame  to  be  colored  red. 

3.  Solution  of  calcium  sulphate  produces  a  white  precipitate  with 
soluble  strontium  salts.  Slow  precipitation  is  hastened  by  the  addi- 
tion of  alcohol. 

Official  Salts  of  Strontium. 

Strontii  Bromidum  .    .    .  Made  I'j  dissolving  strontium  carbonate  in  hydrobromic 

Strontium  Bromide.  acid. 

Strontii  lodidum  ....  Made  by  evaporating  a  solution  of  strontium  hydrate  in 

Strontium  Iodide.  hydriodic  acid. 

Strontii  Lactas Made  by  dissolving  freshly  precipitated  strontium  carbonate 

Strontium  Lactate.  in  lactic  acid. 
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Strontii  Carbonas,  SrCOs. 

Strontium  Carbonate. 
Strontii  Chloridum,  SrC^. 

Strontium  Chloride. 
Strontii  Chromas,  SrCrO«. 

Strontium  Cbromate. 
Strontii  Hydras,  Sr(0H)2. 

Strontium  Hydrate. 
Strontii  Nitras,  Sr(N03)2. 

Strontium  Nitrate. 
Strontii  Oxidum,  SrO. 

Strontium  Oxide. 
Strontii  Sulphas,  SrS04. 

Strontium  Sulphate. 


Unofficial  Salts  of  Strontium. 

Occurs  native  as  strontianite. 

Made   by  treating  strontianite    (native    carbonate)    with   hot 

hydrochloric  acid. 
Made  by  precipitating  a  strong  solution  of  chloride  or  nitrate 

with  neutral  potassium  cbromate. 
Obtained  by  treating  the  oxide  with  water. 

By  treating  the  carbonate  with  diluted  nitric  acid,  evaporating, 
and  crystallizing. 

Obtained  by  heating  the  nitrate  to  redness  or  igniting  the  car- 
bonate. 

Occurs  native  as  celestine. 


STRONTII   BROMIDUM.   U.S.     Strontium  Bromide. 

SrBr2-f6H.,0  =  354.58. 
Strontium  Bromide  should  be  kept  in  glass-stoppered  vials. 

This  salt  may  be  made  in  several  ways,  but  the  simplest  method  is 
to  dissolve  strontium  carbonate  in  hydrobroraie  acid  and  then  evapo- 
rate and  crystallize  the  salt  from  the  solution. 


strontii  Bromidum.  V.  S. 


Colorless,  transparent,  hexagonal 
crystals,  very  deliquescent. 
When  heated,  the  crystals  at 
first  melt,  and  then  lose  all  their 
water  (30.4  per  cent.).  The  an- 
hydrous salt  fuses  at  630°  C. 
(IU6°  F.). 


Odok,  Taste,  and 
Reaction. 


Odorless ;  bitter, 

saline  taste ; 

neutral  reac- 
tion. 


Water. 


At  15°  C. 
(59°  F.), 
1.5  parts. 

Boiling, 
0.5  part. 


Alcohol.        Other  Solvent. 


Readily 
soluble. 


Insoluble     in 
ether. 


Tests  for  Identity  and  Quantitative 
Tests. 


Impurities. 


Tests  foe  Impurities. 


To  a  non-luminous  flame  the  salt  com- 
municates an  intensely  red  color. 

With  calcium  sulphate  T.S.  the  aqueous 
solution  (1  in  20)  slowly  forms  a  white 
precipitate  of  strontium  sulphate,  in- 
soluble in  diluted  acids  ;  the  same  re- 
action occurs  more  quickly  with  di- 
luted sulphuric  acid,  potassium  sul- 
phate T.S.,  and  other  soluble  sulphates. 

With  potassium  chromate  T.S.  it  forms 
a  yellow  precipitate  of  strontium  chro- 
mate, soluble  in  acetic  acid. 

With  ammonium  carbonate  T.S.,  or  so- 
dium carbonate  T.S.,  it  forms  a  white 
precipitate  of  strontium  carbonate, 
soluble,  with  effervescence,  in  acetic 
acid. 

If  a  few  drops  of  chloroform  be  added 
to  5  C.c.  of  the  solution,  then  1  C.e. 
of  chlorine  water,  and  the  mixture 
shaken,  the  liberated  bromine  will 
dissolve  in  the  chloroform,  communi- 
cating to  it  a  yellow  or  brownish-yel- 
low color. 


Arsenic,  Lead, 
Copper,  etc. 

Iron,      Alumi- 
num, etc. 

Barium. 


Iodine. 


Limit  of  Chlo- 
ride. 


The  aqueous  solution  (1  in  20) 
should  not  be  affected  by  hy- 
drogen sulphide  T.S.  either  be- 
fore or  after  acidulation  with 
a  drop  of  hydrochloric  acid. 

Nor  by  ammonium  sulphide  T.S. 

It  should  form  no  precipitate  with 
potassium  dichromate  T.S. 

If  a  few  drops  of  starch  T.S.  be 
mixed  with  5  C.c.  of  the  aqueous 
solution,  and  then  one  or  two 
drops  of  chlorine  water  added, 
no  blue  eolur  should  appear. 

If  0.3  Gm.  of  Strontium  Bromide, 
previously  rendered  anhydrous 
by  thorough  drying,  be  dis- 
solved in  10  C.c.  of  water,  and 
3  drops  of  potassium  dichromate 
be  added,  it  should  require  not 
more  than  24.6  C.c.  of  decinor- 
mal  silver  nitrate  V.S.  to  pro- 
duce a  permanent  red  color 
(corresponding  to  at  least  98 
per  cent,  of  the  pure  salt). 


MAGNESIUM,  CALCIUM,  BARIUM,  AND  STRONTIUM. 


629 


Uses. — Strontium  bromide  is  used  in  place  of  potassium  and  sodium 
bromides  in  epilepsy.     Dose,  twenty  to  sixty  grains  (1.3  to  3.8  Gm.). 

STRONTII    lODIDUM.   U.S.     Strontium  Iodide. 

Srlj  +  GHjO^  448.12. 
Strontium  Iodide  should  be  kept  in  dark  amber-colored,  glass-stoppered  vials. 

This  salt  may  be  made   by  evaporating  a  solution  of  strontium 
hydrate  in  hydriodic  acid. 


Strontii  lodidum.   U.  S. 


Colorless,  transparent,  hexagonal 
plates,  deliquescent,  and  easily 
colored  yellow  by  exposure  to  air 
and  light.  When  cautiously  heat- 
ed, the  crystals  melt  and  gradu- 
ally lose  their  water  (24.05  per 
cent.),  becoming  anhydrous.  At 
a  red  heat  it  is  decomposed, 
losing  iodine,  and  leaving  a  resi- 
due of  strontium  oxide. 


Odor,  Taste,  and 
Reaction. 


Odorless ;  bitter- 
ish,  saline 
taste ;  neutral 
or  very  slightly 
acid  reaction. 


Water. 


At  15°  C. 
(59°  F.), 
0.6  part. 

Boiling, 
0.27  part. 


Alcohol.       Other  Solveuts. 


Soluble. 


Slightly  solu- 
ble in  ether. 


Tests  foe  Identity  and  Quantitative 

Tests. 


To  a  non-luminous  flame  it  communi- 
cates an  intensely  red  color.  With 
calcium  sulphate  T.S.  it  slowly  forms 
a  white  precipitate  of  strontium  sul- 
phate, insoluble  in  diluted  acids;  the 
same  reaction  occurs  more  quickly 
with  diluted  sulphuric  acid,  potassium 
sulphate  T.S.,  or  other  soluble  sul- 
phates. With  potassium  chromate 
T.S.  it  forms  a  yellow  precipitate  of 
strontium  chromatf,  soluble  in  acetic 
acid. 

With  ammonium  ca'bonate  T.S.,  or  so- 
dium carbonate  T.S.,  it  forms  a  white 
precipitate  of  strontium  carbonate, 
soluble,  with  effervescence,  in  acetic 
acid.  If  a  few  drops  of  starch  T.S.  be 
added  to  5  C.c.  of  the  solution,  and 
then  1  C.c.  of  ch'vorine  water,  a  bluish- 
black  color  will  appear. 


Impubities. 


Tests  fob  Impubities. 


Arsenic,   Lead, 
Copper,  etc. 

Iron,      Alumi- 
num, etc. 

Barium. 


Limit  of  Chlo- 
ride. 


The  aqueous  solution  (1  in  20) 
should  not  be  affected  by  hy- 
drogen sulphide  T.S.,  either  be- 
fore or  after  acidulation  with  a 
drop  of  hydrochloric  acid, 

Nor  by  ammonium  sulphide  T.S. 

No  turbidity  should  be  produced 
in  the  aqueous  solution  by  po- 
tassium dichromate  T.S. 

If  0.3  Gm.  of  Strontium  Iodide, 
previously  rendered  anhydrous 
by  thorough  drying,  be  dis- 
solved in  10  C.c.  of  water  and  3 
drops  of  potassium  dichromate 
T.S.  be  added,  it  should  require 
not  more  than  1 8  C.c.  of  deci- 
normal  silver  nitrate  V.S.  to 
produce  a  permanent  red  color 
(corresponding  to  at  least  98 
per  cent,  of  the  pure  salt). 


Uses. — This  salt  has  been  introduced  into  the  U.  S.  P.  1890  as  a 
substitute  for  potassium  iodide,  as  it  is  believed  to  be  less  irritating  to 
the  intestinal  tract,  or  less  depressing  to  the  general  nutrition.  Dose, 
ten  to  twenty  grains  (0.6  to  1.3  Gm.). 


Strontium  Lactate. 
=  318.76. 


STRONTII    LACTAS.   U.S. 
Sr(C3H503).,  +  3H,0 

This  salt  may  be  made  by  dissolving  freshly-precipitated  strontium 
carbonate  in  lactic  acid,  filtering,  evaporating,  and  granulating. 
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Strontii  Lactas.  U.  S. 


A  white,  granular  powder,  or  crystalline  nodules, 
permanent  in  the  air.  The  solution,  saturated 
at  a  boiling  heat,  remains  liquid  for  many  hours, 
even  after  being  cooled  to  0°  C.  (32°  F.).  When 
heated  to  110°  C.  (230°  F.),  the  salt  loses  its 
water  (16.9  per  cent.).  At  a  higher  tempera- 
ture it  first  fuses,  then  is  decomposed,  giving 
off  inflammable  vapors,  and  leaves  a  residue  of 
strontium  carbonate  and  carbon,  which,  on  the 
addition  of  hydrochloric  acid,  elTervesces  and 
communicates  an  intensely  red  color  to  a  non- 
luminous  flame. 


Odor,  Taste,  and 
Reaction. 


Odorless;  slightly 
bitter,  saline 
taste;  slightly 
acid  reaction. 


Water. 


At  15°  C. 
(69°  F.), 
4  parts. 

Boiling, 
Less  thjn 
0.5  part. 


Soluble. 


Tests  fob  Identity  and  Quantita- 
tive Tests. 


Impurities. 


Tests  fob  Iupueities. 


With  calcium  sulphate  T.S.  the  so- 
lution slowly  forms  a  white  pre- 
cipitate of  strontium  sulphate, 
insoluble  in  diluted  acids.  The 
same  reaction  occurs  more  quickly 
with  diluted  sulphuric  acid,  potas- 
sium sulphate  T.S.,  or  other  solu- 
ble sulphates.  With  potassium 
chromate  T.S.  it  forms  a  yellow 
precipitate  of  strontium  chro- 
mate, soluble  in  acetic  acid.  With 
ammonium  carbonate  T.S.,  or  so- 
dium carbonate  T.S.,  it  forms  a 
white  precipitate  of  strontium 
carbonate,  soluble,  with  efferves- 
cence, in  acetic  acid.  If  to  5  C.c. 
of  the  solution  (1  in  20)  1  C.c.  of 
sulphuric  acid  be  added,  and  then 
1  C.c.  of  decinormal  potassium 
permanganate  V.S.,  the  red  color 
will  rapidly  disappear,  while  the 
mixture  will  efi'ervesce  and  give 
ofi'  the  odor  of  aldehyde. 

If  1.33  Gm.  of  the  salt,  previously 
rendered  anhydrous  by  careful 
drying  at  110°  C.  (230°  F.),  be 
ignited,  until  most  of  the  carbon 
has  disappeared,  and  then  dis- 
tributed in  10  C.c.  of  water,  it 
should  require,  for  complete  neu- 
tralization, not  less  than  9.9  C.c. 
of  normal  sulphuric  acid  (corre- 
sponding to  at  least  98.6  per  cent, 
of  the  pure  salt),  methyl-orange 
being  used  as  indicator. 


Carbonate,  Oxalate, 
etc. 


Arsenic,  Lead,  etc.    -j 


Iron,    Aluminum, 
etc. 

Barium. 


Limit   of   Chloride, 
etc. 


Carbonate,  Oxalate, 
etc. 


Butyrate,  Propio- 
nate, etc. 

Limit  of  Readily 
Carbonizable  Or- 
ganic Impurities. 


If  1  Gm.  of  the  salt  be  dissolved 
in  19  C.c.  of  water,  it  should 
form  a  perfectly  cleai',  colorless 
solution,  leaving  no  insoluble 
residue. 

The  aqueous  solution  should  not 
be  afiected  by  hydrogen  sulphide 
T.S.,  either  before  or  after  acid- 
ulation  with  a  drop  of  hydro- 
chloric acid. 

Nor  by  ammonium  sulphide  T.S. 

No  turbidity  should  be  produced 
in  the  solution  by  potassium 
dichromate  T.S. 

If  0.5  C.c.  of  silver  nitrate  T.S.  be 
added  to  5  C.c.  of  the  aqueous 
solution,  not  more  than  a  slight 
opalescence  should  be  percepti- 
ble. 

If  0.6  Gm.  of  the  salt  be  placed 
upon  a  watch-glass,  and  1  C.c. 
of  sulphuric  acid  be  carefully 
poured  upon  it,  no  e3"ervescence 
should  occur. 

Nor  should  any  penetrating  odor 
be  perceptible,  even  after  gentle 
heating, 

Nor  should  the  acid  assume,  within 
ten  minutes,  a  deeper  color  than 
a  pale  straw-yellow. 


Uses. — This  salt  is  recommended  in  the  treatment  of  nephritis,  rheu- 
matism, gout,  etc.,  in  doses  of  ten  to  thirty  grains  (0.6  to  1.9  Gm.). 
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QUESTIONS  ON  CHAPTER  XLII. 
MAGNESIUM,  CALCIUM,  BARIUM,  STRONTIUM. 

Magnesium — Give  formula  in  symbols  and  molecular  weight. 

How  is  it  found  ? 

What  are  the  tests  for  the  salts  of  magnesium  ? 

Magnesia — Give  formula  in  symbols  and  molecular  weight. 

How  is  it  prepared?     Describe  rationale  of  process. 

What  change  takes  place  on  exposure  to  air  and  moisture  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Carbonate;  more  than 
traces  of  other  alkaline  earths;  sulphates;  chloride. 

What  is  the  dose  ? 

Magnesia  ponderosa — Wherein  does  this  differ  from  magnesia? 

Magnesium  carbonate — Give  formula  in  symbols  and  molecular  weight. 

What  is  the  process  of  the  British  Pharmacopoeia  for  making  this? 

Describe  rationale  of  process.     How  may  liglit  magnesium  carbonate  be  prepared  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.  :  Aluminum,  or  more  than 
traces  of  calcium  ;  metals ;  limit  of  sulphate  ;  chloride. 

What  is  the  dose  ? 

Effervescent  magnesium  citrate — Give  Latin  official  name. 

How  is  it  prepared,  and  what  is  the  object  of  this  preparation? 

If  exposed  to  the  air,  what  change  takes  place  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  impurity  of  tartrate  be  detected? 

What  is  the  dose? 

Magnesium  sulphate — Give  formula  in  symbols  and  molecular  weight. 

How  is  this  salt  obtained  in  the  United  States? 

How  is  it  sometimes  prepared  in  England  ? 

How  much  water  of  crystallization  does  it  contain  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Metais  ;  alkaline  earths; 
chloride ;  more  than  about  1  per  cent,  of  sulphate  of  alkalies. 

What  is  the  dose  ? 

Solution  of  magnesium  citrate — Give  Latin  official  name. 

How  is  it  prepared  ? 

What  modifications  of  the  official  process  are  advisable? 

What  is  the  dose? 

How  much  magnesia  does  each  troche  of  magnesia  contain? 

Calcium— Give  symbol  and  atomic  weight. 

In  what  forms  does  calcium  occur? 

What  are  its  physical  properties? 

What  are  the  tests  for  salts  of  calcium  ? 

Lime — Give  formula  in  symbols  and  molecular  weight. 

How  is  it  obtained? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Carbonate ;  insoluble 
matter. 

What  is  the  dose  ? 

Lime  water — Give  Latin  official  name. 

How  is  it  made  ? 

How  much  calcium  hydrate  does  it  contain  ? 

Give  formula  in  symbols  and  molecular  weight  of  calcium  hydrate. 

Is  lime  more  soluble  in  hot  or  in  cold  water? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  impurities  of  alkalies  or  their  carbonates  be  detected  ?     What  is  the  dose  ? 

How  is  syrup  of  lime  made  ? 

Wliat  is  the  object  of  making  a  syrup  of  lime? 

What  is  lime  liniment?     What  is  a  popular  name  for  it? 

For  what  purpose  is  it  used? 
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Chlorinated  lime — Give  Latin  official  name. 

Upon  what  does  the  activity  of  this  compound  depend? 

"W  hat  is  sulphurated  lime  ?     How  is  it  made  ? 

How  much  calcium  sulphide  should  it  contain  ?     How  may  this  be  tested  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     What  is  the  dose  ? 

Calcium  bromide — Give  formula  in  symbols  and  molecular  weight. 

In  what  two  ways  may  this  preparation  be  made  ? 

Explain  the  reaction  which  takes  place  between  milk  of  lime  and  solution  of  am- 
monium bromide  when  mixed. 

Describe  odor,  taste,  chemical  reaction,  and  solubilitj\     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Brouiate  ;  iodide  ;  sulphate  ; 
chloride;  magnesium.     What  is  the  dose? 

Precipitated  calcium  carbonate — Give  the  British  official  process  for  making  it. 

How  may  the  fineness  of  the  powder  be  promoted  ? 

In  what  process  is  this  salt  obtained  as  a  by-product? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Magnesium  ;  aluminum, 
iron,  or  phosphate.     What  is  the  dose? 

Which  is  preferred  for  chalk  mixtures — this,  or  prepared  chalk,  and  why? 

What  is  prepared  chalk  ? 

What  is  the  process  for  making  it  (formerly  official)  ? 

What  is  the  object  of  this  process? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Barium  or  strontium ; 
magnesium  ;  iron. 

For  what  is  it  used,  and  into  what  official  preparation  does  it  enter  ? 

What  is  whiting,  and  for  what  is  it  used  ? 

Calcium  chloride — Give  formula  in  symbols  and  molecular  weight. 

How  may  this  salt  be  prepared  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Aluminum  or  iron  ;  sul- 
phate ;  magnesium. 

For  what  purpose  is  it  used  ? 

Calcium  hypophosphite — Give  Latin  name,  formula  in  symbols,  and  molecular 
weight. 

How  is  this  salt  prepared  ?     Describe  rationale  of  process. 

What  temperature  should  be  employed  in  evaporating  the  solution? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  iinpurities  be  detected? — viz.:  Insoluble  calcium  salts; 
soluble  phosphate  ;  soluble  sulphate ;  magnesium.     What  is  the  dose? 

How  is  syrup  of  hypophosphites  made  ? 

What  is  the  object  of  using  citric  acid  ? 

How  is  syrup  of  hypophosphites  with  iron  made? 

Precipitated  calcium  phosphate — Give  Latin  name,  formula  in  symbols,  and 
molecular  weight. 

How  is  it  prepared  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Carbonate  ;  aluminum. 

What  is  the  dose  ? 

Give  the  Latin  name  of  dried  calcium  sulphate.  What  is  its  common  name  or 
Bynonyme  ?     How  is  it  prepared  ?     What  is  its  composition  ? 

Syrup  of  calcium  lactophosphate — Give  Latin  official  name. 

How  is  it  tiiade  ?     What  is  the  dose  ? 

Compound  chalk  powder — Give  Latin  official  name. 

How  is  it  made  ?     For  what  is  it  used  ? 

How  is  chalk  mixture  made  ? 

What  is  the  cotiiposition  of  troches  of  chalk? 

Barium — Give  symbol  and  atomic  weight. 

What  salts  of  barium  are  used  officially,  and  for  what  ? 

How  is  it  found  in  nature? 

What  are  the  tests  for  salts  of  barium  ? 

Strontium — Give  symbol  and  atomic  weight.       ^ 

What  salts  of  .strontium  are  used  officially,  and  for  what? 

By  what  tests  may  strontium  salts  be  recognized? 


CHAPTER  XLIII. 

ZINC,  ALUMINUM,   CERIUM,  AND  CADMIUM. 

Zn;  65.1.     Al ;  27.04.     Ce;  139.9.     Cd;  111.5. 

These  metals  are  grouped  together  on  account  of  the  similarity  in 
some  of  their  physical  properties,  rather  than  because  of  the  chemical 
analogies  existing  between  them. 

ZINCUM.   U.S.     Zinc. 
Zn;  65.10. 
Metallic  Zinc,  in  the  form  of  thin  sheets,  or  irregular,  granulated  pieces. 

Preparation. — Zinc  is  made  by  roasting  calamine,  or  the  impure 
zinc  carbonate,  with  charcoal,  in  powder,  and  collecting  the  zinc  by 
distillation,  the  vapors  being  conducted  into  water,  where  the  zinc  is 
conden.sed.  It  is  bivalent,  and  combines  with  oxygen,  chlorine,  and 
phosphorus,  forming  zinc  oxide,  chloride,  and  phosphide,  and  with 
numerous  acids  to  form  salts. 

Tests  for  Zinc  Salts. 

1.  Ammonium  sulphide,  if  added  to  a  solution  of  a  zinc  salt  con- 
taining an  excess  of  alkaline  hydrate,  produces  a  characteristic  white 
precipitate  of  zinc  sulphide. 

2.  The  alkaline  hydrates  of  either  sodium,  potassium,  or  ammonium 
produce  white  precipitates  of  zinc  hydrate,  freely  soluble  in  an  excess 
of  alkali. 

3.  Sodium  and  potassium  carbonates  yield  white  precipitates,  insolu- 
ble in  an  excess. 

4.  The  zinc  salts  are  all  colorless. 


Zincum.   V.  S. 


A  bluish-white  metal,  showing  a  crystal- 
line fracture,  and  having  a  specific 
gravity  ranging  from  6.9  when  it  is 
cast,  to  7.2  after  it  is  rolled. 

Soluble  in  diluted  sulphuric  or  hydro- 
chloric acid,  with  evolution  of  hydro- 
gen gas. 

When  heated  above  100°  C.  (212°  F.), 
and  not  above  150°  C.  (302°  F.),  the 
metal  becomes  malleable  and  ductile; 
above  200°  C.  (392°  F.)  it  becomes 
sufficiently  brittle  to  bo  powdered  in 
an  iron  mortar;  at  412°  to  415°  C. 
(773.6°  to  779°  F.)  it  melts,  and  at 
940°  C.  (1724°  F.)  it  boils  and  may  be 
readily  distilled. 

The  solution  should  be  clear  and  color- 
less, and  should  not  yield  a  pure  white 
precipitate  with  potassium  ferrocy- 
anide  T.S.,  and  with  ammonium  sul- 
phide T.S. 


Impurities. 


Tests  poe  Impdrities. 


Sulphur. 


Arsenic,  Anti- 
mony, Phos- 
phorus. 

Arsenic,  Cad- 
mium, Lead, 
Copper,  etc. 


Iron,      Lead, 
Copper,  etc. 


When  Zinc  is  dissolved  in  diluted 
hydrochloric  acid,  the  hydro- 
gen gas  which  is  evolved 
should  not  have  any  disagree- 
able odor,  nor  should  it  color  a 
strip  of  paper  moistened  with 
lead  acetate  T.S. 

Or  with  silver  nitrate  T.S. 

If  an  equal  volume  of  hydrogen 
sulphide  T.S.  be  added  to  the 
solution,  neither  color  nor  tur- 
bidity should  be  perceptible. 

If  ammonia  water  be  added  to 
the  solution,  a  white  precipi- 
tate should  form,  which  should 
redissolve  completely  in  an 
excess  of  the  reagent,  yielding 
a  clear,  colorless  solution. 


633 


634 


7ANG,  ALUMINUM,  CERIUM,  AND    CADMIUM. 


Uses. — Zinc  is  used  in  making  hydrogen  and  in  preparing  the  zinc 
salts. 

Zinc  and  Official  Preparations. 

OfScial  Name.  Preparations. 

Zincum Made  by  roasting  the  impure  carbonate  with  charcoal 

and  distilling. 

Zinci  Acetas By  treating  zinc  carbonate  with  acetic  acid. 

Zinci  Bromidum By  double  decomposition  of  zinc  sulphate  and  potas- 
sium bromide. 

Zinci  Carbonas  Prascipitatus  .  By  double  decomposition  of  zinc  sulphate  and  sodium 

carbonate. 

Zinci  Chloridum By  evaporating  the  solution  of  zinc  chloride. 

Liquor  Zinci  Chloridi ....  By  treating  zinc  with  hydrochloric  acid. 

Zinci  lodidum By  digesting  zinc  with  iodine  diffused  in  water. 

Zinci  Oxidum By  calcining  zinc  carbonate. 

Unguentum  Zinci  Oxidi ...  By  incorporating  zinc  oxide  with  benzoinated  lard. 

Zinci  Phosphidum By  passing  vapors  of  phosphorus  over  fused  zinc  in  a 

current  of  dry  hydrogen. 

Zinci  Sulphas By  acting  on  zinc  with  diluted  sulphuric  acid. 

Zinci  Valerianas By  double  decomposition  of  zinc  sulphate  and  sodium 

valerianate. 

Oleatum  Zinci By  sifting  zinc   oxide  upon  oleic  acid   and  heating 

gently  until  dissolved. 


Unofficial  Salts  of  Zinc. 


Zinci  Cyanidum,  Zn(CN)2. 

Zinc  Cyanide. 
Zinci  et  Potassii  Cyanidum,  KjZnCy*. 

Zinc  and  Potassium  Cyanide. 

Zinci  Ferrocyanidum,  Zn4(C3N3)4Fe2. 
Zinc  Ferrocyanide. 

Zinci  Lactas,  Zn(C3H503)2.3H20. 
Zinc  Lactate. 

Zinci  Salicylas,  Zn(C7H503)2.3H20. 
Zinc  Salicylate. 


Zinci  Sulphocarbolas,  Zn(C8H5S04)j.- 
8H2O. 

Zinc  Sulphocarbolate. 
Zinci  Tartras. 

Zinc  Tartrate. 


By  adding  hydrocyanic  acid  to  a  solution  of  zinc 
acetate  and  collecting  the  precipitate. 

By  dissolving  zinc  cyanide  in  a  solution  of  pure 
potassium  cyanide,  filtering,  concentrating,  then 
crystallizing. 

By  making  a  solution  of  zinc  sulphate  and  one 
of  potassium  ferrocyanide,  mixing  them,  and  col- 
lecting the  precipitate. 

Dissolving,  by  the  aid  of  heat,  zinc  carbonate  in 
diluted  lactic  acid,  filtering  and  concentrating, 
then  crystallizing. 

By  heating  salicylic  acid  with  distilled  water, 
gradually  adding  zinc  oxide  suspended  in  water, 
until  no  longer  dissolved,  filtering,  and  then 
crystallizing. 

By  mixing  concentrated  solutions  of  barium  sulpho- 
carbolate and  zinc  carbonate  and  collecting  the 
precipitate. 

By  mixing  hot  concentrated  solutions  of  zinc  sul- 
phate and  neutral  potassium  tartrate,  collecting 
the  precipitate,  and  drying  it. 


ZINCI   ACETAS.   U.  S.     Zinc  Acetate. 

Zn(C,H30,),  +  2H,0  =  218.74. 

Preparation. — This  salt  may  be  made  by  the  former  official  process  : 
Take  of  Commercial  Oxide  of  Zinc  2  oz.  troy ;  Acetic  Acid  8|  fl. 
oz. ;  Distilled  Water  5  fl.  oz.  Mix  the  Acid  and  Water,  and  digest 
the  Oxide  of  Zinc  in  the  mixture  for  half  an  hour,  then  heat  to  the 
boiling  point,  filter  while  hot,  and  set  aside  to  crystallize.  Drain  the 
crystals  in  a  funnel,  and  dry  them  upon  bibulous  paper.  An  additional 
quantity  of  crystals  may  be  obtained  by  evaporating  the  mother-liquor 
to  one-half,  slightly  acidulating  with  acetic  acid,  and  crystallizing. 
The  reaction  is  expressed  as  follows  : 

ZnO  +  2HC2H3O2  =  Zn(C2HA)2  +  H^O. 

Zinc  Oxide.  Acelic  Acid.  Zinc  Acetate.  Water. 
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Odd 

n.  Taste,  and 

Solubility. 

Keaction. 

.Water. 

AIcolioI. 

Soft,  white,  six-sided,  raonoolinic  plates,  of  a  pearly 
lustre,  somewhat   efflorescent   in    dry   air,   losing 
some  of  its  acid.    When  heated,  the  salt  is  partially 
fused,  losing  water  and  acid.     At  a  higher  tem- 
perature it  is  decomposed,  evolving  acetone  and 
other  combustible  vapors,  and  leaving  a  residue 
of  zinc  oxide. 

Faintly  acetous 
odor ;    astrin- 
gent, metallic 
taiite;  acid  re- 
action. 

At  15°  C. 

(69°  F.), 
2.7  parts. 

Boiling, 
1.5  parts. 

At  15°  C. 
(59°  F.), 
36  parts. 

Boiling, 
3  parts. 

Tests  for  Identity. 

Impukities.                        Tests  roa  Impurities. 

In  the  aqueous  solution  (1  in  20)  of  the 
salt,  hydrogen  sulphide  T.S.,  as  well 
as   ammonium    sulphide   T.S.,   pro- 
duces a  pure  white  precipitate  ;  potas- 
sium ferrocyanide  T.S.  also  causes  a 
white  precipitate.      Potassium   hy- 
drate T.S.,  or  ammonium  carbonate 
T.S.,  when  added  in  small  quantity, 
produces  a  white  precipitate,  vfhich 
dissolves  upon   the  addition   of  an 
excess  of  the  reagent.     The  addition 
of  a  little  ferric  chloride  T.S.  pro- 
duces a  red  color. 

The  aqueous  solution  of  the  salt  yields 
a  white  precipitate  with    test-solu- 
tion of  potassium  ferrocyanide  or  of 
ammonium   sulphide.      On   heating 
the   salt  with  sulphuric   acid,  ace- 
tous vapors  are  evolved. 

Arsenic,     Cad- 
mium, Lead,  ■ 
Copper,  etc. 

Aluminum, 
Iron,    Alka- 
lies, Alkaline 
Earths. 

Sulphate. 
Chloride. 

'  The  aqueous  solution  (1  in  20), 
acidulated  with  hydrochloric 
acid,  should  not  be  colored  or 
rendered  turbid  by  an  equal  vol- 
ume of  hydrogen  sulphide  T.S. 

If  the  aqueous  solution  be  com- 
pletely precipitated  by  hydrogen 
sulphide  T.S.  (without  having 
been  acidulated),  the  filtrate 
should,  after  evaporation,  leave 
no  fixed  residue. 

The  aqueous  solution  should  re- 
main perfectly  clear  after  the 
addition  of  either  barium  chlo- 
ride T.S. 

Or  silver  nitrate  T.S. 

Uses. — Zinc  acetate  is  used  principally  as  a  local  remedy,  in  eye- 
washes, injections,  etc. 

ZINCI   BROMIDUM.   U.  S.     Zinc  Bromide. 
ZnBrj,;  224.62. 

Preparation. — Zinc  bromide  may  be  made  by  the  process  suggested 
by  Lyons,  of  dissolving  potassium  bromide  and  crystallized  zinc  sul- 
pliate,  each,  in  the  smallest  quantity  of  hot  water,  and  mixing  while 
hot.  When  the  mixture  has  cooled,  twice  its  bulk  of  alcohol  is  added, 
and  the  whole  filtered  through  asbestos  to  separate  the  potassium  sul- 
phate.   The  filtrate  is  evaporated  to  dryness,  and  the  residue  granulated. 

This  salt  may  also  be  made  by  adding  bromine  to  water  and  dropping 
in  mossy  zinc,  a  form  of  metallic  zinc  made  by  pouring  the  pure  melted 
metal  in  water  (the  pieces  bear  some  resemblance  to  moss) ;  zinc  bro- 
mide remains  in  solution,  and  may  be  obtained  by  filtration,  evapora^ 
tion,  and  granulation. 

ZnSO,  +  2KBr  =  ZnBr^  +  K^SO,. 


Zinc 
Sulphate. 


Potassium 
Bromide. 


Zinc 
Bruniiile. 


Piitassiiim 
Sulphate. 


Odoh,  Taste,  and 
Reaction. 

Solubility. 

Water. 

Alcohol. 

A   white,  granular  powder,  very  deliquescent. 
When  heated  to  394°  C.  (741.2°  F.),  the  salt 
fuses,  and,  with   careful   increase   of  heat, 
may   be   sublimed   in   the   form   of  needle- 
shaped  prisms. 

Odorless ;    sharp, 
saline,  and  me- 
tallic   taste; 
slightly    acid 
reaction. 

Readily 
soluble. 

Readily 
soluble. 
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Tests  foe  Iuentiti  and  Quantitative  Test. 


Impurities. 


Tests  for  Impurities. 


A  5-per-ceDt.  aqueous  solution  of  the  salt 
yields  a  pure  white  precipitate  with 
hydrogen  sulphide  T.S.,  ammonium  sul- 
phide T.S.,  or  potassium  ferrocyanide 
T.S.  Silver  nitrate  T.S.  produces  a  yel- 
lowish-white precipitate  insoluble  in  am- 
monia water.  If  a  few  drops  of  copper 
sulphate  T.S.  be  mi.xed  with  5  C.c.  of  the 
aqueous  solution  (1  in  20)  of  Zinc  Bro- 
mide, and  then  some  sulphuric  acid  be 
carefully  poured  into  the  mi.xture  so  as  to 
form  a  separate  layer,  a  deep  brownish- 
red  color  will  appear  at  the  line  of  con- 
tact, and  will  disappear  when  the  mixture 
is  shaken. 

If  0.3  Gm.  of  the  dry  salt  be  dissolved  in 
10  C.c.  of  water,  and  2  drops  of  potassium 
ehromate  T.S.  be  added,  it  should  require 
26.7  C.c.  of  decinormal  silver  nitrate  V.S. 
to  produce  a  permanent  red  color  (corre- 
sponding to  not  less  than  99.95  per  cent, 
of  the  pure  salt). 


Iodine. 


Arsenic,  Cad- 
mium, Lead, 
Copper,  etc. 


Iron,  Alumi- 
num, Cal- 
cium, etc. 


Alkalies,  Mag- 
nesium, etc. 


If  to  the  aqueous  solution  (1 
in  20)  a  little  starch  T.S.  be 
added,  and  then  some  chlo- 
rine water,  drop  by  drop, 
the  liquid  should  assume  a 
pure  yellow  color,  free  from 
any  shade  of  blue. 

After  acidulation  with  hydro- 
chloric acid,  the  aqueous 
solution  should  not  be  col- 
ored or  rendered  turbid  by 
the  addition  of  an  equal 
volume  of  hydrogen  sul- 
phide T.S. 

On  adding  ammonium  car- 
bonate T.S.  to  the  aqueous 
solution  of  Zinc  Bromide,  a 
white  precipitate  is  produced 
which  should  completely  re- 
dissolve  in  an  excess  of  the 
reagent. 

If  from  this  solution  in  am- 
monium carbonate  T.S.  all 
the  zinc  be  precipitated  by 
ammonium  sulphide  T.S., 
the  filtrate  should  leave  no 
fixed  residue  on  evaporation. 


Uses. — Zinc  bromide  is  used  medicinally  as  a  hypnotic,  in  doses 
of  five  grains  (0.3  Gm.). 

ZINCI    CARBONAS   PR^CIPITATUS.   U.S.  Precipitated  Zinc  Carbonate. 

Preparation, — This  salt  may  be  made  by  the  British  process,  as 
follows : 

Take  of  Sulphate  of  Zinc  10  oz.  av\  ;  Carbonate  of  Soda  lOJ  oz.  av. ; 
Boiling  Distilled  Water  a  sufficiency.  Dissolve  the  Carbonate  of  Soda 
with  a  pint  [Imperial  measure]  of  the  Water  in  a  capacious  porcelain 
vessel,  and  pour  into  it  the  Sulphate  of  Zinc  also  dissolved  in  a  pint 
[Imp.  meas.]  of  the  Water,  stirring  diligently.  Boil  for  fifteen  minutes 
after  effervescence  has  ceased  ;  and  let  tlie  precipitate  subside.  Decant 
the  supernatant  liquor,  pour  on  the  precipitate  3  pints  of  boiling  Dis- 
tilled Water,  agitating  briskly  ;  let  the  precipitate  again  subside ;  and 
repeat  the  process  of  effusion  of  hot  Distilled  Water  and  subsidence, 
till  the  washings  are  no  longer  precipitated  by  chloride  of  barium.  Col- 
lect the  precipitate  on  calico,  let  it  drain,  and  dry  it  with  a  gentle  heat. 


SNaaCOj  +  SZnSO^  +  SHjO 

Sodium  Zinc  Water. 

Carbonate.  Sulphate. 


(ZnC03)23Zn(HO)2  +  5Na2SO,  +  SCOg. 

Zinc  Sodium  Carbon 

Carbonate.  Sulphate.  Dioxide. 


If  cold  solutions  of  zinc  sulphate  and  sodium  carbonate  are  mixed 
together,  neutral  zinc  carbonate  is  precipitated.  This  carbonate  quickly 
decomposes,  carbon  dioxide  being  evolved,  which,  upon  escaping,  makes 
a  portion  of  the  precipitate  soluble.  This  loss  is  prevented  by  con- 
ducting the  preci})itatiou  at  the  boiling  temperature,  whereby  the  carbon 
dioxide  is  driven  off  as  quickly  as  it  is  formed,  and  solution  is  thereby 
prevented. 
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Odor  and 
Taste. 

SOLUBIILTV. 

Waler. 

Alcohol. 

Other  Solvents. 

A    white,    impalpable    powder,    of 
somewhat  variable  chemical  com- 
position,  permanent    in    the    air. 
When    strongly    heateil,   the    salt 
loses  water   and   carbon   dioxide, 
and  leaves  a  residue  of  zinc  oxide, 
which  is  yellow  while  hot,  but  be- 
comes white  on  cooling. 

Odorless ; 
tasteless. 

Insoluble. 

Insoluble. 

Soluble  in  diluted 
acids     with    co- 
pious     efferves- 
cence.     Soluble 
in    ammonia 
water,      and     in 
ammonium   car- 
bonate T.S. 

Tests  for  Identity. 

Impurities.                                 Tests  for  Impurities. 

When  a  small  portion  of  the 
salt   is   moistened    with    a 
drop   of  cobaltous   nitrate 
T.S.,  and  heated  before  the 
blowpipe,  it  will  assume  a 
vivid  green  color. 

For  making  tests  of  identity 
and  purity,  add  10  C.c.  of 
diluted  sulphuric  acid  and 
10    C.c.    of  water   to   1.25 
Gm.  of  the  salt,  and,  after 
effervescence    has    ceased, 
remove  the  undissolved  ex- 
cess   by    filtration.      In    a 
portion    of    the    filtrate    a 
pure   white   precipitate   is 
produced  by  potassium  fer- 
rocyanide  T.S.,  or  by  am- 
monium sulphide  T.S. 

Arsenic,    Cadmi- 
um, Lead,  Cop-  ■ 
per,  etc. 

Iron,  Aluminum, 
Calcium,  etc. 

Lead. 

Limit  of  Alkali. 

In  another  portion  of  the  filtrate,  acidu- 
lated with   hydrochloric  acid,  no   color 
or  turbidity  should  be  produced  by  the 
addition  of  an  equal  volume  of  hydrogen 
sulphide  T.S. 

Another  portion  of  the  filtrate  should  yield 
with  ammonium  carbonate  T.S.  a  white 
precipitate,     which     should     redissolve 
completely  in  an  excess  of  the  reagent. 

No  insoluble  residue  should  be  left,  if  0.5 
Gm.  of  Zinc  Carbonate  be  dissolved  in 
10  C.c.  of  diluted  sulphuric  acid. 

If  1  Gm.  of  the  salt  bo  placed  in  a  flask 
with    10    C.c.  of  boiling  water,  and    2 
drops  of  phenolphtalein  T.S.  be  added, 
not  more  than  1  C.c.  of  decinormal  ox- 
alic acid  V.S.  should  be  required  to  dis- 
charge the  red  color. 

Uses. — Precipitated  zinc  carbonate  is  used  principally  in  ointments, 
and  takes  the  place  of  the  former  impure  carbonate  termed  calamine. 
It  is  sometimes  dusted  upon  inflamed  surfaces  as  an  astringent  and 
absorbent. 

ZINCI    CHLORIDUM.   U.  S.     Zinc  Chloride. 
ZnCl^;  135.84. 

Preparation. — Zinc  chloride  is  easily  prepared  by  digesting  metallic 
zinc  in  hydrochloric  acid  and  evaporating  the  solution  to  dryness ;  or, 
preferably,  by  evaporating  the  official  solution  of  zinc  chloride. 

2Zn  +  4HC1  =  2ZnCL  +  4H. 


Hydrochloric 
Acid. 


Zinc 
Chloride. 


Hydrogen. 


Zinci  Chloridum.    U.  S. 

Odor,  Taste,  and 
Reaction. 

Solubility. 

Water. 

Alcohol. 

A  white,  granular  powder,  or  porcelain-like 
masses,  irregular,  or  moulded  into  pencils. 
Very  deliquescent.    The  salt  should  be  dis- 
solved in  much  water  for  tasting.     When 
heated  to  115°  C.  (239°  F.),  it  fuses  to  a 
clear  liquid.     At  a  higher  temperature  it 
is  partly  volatilized  in  dense,  white  fumes, 
and  partly  decomposed,  leaving  a  residue 
of  zinc  o.xide. 

Odorless ;        very 
caustic,    astrin- 
gent, and  metal- 
lic   taste ;     acid 
reaction. 

At  15°  C.  (59° 
F.),  0.3  part, 
forming    a 
clear  solution, 
which,  on  ])ro- 
tractcd     boil- 
ing, deposits  a 
basic  salt. 

Very 
soluble. 
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Tests  foe  Identity. 


Impurities. 


Tests  foe  Impurities. 


A  5-per-cent.  aqueous  solution  of 
the  salt  yields,  with  jiotassium 
ferrocyanide  T.S.,  a  pure  white 
precipitate,  and  with  ammo- 
nium carbonate  T.S.  a  white 
precipitate,  which  redissolves 
in  an  excess  of  the  reagent. 

Silver  nitrate  T.S.  produces  a 
white  precipitate  insoluble  in 
nitric  acid. 

If  0.3  Gm.  of  dry  Zinc  Chloride  be 
dissolved  in  10  C.c.  of  water, 
and  2  drops  of  potassium  chro- 
niate  T.S.  be  added,  it  should 
require  44.1  C.c.  of  decinormal 
silver  nitrate  V.S.  to  produce 
a  permanent  red  color  (corre- 
sponding to  not  less  than  99.84 
per  cent,  of  the  pure  salt). 


Limit     of     Oxy- 
chloride. 


Arsenic,  Cadmi- 
um, Lead,  Cop- 
per, etc. 


Iro-n,  Aluminum, 
Calcium,  et* 


Alkalies,  Magne- 
sium, etc. 


Sulphate. 


The  aqueous  solution  (1  in  20)  should 
be  clear,  or  at  most  only  very  slightly 
opalescent;  and,  if  it  be  mixed  with 
an  equal  volume  of  alcohol,  a  single 
drop  of  hydrochloric  acid  should  suf- 
fice to  render  10  C.c.  of  the  mixture 
perfectly  clear. 

If  to  the  aqueous  solution,  acidulated 
with  hydrochloric  acid,  an  equal 
volume  of  hydrogen  sulphide  T.S. 
be  added,  it  should  not  become  col- 
ored or  turbid. 

If  ammonium  carbonate  T.S.  be  added 
to  the  solution,  the  precipitate  should 
be  of  a  pure  white  color,  and  redis- 
solve  completely  in  an  excess  of  the 
reagent. 

If  from  this  solution  in  ammonium 
carbonate  T.S.  the  zinc  be  completely 
precipitated  by  ammonium  sulphide 
T.S.,  the  filtrate  should  leave  no  fixed 
residue  on  evaporation. 

The  aqueous  solution  should  not  be 
rendered  turbid  by  the  addition  of 
barium  chloride  T.S. 


Uses. — Zinc  chloride  in  solution  is  used  as  an  antiseptic  and  dis- 
infectant (see  Liquor  Zinci  Chloridi,  below).  Externally,  mixed  with 
flour  and  water,  it  is  used  as  an  escharotic. 

LIQUOR    ZINCI   CHLORIDI.   U.S.     Solution  of  Zinc  Chloride. 

An  aqueous  solution  of  Zinc  Chloride  [ZnClj  ^  135.84],  containing  about  50  per 
cent.,  by  weight,  of  the  salt. 

Metric.  Old  form. 

Zinc,  granulated 240  Gm.  Q\  oz.  av. 

Hydrochloric  Acid 840  Gm.  22  oz.  av. 

Nitric  Acid 12  Gm.  100  minims. 

Precipitated  Zinc  Carbonate 12  Gm.  136  grains. 

Distilled  'Water,  a  sufficient  quantity. 

To  the  Zinc,  contained  in  a  glass  or  porcelain  vessel,  add  150  C.c. 
[old  form  4  J  fl.  oz.]  of  Distilled  Water ;  then  gradually  add  the  Hydro- 
chloric Acid,  and  digest,  until  the  Acid  is  saturated.  Pour  off  the 
solution,  add  the  Nitric  Acid,  evaporate  the  solution  to  dryness,  and 
heat  the  dry  mass  to  fusion  at  a  temperature  not  exceeding  115°  C. 
(239°  F.).  Let  it  cool,  and  dissolve  it  in  a  sufficient  amount  of  Dis- 
tilled Water  to  make  the  product  weigh  1000  Gm.  [or  measure,  old 
form,  1  pint].  Then  add  the  Precipitated  Zinc  Carbonate,  agitate  the 
mixture  occasionally  during  twenty-four  hours,  and  then  set  it  aside 
until  it  has  become  clear  by  subsidence.  Finally,  separate  the  clear 
solution  by  decantatiou,  or  by  means  of  a  siphon. 

When  zinc  is  treated  with  hydrochloric  acid,  hydrogen  is  evolved 
and  zinc  chloride  is  produced. 

2Zn  +  4HC1  =  2ZnCl2  +  4H. 

Zinc.  Hydrochloric  Zinc  Hydrogen. 

Acid.  Chloride. 
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Zinc  is  almost  invariably  contaminated  with  iron,  and  more  or  less 
ferrous  chloride  is  present  in  the  first  solution.  Nitric  acid  is  added, 
and  the  solution  is  evaporated  to  dryness.  The  iron  salt  is  thus  oxi- 
dized, and  it  is  then  precipitated  by  the  addition  of  zinc  carbonate,  the 
insoluble  ferric  hydrate  and  carbonate,  with  any  excess  of  zinc  carbon- 
ate, being  filtered  out. 

Solution  of  chloride  of  zinc  is  a  clear,  colorless  liquid,  odorless, 
having  a  very  astringent,  sweetish  taste,  and  an  acid  reaction.  Sp.  gr. 
1.535.     (See  Zinci  Chloridum,  page  637,  for  the  tests.) 

Uses. — This  solution,  sometimes  called  Burners  disinfecting  fluid, 
is  used  principally  as  an  antiseptic  and  disinfectant.  Among  its  ad- 
vantages, absence  of  odor  is  one  of  the  most  prominent. 

ZINCI   lODIDUM.   U.S.     Zinc  Iodide. 

ZnL;  318.16. 

Preparation. — Zinc  iodide  may  be  formed  by  digesting  an  excess  of 
zinc  with  iodine  diffused  in  water,  in  a  manner  similar  to  that  used  in 
making  the  corresponding  iron  salt. 


Zn  +  2HI  = 

=  Znig 

-1-  2H. 

Zinc.          Hydriodic 
Acid. 

Zinc 
Iodide. 

Hydrogen 

Zinci  lodidum.   17.  S. 

Odor,  Taste, 

Solubility. 

AND  Keaction. 

Water. 

Alcohol. 

Other  Solvent. 

A    white,    granular   powder,    very 
deliquescent,  and    liable   to  ab- 
sorb oxygen  from  the  air,  and  to 
become    brown    from    liberated 
iodine. 

When   heated   to    about    446°    C. 
(834.8°  F.),  the  salt  fuses  to  a 
colorless  liquid,  and  at  a  higher 
temperature   sublimes,    forming 
quadratic  needles,  while  a  small 
part  is  decomposed  and  leaves  a 
residue  of  zinc  oxide. 

Odorless ;    sharp, 
saline,  and  me- 
tallic   taste; 
acid  reaction. 

Readily 
soluble. 

Readily 
soluble. 

Readily   solu- 
ble in  ether. 

Tests  for  Identity  and  Quantita- 
tive Test. 

Impubities.                        Tests  for  Impurities. 

A  5-per-cent.  aqueous  solution  of  the 
salt  yields  a  pure,  white  precipitate 
with  potassium  ferrocyanide  T.S.,  or 
with  ammonium  sulphide  T.S.    With 
silver  nitrate  T.S.   it  yields  a  pale 
yellow  precipitate,  insoluble  in  am- 
monia water;    with  mercuric  chlo- 
ride  T.S.   a  scarlet-red  precipitate, 
soluble  in  potassium  iodide  T  S. 

If  0.5  Gm.  of  dry  Zinc  Iodide  be  dis- 
solved in   10  C.c.  of  water,  and   2 
drops  of  potassium  chromate  T.S.  be 
added,  not  more  than  31.4  C.c.  nor 
less  than  31  C.c.  of  dccinormal  sil- 
ver nitrate  V.S.  should  be  required 
to   produce   a  permanent  red   color 
(31.4  C.c.  corresponding  to  100  (99.9) 
per  cent.,  and  31   C.c.  to  98.02  per 
cent.,  of  pure  Zinc  Iodide). 

Arsenic,    Cad- 
mium,   Lead,  ■ 
Copper,  etc. 

Sulphate. 

Iron,  Aluminum, 
Calcium,  etc. 

Alkalies,  Magne- 
sium, etc. 

The  aqueous  solution,  acidulated 
with  hydrochloric  acid,  should 
not    bo    colored    or    rendered 
turbid    by    hydrogen  sulphide 
T.  S., 

Nor  by  barium  chloride  T.S. 

If  ammonium  carbonate  T.S.  be 
added  to  the  aqueous  solution, 
a  ])ure  white  precipitate  will 
form,  which  should   rcdissolve 
completely  in  an  excess  of  the 
reagent. 

If  from  the  solution  in  ammonium 
carbonate  T.S.  all  the  zinc  be 
precipitated  by  ammonium  sul- 
phide T.S..  the  filtrate  should 
leave  no  fixed  residue  on  evap- 
oration. 
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Uses, — Zinc  iodide  is  used  as  an  alterative,  in  doses  of  one-half  grain 
to  two  grains  (0.03  to  0.12  Gm.). 

ZINCI    OXIDUM.   U.S.     Zinc  Oxide. 
ZnO  =  81.06. 

Preparation. — Zinc  oxide  may  be  prepared  by  the  former  official 
process,  as  follows : 

Take  of  Precipitated  Carbonate  of  Zinc  12  oz.  troy.  Expose  it,  in  a 
shallow  vessel,  to  a  low  red  heat  until  the  water  and  carbonic  acid  are 
wholly  expelled. 

Commercial  zinc  oxide  is  made  on  the  large  scale  by  heating  calamine 
and  coal  ground  together,  roa.sting  in  a  furnace  of  peculiar  construction, 
and  separating  the  impurities  by  blowing  the  mixed  vapors  up  a  large 
tower,  allowing  the  heavier  particles  to  subside  in  the  tower,  and  then 
by  a  powerful  draught  blowing  the  zinc  oxide  into  a  room  containing 
muslin  bags,  when  the  oxide  is  deposited. 


Odob  and  Taste. 

Solubility. 

Zinci  Oxidum,  U.S. 

Water. 

Alcohol. 

Other  Solvents. 

An  amorphous,  white  powder. 
It  gradually  absorbs  carbon 
dioxide  from  the  air.  When 
heated,  the  Oxide  assumes 
a   yellow  color,   but   turns 
nearly  white  again  on  cool- 
ing. 

Odorless;     taste- 
less. 

Insoluble. 

Insoluble. 

Soluble    in    diluted 
acids  without   ef- 
fervescence ;    also 
in  ammonia  water 
and  in  ammonium 
carbonate  T.S. 

Tests  fob  Identity. 

iMPtmiTiES.                                  Tests  fob  Impurities. 

If    a    small    portion    be 
moistened  with  a  drop  of 
cobaltous  nitrate  T.S., 
and  heated  before  the 
blowpipe,    it   will     as- 
sume   a    vivid    green 
color. 

For  making  tests  of  iden- 
tity and  purity,  digest 
1   Gm.   of  Zinc    Oxide 
during     1     hour,    with 
occasional  agitation,  in 
a  mixture  of  10  C.c.  of 
diluted   sulphuric  acid 
and   10  C.c.  of  water; 
then  remove  the  undis- 
solved   Zinc   Oxide  by 
filtration. 

In  a  portion  of   the  fil- 
trate a  pure  white  pre- 
cipitate is  produced  by 
potassium  ferrocyanide 
T.S.,  or  by  ammonium 
sulphide  T.S. 

.         .        p    ,     r  In    another  portion  of  the   filtrate,   acidulated 

rsenic,       a  -           ^^^^   hydrochloric  acid,  no  color  or  turbidity 

mium,       ea  ,  <        should  be  produced   by   an  equal  volume  of 

Copper,  etc.       [^       hydrogen  sulphide  T-sf 

T             Al       *     f  ■'^°°''^®''  portion  of  the  filtrate  should  yield  with 

'          pi"           ammonium  carbonate  T.S.   a  pure  white  pre- 

num,        a    -  ■        cipitate,  which  should  redissolve   completely 

'        ■                  in  an  excess  of  the  reagent. 

Y  If  from  this  solution   in   ammonium  carbonate 

Alkalies,  Mag-  J        T.S.  the  zinc  be  completely  precipitated  by 

nesium,  etc.      '        ammonium  sulphide  T.S.,  the  filtrate  should, 

[       on  evaporation,  leave  no  fixed  residue. 

p,  ,     . ,                 J   In  another  portion  of  the  filtrate  silver  nitrate 

unioriae.              ^       ^_g_  ^j^^^j^  ^^^  produce  a  turbidity. 

,,,  ,.  p  f  If  Zinc  Oxide  be  agitated  for  some  time  with 
AiKaiine  i.ar-  ,  ^^^^^.^  ^^^  ^  ^^^^  ^^  phenolphtalein  T.S.  be 
Donate,  etc.       ^       ^^^^^^  ^^  ^^^  ^^^^^  ^^^^^^  appear. 

(  If  10  C.c.  of  diluted  sulphuric  acid  be  added  to 
Carbonate.           I        0.5  Gm.  of  Zinc  Oxide,  no  efi'ervescence  should 

[       occur, 

^etc"^'  ^*''''**'''   1  And  a  perfectly  clear  solution  should  result. 

f  If   Zinc  Oxide  be  dissolved   in   diluted  hydro- 
Q   ,   ,    ,                J        chloric  acid,  the   solution  should  remain  per- 
bulpnate.             ^        ^^^^.j^  ^^^^^  ^^.^^^  ^^^  addition  of  barium  chlo- 

[      ride  T.S. 

Commercial  zinc  oxide  will  not  usually  conform  to  the  official  tests : 
it  is  generally  very  white  and  filled  with  hard  lumps,  which  are  diffi- 
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cult  to  reduce  to  powder.  The  official  powder  has  a  decided  cream 
tint,  and  can  be  mixed  with  ointment  so  that  a  smooth  preparation  is 
easily  made  without  trituration.     (See  Unguentum  Zinci  Oxidi.) 

Uses. — Zinc  oxide  is  rarely  used  internally  ;  externally,  it  is  used  as 
an  exsiccant  to  inflamed  surfaces,  and  it  may  be  dusted  on  the  part  or 
used  in  the  form  of  an  ointment. 


UNGUENTUM    ZINCI    OXIDI.   U.S.     Ointment  of  Zinc  Oxide. 

Made  by  incorporating  20  Gm.  of  zinc  oxide  with  80  Gm.  of  ben- 
zoinated  lard. 

OLEATUM    ZINCI.   U.S.     Oleate  of  Zinc. 

Made  by  dissolving  50  Gm.  of  zinc  oxide  in  950  Gm.  of  oleic  acid 
by  the  aid  of  a  gentle  heat. 

ZINCI   PHOSPHIDUM.   U.S.     Zinc  Phosphide. 
ZnjPj^  257.22. 

Preparation. — Zinc  phosphide  is  made  by  passing  vapors  of  phos  • 
phorus  in  a  current  of  dry  hydrogen  over  fused  zinc.  The  product  is  a 
spongy,  gray  mass,  of  metallic  appearance,  containing  rhomboidal  crys- 
tals, and  when  powdered  somewhat  resembling  reduced  iron.  The 
metallic  particles  of  zinc  should  be  separated.  It  is  a  heavy  powder, 
its  sp.  gr.  being  4.72. 


Zinci  Phosphidum.  U.S. 

Odor  and 
Taste. 

Solubility. 

Water. 

Alcohol. 

Other  Solventa. 

A  gritty  powder  of  a  dark  gray 
color,  or  crystalline  fragments 
of  a  dark  metallic  lustre.  In 
contact  with  air  it  slowly  emits 
phosphorous  vapor. 

When  strongly  heated,  with  ex- 
clusion of  air,  it  melts,  and 
finally  sublimes.  When  heated 
in  air,  it  becomes  oxidized  to 
zinc  phosphate. 

Faint  odor  and 
taste  of  phos- 
phorus. 

Insoluble. 

Insoluble. 

Soluble  in  diluted 
hydrochloric    or 
sulphuric  acid 
with  evolution  of 
hydrogen    phos- 
phide. 

Tests  fob  Iupubities. 


Insoluble  Impurities. 

Iron  or  Copper. 

Lead  or  Copper. 
Arsenic,  Cadmium,  Lead, 
Copper,  etc. 


If  0.5  Gm.  of  Zinc  Phosphide  be  dissolved  in  15  C.c.  of  diluted 
hydrochloric  acid,  heat  being  applied  to  expel  all  the  hydrogen 
phosphide  gas,  a  clear  solution  should  result,  leaving  no  residue. 

A  portion  of  this  solution  should  yield  a  pure  white  precipitate 
with  potassium  ferrocyanide  T.S., 

Or  with  ammonium  sulphide  T.S. 

If  another  portion  of  this  solution  be  mixed  with  an  equal  volume 
of  hydrogen  sulphide  T.S.,  no  color  or  turbidity  should  appear. 


Uses. — Zinc  phosphide  is  used  as  a  nervous  stimulant  and  aphro- 
disiac :  it  is  frequently  preferred  to  phosphorus  for  these  purposes. 
The  dose  is  one-twentieth  to  one-eighth  of  a  grain  (0.003  to  0.008  Gm.). 
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ZINCI    SULPHAS.    U.  S.     Zinc  Sulphate. 
ZnSO^  +  7HjO  =  286.64. 

Preparation. — Zinc  sulphate  is  made  by  acting  on  metallic  zinc  with 
diluted  sulphuric  acid,  hydrogen  being  evolved  ;  the  resulting  solution 
is  freed  from  the  contamination  of  iron  by  first  passing  chlorine  into 
it,  when  ferric  chloride  is  produced,  and,  upon  the  addition  of  zinc 
carbonate,  decomposition  takes  place,  ferric  hydrate  separating  as  an 
insoluble  precipitate,  which  is  removed  by  filtration,  and  a  small  quan- 
tity of  zinc  chloride  is  formed,  which,  being  very  soluble,  remains  in 
the  mother-liquor  after  the  crystallization  of  the  sulphate. 


2Zu  +  2H2SO4  +  H2O 

Zinc.  Sulphuric  Water. 

Acid. 


2ZnSO,  +  4H  +  Hp. 

Zinc  Hydrogen.       Water. 

Sulphate. 


Odor,  Taste,  and 
Reaction. 

Solubility. 

Zinci  Sulphas.   U.  0. 

Water. 

Alcohol. 

Other  Solvent. 

Colorless,     transparent,     rhombic 
crystals,  eiflorescent  in  dry  air. 
When    rapidly    heated    the   salt 
melts.     At  a  higher  temperature 
it  is  partly  decomposed,   losing 
both  water  and  sulphuric  acid. 
When  very  gradually  heated  to 
60°  C.  (122°  F.),  it  loses  5  mole- 
cules of  its  water  (31.3  per  cent.), 
without   melting.      At    100°   C. 
(212°   F.)    a   sixth   molecule   is 
lost,  while  the  last  may  be  re- 
moved by  a  current  of  dry  air  at 
110°  C.  (230°  F.). 

Odorless ;   astrin- 
gent,     metallic 
taste;    acid   re- 
action. 

At  15°  C. 

(59°  F.), 
0.6  part. 

Boiling, 
0.2  part. 

Insoluble. 

Soluble    in 
about  3  parts 
of  glycerin. 

Tests  fob  Identity. 

Impurities.                                     Tests  fob  Impurities. 

A  5-per-cent.  aqueous  so- 
lution   yields    a    pure 
white  precipitate  with 
potassium  ferrocyanide 
T.S.,  also  with  ammo- 
nium sulphide  T.S.,  and 
with    barium    chloride 
T.S. 

If  a  small  portion  of  the 
salt  be  moistened  with 
a  drop  of  cobaltous  ni- 
trate T.S.,  and  heated 
before  the  blowpipe,  it 
will    assume    a    vivid 
green  color. 

Lead  and  Other  In-    f   No  residue  should  be  left  on  dissolving  1 
soluble  Matters.        (       Gm.  of  the  salt  in  20  C.c.  of  water. 

f  The  aqueous  solution  (1  in  20),  after  being 

Arsenic,   Cadmium,  J        acidulated  with  hydrochloric  acid,  should 

Copper,  etc.                       not  be  colored  or  rendered  turbid  by  an 

[       equal  volume  of  hydrogen  sulphide  T.S. 

r  The    aqueous    solution    should   yield   with 

Iron,       Aluminum,    ,        ammonium  carbonate  T.S.  a  pure  white 

Calcium,  etc.            '        precipitate,  which  should  redissolve  com- 

[       pletely  in  an  excess  of  the  reagent. 

r  If  from  this  solution  in  ammonium  carbon- 

.„    ,.            ^                     ate  T.S.  the  zinc  be  completely  precipi- 

Alkalies,       Magne-  ^        ^^^.^^  ^^   ammonium   sulphide   T.S.,  the 

stum,  e  c.                           filtrate  should  leave  no  fixed  residue  on 

[       evaporation, 
p,  ,     . ,                          f  The  aqueous  solution  (1   in  20)  should  not 
omonae.                       |       ^^^  rendered  turbid  by  silver  nitrate  T.S. 

r  If  1  Gm.  of  Zinc  Sulphate,  in  small  frag- 
p        .    . ,                     J        ments,  be  agitated  for  some  time  with  10 
*  ree  Acia.                   <       ^^_  ^^  alcohol,  the  filtrate  should  not  red- 

[       den  moistened  blue  litmus  paper. 

Uses. — This  salt  is  the  most  important  of  those  made  from  zinc. 
It  is  used  medicinally  as  a  prompt  and  certain  emetic  in  doses  of  ten 
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to  thirty  grains  (0.6  to  1.9  Gm.) ;  as  a  tonic  and  astringent,  one  to  two 
gmins  (0.06  to  0.13  Gm.). 

ZINCI    VALERIANAS.   U.S.     Zinc  Valerianate. 
Zn(C5H90j,)j  +  2H.p  =  802. 5G. 

Preparation. — The  process  for  making  this  salt  affords  an  illustra- 
tion of  the  rather  rare  operation  of  "  upward  precipitation,"  the  crystals 
of  zinc  valerianate  being  lighter  than  the  mixed  solutions : 

Take  of  Sodium  Valerianate  2|  oz.  troy ;  Zinc  Sulphate  2  oz.  troy, 
420  grains ;  Distilled  Water  a  sutticient  quantity.  Dissolve  the  salts 
separately,  each  in  20  fluidounces  of  Distilled  Water,  and,  having 
heated  the  solutions  to  100°  C.  (212°  F.),  mix  them,  and  set  the  mix- 
ture aside  to  crystallize.  Decant  the  mother-water  from  the  crystals, 
and  put  them  upon  a  filter  in  a  funnel  to  drain.  Mix  the  mother- 
water  and  the  drainings,  evaporate  at  a  heat  not  exceeding  93.3°  C. 
(200°  F.)  to  4  fluidounces,  and  again  set  aside  to  crystallize.  Add  the 
crystals,  thus  obtained,  to  those  in  the  funnel,  wash  the  whole  with  a 
little  Distilled  Water,  and,  having  removed  them  with  the  filter,  spread 
them  on  bibulous  paper,  and  dry  them  with  a  heat  not  exceeding  93.3° 
C.  (200°  F.). 

2NaC5HA  +  ZnSO^  =  Zn(C,HA\  +  Na^SO,. 

Sodium  Valerianate.    Zinc  Sulphate.        Zinc  Valerianate.         Sodium  Sulphate. 


Zinci  Valerianas.  U.  S. 


White,  pearly  scales,  permanent  in 
the  air.  When  heated,  the  salt 
melts;  at  a  higher  temperature 
it  is  decomposed,  giving  off  in- 
flammable vapors,  and  finally 
leaves  a  residue  of  zinc  o.\ide. 


Odor,  Taste,  and 
Reaction. 


Odor  of  valerianic 
acid  ;  sweet,  af- 
terwards styptic 
and  metallic 
taste ;  acid  reac- 
tion. 


Solubility. 


AtI5°C.(59°F.), 
100  parts. 


Alcohol. 


At  15°  C.  (59°  F.), 
40  parts. 


Boiling  renders  the  solution  turbid 
from  loss  of  acid  and  formation  of  a 
basic  salt. 


Tests  for  Identity  and 
Quantitative  Test. 


Impurities 


Tests  fob  Impurities. 


If  0.5  Gm.of  Zinc  Valerianate 
be  dissolved  in  a  mixture 
of  0.5  C.c.  of  hydrochloric 
acid  and  4.5  C.c.  of  water, 
the  valerianic  (isovaleri- 
anic)  acid  will  be  liberated, 
and  float  as  an  oily  layer 
on  the  surface  of  the  liquid. 


Arsenic,  Cad- 

mium,       Lead, 
Copper,  etc. 

Iron. 


Alkalies,  Magne- 
sium, etc. 


Acetate. 


Butyr.Ue. 


After  its  removal,  the  clear  solution  should 
be  neither  colored  nor  rendered  turbid 
by  the  addition  of  an  equal  volume  of 
hydrogen  sulphide  T.S. 

Zinc  Valerianate  should  dissolve  without 
residue  in  ammonia  water. 

If  from  this  solution  the  zinc  be  completely 
precipitated  by  ammonium  sulphide  T.S., 
the  precipitate  should  have  a  pure  white 
color,  and  the  filtrate  should  leave  no 
fixed  residue  on  evaporation. 

If  0.5  Gm.  of  Zinc  Valerianate  be  triturated 
with  2  C.c.  of  water  and  0.2  C.c.  of  ferric 
chloride  T.S.  added,  the  filtrate  should 
not  show  a  red  color. 
f  If  a  concentrated  solution  of  coj)per  ace- 
tate in  water  be  added  to  a  concentrated 
aqueous  solution  of  Zinc  Valerianate,  the 
mixture  should  remain  perfectly  clear. 


Uses. — Zinc  valerianate  is  used  as  a  nervine  and  antispasmodic,  in 
doses  of  one  to  three  grains  (0.06  to  0.19  Gm.). 
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Aluminum.     Al;  27.04. 

This  metal  is  found  largely  in  combination  with  silicic  acid,  in  the 
rocks  and  clays  forming  a  great  portion  of  the  earth's  surface.  Some 
of  the  precious  stones  and  valuable  minerals  are  compounds  of  alumi- 
num ;  the  ruby  and  sapphire,  corundum  and  emery,  are  crystallized 
forms  of  aluminum  oxide.  Aluminum  is  of  a  silver-white  color.  The 
metal,  owing  to  improvements  in  its  extraction,  is  much  cheaper  than 
it  was  formerly,  and  it  is  used  in  making  ornamental  and  useful  articles. 
Owing  to  its  very  low  specific  gravity  (2.67),  it  is  used  for  grain 
weights,  because  they  are  much  larger,  and  thus  more  easily  handled, 
than  they  would  be  if  made  from  brass  (see  page  68).  Aluminum 
forms  but  one  class  of  compounds,  in  which  it  is  trivalent.  The  oxides 
and  sulphates  unite  with  those  of  the  alkali  metals  and  form  double 
salts  called  alums. 

Tests  for  Salts  of  Aluminum. 

1.  Potassium  or  sodium  hydrate  produces  white,  gelatinous  pre- 
cipitates of  aluminum  hydrate  in  solutions  of  alum,  which  are  freely 
soluble  in  excess  of  the  alkali. 

2.  Water  of  ammonia  produces  a  similar  precipitate,  insoluble  in 
excess. 

3.  The  alkaline  carbonates  precipitate  the  hydrate,  carbon  dioxide 
being  evolved. 

4.  Ammonium  sulphide  also  precipitates  the  hydrate,  sulphuretted 
hydrogen  being  evolved. 

Official  Preparations  of  Aluminum. 
OfiBcial  Name.  Preparation. 

Alumen    .......  By  treating  alum-clay  with  sulphuric  acid  and  potassium 

sulphate. 
Alumen  Exsiccatum  .    .  By  heating  alum  to  a  temperature  of  205°  C.  (401°  F.). 
Alumini  Hydras ....  By  double  decomposition  of  alum  and  sodium  carbonate. 

Alumini  Sulphas    ...  By  treating   aluminum   hydrate  with   sulphuric  acid  and 
crystallizing. 

Unofficial  Preparations  of  Aluminum. 
Alumini  Acetas,  AI26C2H3O2.  By  dissolving  aluminum  hydrate  in  cold  acetic  acid,  filter- 
Aluminum  Acetate.  ing  and  concentrating,  then  crystallizing. 
Alumini  Bromidum,  Al2Br6.  By  passing  the  vapor  of  bromine  over  a  heated  mixture  of 

Aluminum  Bromide.  alumina  and  carbon. 

Alumini  Chloridum,  AlaClg.  By  dissolving  aluminum  hydrate  in  hydrochloric  acid  and 

Aluminum  Chloride.  evaporating  carefully,  then  crystallizing. 

Alumini  lodidum,  Aljle.  By  heating  aluminum  and  iodine  together  in  closed  tubes 

Aluminum  Iodide.  and  collecting  the  crystals. 

Alumini  Nitras,  Al2(NOs)6.18H20.  By  dissolving  aluminum  hydrate  in  nitric  acid,  filtering 

Aluminum  Nitrate.  and  concentrating,  then  crystallizing. 

Alumini  Oxidum,  AI2O3.  Occurs  in  nature. 

Aluminum  Oxide. 

Alumini  Phosphas,  Al2(P04)2.  By  adding  a  neutral  solution  of  alumina  to  a  solution  of 

Aluminum  Phosphate.  sodium  phosphate,  and  collecting  the  gelatinous  pre- 
cipitate. 

ALUMEN.   U.S.     Alum. 
A1.,K2(S0J,  +  24H2O  =  946.46. 
[PoTASSixjM  Alum.     Aluminum  and  Potassium  Sulphate.] 
Preparation. — This  valuable  salt  is  made  principally  from  alum- 
day,  which  is  chiefly  aluminum  silicate,  by  treating  it  with  sulphuric 
acid,  thereby  forming  aluminum  sulphate.     Potassium  sulphate  is  then 
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added,  when  the  double  salt  K2Al2(S04)4  is  produced.  It  crystallizes 
with  twenty-four  molecules  of  water.  Ammonia-alum,  (NH4)2Al2(S04)^, 
is  generally  found  in  the  market,  because  of  its  greater  cheapness. 


■ 

1 

Solubility. 

Alumen.  U.  S. 

Reaction. 

Water. 

Alcohol. 

Warm 
Glycerin. 

Large,    colorless,  octohedral   crystals, 
sometimes  modified  by  cubes,  or  in 
crystalline  fragments,  which,  on  ex- 
posure to  air,  are  liable  to  absorb  am- 
monia and  acquire  a  whitish  coating. 
When  gradually  heated,  the  salt  loses 
water;  at  92°  C.  (197.6°  F.)  it  melts, 
and  if  heat  be  gradually  increased  to 
200°  C.  (392°  F.),  it  loses  45.52  per 
cent,  of  its  weight  (all  of  its  water 
of  crystallization),  leaving  a  bulky, 
white  residue. 

Odorless ;     sweet- 
ish and  strong- 
ly     astringent 
taste ;   acid  re- 
action. 

At  15°  C. 

(69°  F.), 
9  parts. 

Boiling, 
0.3  part. 

Insoluble. 

Freely 
soluble. 

Tests  fob  Identity. 

Impurities.             Tests  fob  Impurities. 

With  solution  of  potassa  or  of  soda.  Alum  yields  a 
white  precipitate  which  is  completely  soluble  in 
an  excess  of  the  alkali,  no  odor  of  ammonia  being 
evolved  (difference  from,  and  absence  of,  ammonia 
alum).     The   aqueous  solution  also   yields,  with 
barium  chloride  T.S.,  a  white  precipitate,  insol- 
uble in  hydrochloric  acid.     Ammonia  water  pro- 
duces a  bulky,  white  precipitate,  which  is  nearly 
insoluble  in  an  excess  of  ammonia. 

When  a  saturated  solution  of  the  salt  is  actively 
shaken  with  tartaric  acid,  it  affords,  within  half 
an  hour,  a  white,  crystalline  precipitate. 

Copper,  Zinc, 
or  Lead. 

Iron 

A  5-per-cent.  aqueous  so- 
lution of  the  salt  should 
not  be  affected  by  hy- 
drogen sulphide  T.S. 

20  C.c.  of  a  5-per-cent. 
solution  should  not  at 
once  assume  a  blue 
color  on  the  addition 
of  6  drops  of  potassium 
ferrocyanide  T.S. 

Uses. — Alum  is  a  powerful  astringent.  When  powdered,  it  is  used 
as  an  emetic  in  croup,  in  doses  of  a  teaspoonful.  It  is  sometimes  used 
as  a  local  styptic,  and  is  frequently  employed  in  making  astringent 
lotions  and  injections. 

ALUMEN    EXSICCATUM.   U.  S.     Dried  Alum. 

Al.,K2(SO,)4  =r  515.42. 
[Alumen  Ustum.     Burnt  Alum.] 

Metric. 
Alum,  in  small  pieces loo  Gm. 


To  make 55  Gm. 


Old  form. 
30  oz.  av. 

16  oz.  av. 


Place  the  Alum  in  a  shallow  porcelain  capsule  so  as  to  form  a  thin 
layer,  and  heat  it  on  a  sand-bath  until  it  liquefies.  Then  continue  the 
application  of  a  moderate  heat,  with  constant  stirring,  until  aqueous 
vapor  ceases  to  be  disengaged,  and  a  dry,  white,  porous  mass  is  ob- 
tained, weighing  55  Gm.  [old  form  16  oz.  av.].  When  cold,  reduce 
the  product  to  a  fine  powder,  and  preserve  it  in  well-stoppered  bottles. 

This  preparation  represents  alum  nearly  deprived  of  its  water  of 
crystallization  :  the  latter  exists  in  alum  in  the  enormous  proportion 
of  nearly  45  per  cent.,  thus  constituting  almost  half  of  its  weight. 

Dried  alum  is  officially  described  as  a  white,  granular  powder,  at- 
tracting moisture  when  exposed  to  the  air,  odorless,  having  a  sweetish, 
astringent  ta.ste,  very  slowly  but  completely  soluble  in  20  parts  of  water 
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at  15°  C.  (59°  F.),  and  quickly  soluble  in  0.7  part  of  boiling  water. 
It  answers  to  the  same  reactions  as  Alum.  (See  A  lumen.)  Before 
pulverization,  it  is  a  light,  white,  opaque,  porous  mass. 

Uses. — It  is  used  as  an  escharotic.     It  is  more  powerful  than  alum, 
although  not  so  soluble. 

ALUMINI    HYDRAS.   U.S.     Aluminum  Hydrate. 

Al2(OH)5  =  155.84. 
[Aluminum  Hydroxide.     Hydrated  Alumina.] 


Metric. 

Old  form. 

loo  Gm. 

16  oz.  av 

loo  Gm. 

16  oz.  av 

Alum 

Sodium  Carbonate 

Distilled  Water,  a  sufficient  quantity. 

Dissolve  each  salt  separately  in  1000  C.c.  [old  form  10  pints]  of 
Distilled  Water,  filter  each  solution,  and  heat  it  to  boiling.  Then, 
having  poured  the  hot  solution  of  Sodium  Carbonate  into  a  capacious 
vessel,  gradually  pour  in  the  hot  solution  of  Alum  with  constant 
stirring,  and  add  an  equal  volume  of  boiling  Distilled  Water.  Let 
the  precipitate  subside,  decant  the  clear  liquid,  and  pour  upon  the  pre- 
cipitate 2000  C.c.  [old  form  20  pints]  of  hot  Distilled  AVater.  Again 
decant,  transfer  the  precipitate  to  a  strainer,  and  wash  it  with  hot 
Distilled  Water,  until  the  washings  produce  not  more  than  a  faint 
cloudiness  with  barium  chloride  T.S.  Then  allow  it  to  drain,  dry  it 
at  a  temperature  not  exceeding  40°  C.  (104°  F.),  and  reduce  it  to  a 
uniformly  fine  powder. 

K2Al2(S04)4+3Na2C03+3H20=Al2(HO)6+K2SO,+3Na2SO,+3C02. 

Potassium  Sodium  Water.  Aluminum  Potassium  Sodium  Carbon 

Alum.  Carbonate.  Hydrate.  Sulphate.        Sulphate.  Dioxide. 

The  direction  to  add  the  alum  solution  to  that  of  the  sodium  car- 
bonate is  important.  If  the  mixing  of  the  solution  is  reversed,  the 
precipitated  hydrate  will  be  contaminated  with  the  alkaline  sulphates, 
so  that  it  will  be  much  more  difficult  to  separate  them. 


Alumini  Hydras.   U.S. 

OnOR   AND 

Taste. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

A  white,  light,  amorphous  pow- 
der,   permanent    in    dry    air. 
When    heated    to    redness,    it 
loses    34.6    per    cent,    of    its 
weight  (water  of  hydration). 

Odorless ; 
tasteless. 

Insoluble. 

Insoluble. 

Soluble  without  resi- 
due in  hydrochloric 
or  sulphuric  acid ; 
also  in  solution  of 
potassium     or     so- 
dium hydrate  T.S. 

Impurities. 


Tests  for  Impurities. 


Iron. 

Sulphate. 

Zinc  or  Lead. 

Salts   of    Alka- 
lies. 


A  solution  of  1  Gm.  of  Aluminum  Hydrate  in  20  C.c.  of  diluted  hydro- 
chloric acid  should  not  immediately  be  colored  blue  by  a  drop  of  potas- 
sium ferrocyanide  T.S. 

A  solution  of  1  Gm.  of  Aluminum  Hydrate  in  20  C.c.  of  diluted  hydro- 
chloric acid  should  not  give  more  than  a  faint  cloudiness  with  barium 
chloride  T.S. 

When  Aluminum  Hydrate  is  dissolved  in  solution  of  potassa  or  of  soda, 
it  should  yield  no  precipitate  with  hydrogen  sulphi<le  T.S. 

When  Aluminum  Hydrate  is  boiled  with  20  parts  of  water,  and  filtered, 
the  filtrate  should  leave  not  more  than  a  slight  residue  on  evaporation. 
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Uses. — Aluminum  hydrate  is  a  desiccaut  powder :  it  is  absorbent 
and  antacid.  The  dose  is  from  two  to  five  grains  (0.13  to  0.32  Gm.). 
Externally,  it  is  used  like  zinc  oxide,  by  dusting  on  the  inflamed 
surface. 

ALUMINI    SULPHAS.   U.S.     Aluminum  Sulphate. 
Al2(SOj3  +  16H,0  ;  628.9. 

Preparation. — This  sulphate  may  be  made  by  the  process  formerly 
official. 

Take  of  Alum,  Carbonate  of  Sodium,  each,  4  oz.  troy ;  Sulphuric 
Acid  1  oz.  troy,  150  gr. ;  Water  a  sufficient  quantity.  Dissolve  the 
salts  separately,  each  in  6  fluidounces  of  boiling  water,  and  pour  the 
solution  of  the  Alum  gradually  into  that  of  the  Carbonate  of  Sodium  ; 
then  digest  with  a  gentle  heat  until  the  evolution  of  carbonic  acid 
ceases.  Collect  upon  a  filter  the  precipitate  formed,  and  wash  it  with 
water,  until  the  washings  are  no  longer  affected  by  chloride  of  barium. 
Next,  with  the  aid  of  heat,  dissolve  the  precipitate  in  the  Sulphuric 
Acid,  previously  diluted  with  |  j)int  of  Water,  and,  having  filtered  the 
solution,  evaporate  it  until  a  pellicle  begins  to  form.  Then  remove  it 
to  a  water-bath,  and  continue  the  evaporation,  with  constant  stirring, 
until  a  dry  salt  remains.  Lastly,  preserve  this  in  a  well-stopped 
bottle. 

Or  the  hydrate  obtained  by  the  process  just  noted  (page  646)  may 
be  dissolved  in  diluted  sulphuric  acid,  the  solution  evaporated,  and  the 
salt  granulated. 


Odob,  Taste,  and 
Reaction. 

Solubility. 

Water. 

Alcohol. 

A  white,  crystalline  powder,  permanent  in 
the  air.     When  gradually  heated,  the  salt 
melts  in  its  water  of  crystallization,  and 
at  or  near  200°  C.  (392°  F.)  it  loses  the 
whole  of  it,  amounting  to  45.7  per  cent, 
of  its  weight. 

Odorless ;    sweetish 
and     afterwards 
astringent    taste ; 
acid  reaction. 

Cold, 
1.2  parts,  with 
a        trifling 
residue. 

Boiling, 
Very  soluble. 

Insoluble. 

Tests  fob  Identity. 

Impubities.                                  Tests  fob  Impurities. 

The  aqueous   solution  of 
the    salt    yields,    with 
barium  chloride  T.S.,  a 
white    precipitate,    in- 
soluble in  hydrochloric 
acid,    and  with    potas- 
sium or  sodium  hydrate 
T.S.    a    white,    gelati- 
nous precipitate,  which 
is  soluble  in  excess  of 
the  alkali,  but  is  again 
separated    by    the    ad- 
dition   of    a    sufficient 
amount  of  ammonium 
chloride  T.S. 

Iron. 

Copper,    Lead,  J 
or  Zinc.           1 

Free  Acid. 
Ammonia.          -j 

20  C.c.  of  a  5-per-cc 
salt  should  not  at 
on  the  addition  of 
cyanide  T.S. 

A  filtered  10-per-cei 
salt  should  not  b« 
phide  T.S. 

A  filtered   lO-per-cei 
salt  should  not  bee 
escent  within  five 
of   an    equal    volu 
hyj)osuli>hite  V.S. 

If  1  (ira.  of  the  salt  I 
of    potassium    or 
liquid  should  not  e 

nt.  aqueous  soli 

once  assume  a 

5  drops  of  pota^ 

it.  aqueous  solu 
3  affected  by  hy 

it.  aqueous  solu 
oine  more  than  : 
minutes  after  t 
me   of  decinori) 

e  gently  heated 
sodium    hydrate 
volve  the  odor  o 

ition  of  the 

blue  color 

isium  ferro- 

tion  of  the 
drogen  sul- 

tion  of  the 
aintly  opal- 
he  addition 
aal    sodium 

with  5  C.c. 

T.S.,    the 

f  ammonia. 

Uses. — Aluminum  sulphate  is  antiseptic  :  it  is  rarely  used  internally. 
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Cerium.     Ce;  139.9. 

Cerium  is  a  metal  occurring  in  cerite,  gadolinite,  etc. ;  it  is  of  a  choco- 
late-brown color,  in  masses  ;  it  takes  fire  more  easily  than  magnesium ; 
at  ordinary  temperatures  it  oxidizes  in  a  moist  atmosphere.  Two 
oxides  of  cerium  are  known,  CcgOg,  cerous  oxide,  and  CeOg,  eerie  oxide. 

Test  for  Cerium  Compounds. 

If  sodium  hypochlorite  be  added  to  a  solution  of  a  colorless  cerous 
salt,  a  red  precipitate  separates :  this  dissolves  in  warm  hydrochloric 
acid,  and  evolves  chlorine. 

Official  Preparation  of  Cerium. 
OfBcial  Name.  Preparation. 

Cerii  Oxalas By  precipitating  cerium  chloride  with  oxalic  acid. 


Unofficial  Preparations  of  Cerium. 


Ceroso-cerii  Oxidum,  CesOi. 

Ceroso-ceric  Oxide. 
Cerii  Chloridutn,  CeCla. 

Cerium  Chloride. 
Cerii  Nitras,  CeN03.2H20. 

Cerium  Nitrate. 
Cerii  Oxidum,  CeO. 

Cerium  Oxide. 
Cerii  Sulphas,  Ce2(S04)3. 

Cerium  Sulphate. 


By  igniting  cerium  oxalate  in  an  open  vessel  and  then  collect- 
ing the  mass. 
By  burning  cerium  in  chlorine  gas  and  then  collecting  the  mass. 

By  dissolving  ceroso-ceric  oxide  in  nitric  acid  in  presence  of 
alcohol  or  some  other  reducing  substance. 

By  heating  cerium  oxalate  in  a  current  of  dry  hydrogen  per- 
fectly free  from  air. 

By  dissolving  eerie  oxide  in  sulphuric  acid,  and  evaporating, 
then  crystallizing. 


CERII    OXALAS.    U.S.     Cerium  Oxalate. 

€62(020^3  -f  9H2O  =  704.78.  [Cerous  Oxalate.] 

Preparation. — This  salt  is  made  by  decomposing  the  silicates  in  the 
powdered  mineral  containing  the  metal,  with  strong  sulphuric  acid,  then 
heating  the  mass,  and  subsequently  treating  it  with  nitric  and  hydrosul- 
phuric  acids  to  separate  contaminating  metals.  Hydrochloric  acid  is 
now  added  in  small  quantity,  and  the  cerium  compounds  are  precipitated 
by  oxalic  acid.  This  oxalate  is  impure,  containing  lanthanum  and  di- 
dymium  compounds  :  it  is  therefore  mixed  with  magnesium  carbonate, 
and  the  mixture  heated  to  redness  to  decompose  the  oxalates ;  the  residue 
is  dissolved  in  a  small  quantity  of  nitric  acid,  and  the  solution  added  to 
water  containing  a  little  sulphuric  acid  ;  eerie  sulphate  is  produced,  which 
is  dissolved  in  sulphuric  acid,  and  sodium  hyposulphite  added  to  reduce 
it  to  cerous  sulphate ;  this  is  collected  and  treated  with  oxalic  acid,  when 
cerium  oxalate  precipitates.  The  complication  in  the  method  of  prepa- 
ration of  this  salt  is  due  to  the  presence  of  the  two  rare  metals  didymium 
and  lanthanum,  which  can  be  separated  only  with  difficulty. 


Cerii  Oxalas.   U.S. 

Odor  and 
Taste. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

A  white,  granular  powder,  perma- 
nent in  the  air.     On  heating  the 
salt  to  a  dull  red  heat,  a  yellow- 
ish-red residue  of  eerie  oxide  is 
loft  (a  brown  color  would  indicate 
the  presence  of  didymium  oxide). 

Odorless ; 
tasteless. 

Insoluble. 

Insoluble. 

Soluble  in  diluted  hy- 
drochloric   and   sul- 
phuric acid.  Insolu- 
ble in  ether,  or  in  so- 
lutions of  potassium 
or  sodium  hydrate. 
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Tests  fob  Identity  and  Quantitative  Tests. 


On  boiling  the  salt  with  potassium  or  sodium  hy- 
drate T.S.,  white,  cerous  hydrate  is  left  as  insoluble 
residue.  Supersaturating  a  jjortion  of  the  cold 
filtrate  with  acetic  acid,  and  adding  calcium  chlo- 
ride T.S.,  a  white  precipitate  is  obtained,  soluble 
in  hydrochloric  acid,  but  insoluble  in  acetic  acid. 

If  the  yellow  residue  left  after  heating  be  dissolved 
in  concentrated  sulphuric  acid,  and  a  small  crystal 
of  strychnine  be  added,  a  deep  blue  color  will 
appear,  which  will  rapidly  change  to  purple  and 
then  to  red. 

From  the  solution  in  diluted  hydrochloric  or  sul- 
phuric acid,  potassium  hydrate  T.S.  precipitates 
white,  cerous  hydrate,  which  does  not  redissolve  in 
an  excess  of  the  reagent,  and  gradually  turns  yel- 
low in  contact  with  air.  Ammonium  carbonate 
T.S.  precipitates  white,  cerous  carbonate,  which 
is  somewhat  soluble  in  excess  of  the  reagent. 

If  0.1  Gm.  of  Cerium  Oxalate  be  dissolved  in  1  C.c. 
of  sulphuric  acid,  and  2  C.c.  of  potassium  sul- 
phate T.S.  be  added,  small,  colorless  crystals  of 
cerium  potassium  sulphate  will  be  deposited  after 
some  time. 


Impurities. 


Tests  fob  Impurities. 


Aluminum. 


Zinc. 


Carbon  ate, 
Arsenic, 
etc. 


A  portion  of  the  filtrate 
obtained  by  boiling  the 
salt  with  potassium  or 
sodium  hydrate  should 
not  yield  a  precipitate 
on  the  addition  of  an 
excess  of  ammonium 
chloride  T.S. 

A  portion  of  the  filtrate 
obtained  by  boiling  the 
salt  with  potassium  or 
■{  sodium  hydrate  should 
not  yield  a  precij)itate 
on  the  addition  of  am- 
monium sulphide  T.S. 

On  dissolving  the  salt  in 
hydrochloric  acid,  no 
efiervescence  should 
occur,  and  the  solution 
should  not  be  precipi- 
tated or  rendered  tur- 
bid by  hydrogen  sul- 
phide. 


Uses. — Cerium  oxalate  is  a  valuable  remedy  in  eontrolling  nausea. 
It  is  given  in  doses  of  two  to  ten  grains  (0.12  to  0,6  Gm.). 

Cadmium.     Cd ;  111.5. 

This  metal  is  associated  with  zinc  in  its  ores.  Although  it  enters 
into  no  official  preparations,  it  is  used  to  some  extent  in  medicine,  and 
hence  merits  a  notice  here.  It  is  a  white  metal,  resembling  tin,  but 
somewhat  heavier  and  more  tenacious.  Like  that  metal,  it  crackles 
when  bent.  Its  sp.  gr.  is  8.7.  It  is  little  aiFected  by  the  air,  but  when 
heated  combines  with  an  atom  of  oxygen,  forming  a  reddish-brown  or 
orange-colored  oxide,  CdO.  It  combines  with  chlorine,  iodine,  bro- 
mine, and  sulphur. 

Tests  for  Cadmium  Salts. 

1.  Hydrogen  sulphide  and  ammonium  sulphide  produce  precipitates 
of  a  yellow  color  (sulpliide)  when  added  to  solutions  of  cadmium  salts. 

2.  Sodium  or  potassium  hydrate  produces,  with  cadmium  salts,  white 
precipitates  (hydroxide),  insoluble  in  excess.  Ammonia  water  produces 
similar  precipitates,  soluble  in  excess. 

3.  Sodium  or  potassium  carbonate  produces  white  precipitates  of 
cadmium  carbonate,  insoluble  in  excess. 


Unofficial  Compounds  of  Cadmium. 


Cadmii  Bromidum,  CdBr2. 

Cadmium  Bromide. 
Cadmii  Chloridum.  CdClj. 

Cadmium  Chloride. 
Cadmii  lodidum,  Cdla. 

Cadmium  Iodide. 
Cadmii  Oxidum,  CdO. 

Cadmium  Oxide. 
Cadmii  Sulphidum,  CdS. 

Cadmium  Sulphide. 
Cadmii  Sulphas,  CdSO<.4H20. 

Cadmium  Sulphate. 


By  double  decomposition  between  potassium  bromide  and  cad- 
mium sulphate. 

By  treating  cadmium  or  cadmium  carbonate  with  hydrochloric 
acid. 

By  double  decomposition  between  potassium  iodide  and  cad- 
mium sulphate. 

By  igniting  cadmium  nitrate  or  carbonate. 

By  passing  hydrogen  sulphide  through  a  solution  of  cadmium 

chloride,  nitrate,  or  sulphate. 
By  treating  cadmium  carbonate  or  oxide  with  diluted  sulphuric 

acid. 
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QUESTIONS  ON  CHAPTER  XLIII. 
ZINC,  ALUMINUM,  CERIUM,  AND  CADMIUM. 

Zinc — Give  symbol  and  atomic  weight. 

In  what  form  is  zinc  official? 

How  is  it  made? 

What  is  its  quantivalence  ? 

"What  are  the  tests  for  zinc  salts  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

How  may  the  following  impurities  be  detected? — viz.  :  Arsenic ;  more  than  traces 
of  lead,  iron,  and  copper. 

"What  are  its  uses? 

Zinc  acetate — Give  formula  in  symbols  and  molecular  weight. 

Describe  the  process  (formerly  official)  by  which  it  may  be  prepared. 

Describe  rationale  of  the  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.  :  Lead  or  copper;  iron, 
aluminum,  and  most  of  the  alkaline  earths ;  salts  of  alkalies  or  of  alkaline  earths. 

For  what  is  it  used  ? 

Zinc  bromide — Give  formula  in  symbols  and  molecular  weight. 

How  may  zinc  bromide  be  made  (process  of  Lyons)  ? 

In  what  other  way  may  it  be  made  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubilit}'. 

Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.  :  Lead  or  copper,  iron,  alu- 
minum, and  most  of  the  alkaline  earths ;  salts  of  alkalies  or  of  alkaline  earths. 

"What  is  the  dose  ? 

Precipitated  zinc  carbonate — Give  Latin  name,  formula  in  symbols,  and  molecular 
weight. 

"What  is  the  British  process  for  making  this  salt  ?     Give  rationale  of  the  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.  :  Lead  or  copper ;  iron,  alu< 
minum,  and  most  of  the  alkaline  earths  ;  salts  of  alkalies  or  of  alkaline  earths. 

For  what  is  it  used  ? 

Zinc  chloride — What  is  its  formula  in  symbols?     What  is  its  molecular  weight? 

How  is  it  prepared  ?     Describe  rationale  of  the  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Basic  salt,  lead  or  copper ; 
iron,  aluminum,  and  most  of  the  alkaline  earths ;  salts  of  alkalies  or  of  alkaline 
earths. 

For  what  purposes  is  it  used  ? 

Solution  of  zinc  chloride — What  is  the  Latin  official  name?  Give  formula  in 
symbols  and  molecular  weight. 

How  much  zinc  chloride  does  it  contain? 

How  is  it  prepared  ? 

How  may  it  be  freed  from  iron  which  is  usually  present  in  the  zinc  from  which  it 
is  prepared  ?     Give  description  and  specific  gravity. 

What  is  this  solution  sometimes  called  ? 

For  what  is  it  used  ? 

Zinc  iodide — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.  :  Lead  or  copper  ;  iron,  alu. 
minum,  and  most  of  the  alkaline  earths ;  salts  of  alkalies  or  of  alkaline  earths. 

What  is  the  dose  ? 

Zinc  oxide — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 

What  is  the  process  (formerly  official)  by  which  it  may  be  made  ? 

How  is  it  made  on  the  large  scale  ? 

What  is  the  difference  between  commercial  zinc  oxide  and  the  official  preparation  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 
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How  may  the  following  impurities  be  detected  ? — viz.  :  Carbonate  ;  lead  or  copper ; 
iron,  aluminum,  and  most  of  the  alkaline  earths ;  salts  of  alkalies  or  of  alkaline 
earths. 

For  what  purposes  is  it  used  ? 

How  is  zinc  oxide  ointment  made? 

Zinc  phosphide— Give  formula  in  symbols  and  molecular  weight. 

How  is  it  made  ?     Give  description  and  specitic  gravity. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.  :  Lead  or  copper. 

What  is  the  dose? 

Zinc  sulphate — How  is  it  prepared?     Give  rationale  of  the  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.:  Chloride;  lead  or  copper ; 
iron,  aluminum,  and  most  of  the  alkaline  earths ;  salts  of  alkaline  earths  or  of  alka- 
lies.    What  is  the  dose  ? 

Zinc  valerianate — How  is  this  salt  prepared?     Give  rationale  of  the  process. 

What  is  meant  by  upward  precipitation  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.  :  Salts  of  alkalies  and  alka- 
line earths  ;  butyrate.     What  is  the  dose? 

Alumirmm — Give  symbol  and  atomic  weight. 

Where  is  this  found  ?     Give  description  and  specific  gravity. 

What  is  its  chemical  quantivalence  ? 

What  are  the  salts  known  as  alums? 

What  are  the  tests  for  salts  of  aluminum  ? 

Alum — Give  fonnula  in  symbols  and  molecular  weight. 

What  was  the  official  name  of  this  salt  in  the  U.  S.  P.  1870? 

How  is  it  generally  made  ? 

With  how  many  molecules  of  water  does  it  crystallize  ? 

What  kind  of  alum  is  generally  found  in  the  market? 

What  is  its  chemical  composition  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.  :  Zinc  or  lead ;  iron. 

What  is  the  dose  ? 

Dried  alum — Give  its  Latin  official  name. 

How  much  water  does  alum  contain  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

For  what  is  it  used  ? 

Aluminum  hydrate — Give  formula  in  symbols  and  molecular  weight. 

How  is  it  prepared  ?     Describe  rationale  of  the  process. 

In  what  manner  should  the  solutions  be  mixed,  and  why  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Iron;  sulphate;  zinc  or 
lead  ;  salts  of  alkalies.     What  is  the  dose  ? 

Aluminum  sulphate — Give  formula  in  symbols  and  molecular  weight. 

Give  the  process  (formerly  official)  by  which  it  may  be  made. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz. :  Iron  ;  more  than  5  per  cent, 
of  sulphates  of  alkalies.     What  is  it  used  for? 

Cerium — Give  symbol  and  atomic  weight. 

Where  is  it  found,  and  what  are  its  phy.sical  properties? 

What  oxides  are  known,  and  what  is  their  composition? 

What  is  the  test  for  cerium  compounds? 

What  official  preparation  is  there  of  cerium  ? 

Cerium  oxalate — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 

How  is  this  salt  made  ? 

What  two  rare  metals  are  usually  found  in  combination  with  cerium? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz. :  Aluminum  ;  zinc;  carbon- 
ate; metallic  impurities.     What  is  the  dose? 

Cadmium — Give  .symbol,  atomic  weight,  description,  and  specific  gravity. 

Describe  odor,  taste,  and  chemical  reaction. 

What  combinations  does  it  form  ? 

What  are  the  tests  for  cadmium  salts  ? 
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Mn;  54.8.     Fe ;  55.88.     Cr. ;  52.0. 

These  three  metals  form  a  group  exhibiting  some  chemical  and 
physical  analogies.     They  unite  with  oxygen,  producing  basic  oxides. 

Manganese.     Mn ;  54. 

Manganese  is  found,  as  a  mineral,  quite  extensively  in  the  state  of 
black  oxide,  as  pyrolusite,  braunite,  and  hausmannite.  The  carbonate 
also  is  sometimes  found.  The  metal  is  very  hard  and  brittle ;  when 
powdered,  decomposing  water  readily.  With  oxygen  it  forms  five — 
possibly  seven — compounds.  The  monoxide,  MnO,  is  of  a  light  green 
color,  and  is  the  oxide  present  in  or  corresponding  to  manganous  salts. 
The  sesquioxide,  Mn203,  is  black  or  dark  brown,  when  in  the  hydrated 
state  ;  the  magnetic  oxide,  MngO^,  is  red  ;  the  dioxide,  MnOg,  is  black ; 
and  the  permanganic  oxide,  MngO^,  is,  when  in  the  free  state,  a  very 
unstable  dark  reddish-brown  liquid.  The  monoxide  is  a  stable  base, 
the  sesquioxide  feebly  basic,  and  the  dioxide  when  acted  upon  by  acids 
yields  manganous  salts,  while  oxygen  is  evolved.  The  highest  oxide 
is  acid-forming,  yielding  permanganic  acid,  HMnO^,  the  salts  of  which 
are  known  as  permanganates.  (See  Potassii  Permanganas,  p.  508.) 
There  exists  also  an  acid,  HgMnO^  (manganic),  of  which  the  salts  formed 
are  called  manganates.    The  corresponding  oxide,  however,  is  not  known. 

Tests  for  Salts  of  Manganese. 

1.  Ammonium  sulphide,  added  to  a  solution  of  a  manganese  salt, 
produces  a  flesh-colored  precipitate  of  manganese  sulphide. 

2.  Potassium  or  sodium  carbonate  in  solution  produces  white  pre- 
cipitates, which  are  insoluble  in  excess  of  solution  of  ammonium  car- 
bonate. 

3.  With  the  blow-pipe,  manganese  gives  with  borax  a  bead  having 
an  amethystine  color  in  the  oxidizing  flame,  and  a  colorless  bead  in  the 
deoxidizing  flame. 

4.  If  manganese  be  heated  with  sodium  carbonate,  green  sodium 
manganate  is  produced.  If  this  be  added  to  water,  it  communicates  a 
purplish-red  color. 

Official  Preparations  of  Manganese. 

Official  Name.  Preparation. 

Mangani  Dioxidum  ....  Manganese  dioxide,  containing  at  least  66  per  cent,  of 

pure  oxide. 

Mangani  Sulphas Made  by  treating  manganese  dioxide  with  sulphuric  acid. 

Potassii  Permanganas  .    .    .  By  heating  manganese  dioxide,  potassium  hydrate,  and 

potassium  chlorate  together. 
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Unofficial  Preparations  of  Manganese. 


Mangani  Arsenas,  MnllAsOt. 

Manganese  Arsenate. 
Mangani  Benzoas. 

Manganese  Benzoate. 
Mangani  Carbonas,  MnCOs. 

Manganese  Carbonate. 

Mangani  Chloridum,  MnCl2. 

Manganese  Chloride. 
Mangani  Citras. 

Manganese  Citrate. 
Mangani  Oxalas,  2MnC204.5H20. 

Manganese  Oxalate. 
Mangani  Tartras. 

Manganese  Tartrate. 


By  saturating  a  solution  of  arsenic  acid  with  freshly  precipi- 
tated manganese  carbonate. 

By  adding  to  a  solution  of  benzoic  acid  manganese  car- 
bonate as  long  as  combination  is  effected. 

By  adding  to  a  solution  of  manganese  sulphate  a  .solution 
of  potassium  carbonate,  and  collecting  and  drying  the 
precipitate. 

By  treating  manganese  dioxide  with  hydrochloric  acid,  puri- 
fying from  iron  salts,  evaporating,  and  crj'stallizing. 

By  digesting  manganese  carbonate  with  citric  acid,  and 
collecting  the  precipitate. 

By  adding  to  a  solution  of  manganese  sulphate  a  solution 
of  oxalic  acid,  and  collecting  the  precipitate. 

By  adding  a  solution  of  neutral  potassium  tartrate  to  a  solu- 
tion of  manganous  chloride,  and,  after  the  acid  tartrate  of 
potassium  has  deposited,  collecting  the  colorless  crystals. 


MANGANI    DIOXIDUM.   U.  S.     Manganese  Dioxide. 

[Mangani  Oxidum  Nigrum,  Pharm.  1880.     Black  Oxide  of  Manganese.] 

Native,  crude  Manganese  Dioxide,  containing  at  least  66  per  cent,  of  the  pure 
Dioxide  [MnO^;  86.72J. 

Black  oxide  of  manganese  is  frequently  found  in  commerce  of  poor 
and  variable  quality  :  some  pyrolusite  from  Nova  Scotia  was  examined 
by  the  author  a  few  years  ago,  however,  which  assayed  96  per  cent,  of 
pure  oxide.  Jt  is  the  safest  rule  to  buy  it  only  upon  assay,  and,  when 
a  good  sample  can  be  found,  to  secure  a  large  quantity  of  it. 


Mangani  Dioxidum,   U.S. 

Odor,  Taste,  and 

Solubility. 

Reaction. 

Water. 

Alcohol. 

A  heavy,  grayish-black,  more  or  less  gritty  powder, 
permanent  in  the  air.     It  is  not  affected  by  cold, 
concentrated   sulphuric  acid,  but  when  heated 
with  the  latter  it  is  converted  into  manganous 
sulphate,  with  the  evolution  of  oxygen. 

Odorless ;     taste- 
less. 

Insoluble. 

Insoluble. 

Tests  fob  Identity. 

Impurities.            Tests  foe  Impurities. 

When   heated  with   hydrochloric  acid,  it  is  con- 
verted into  manganous  chloride,  with  the  de- 
velopment of  chlorine.     At  a  red  heat  the  Di- 
oxide gives  off  oxygen   gas,   and   is  converted 
into  reddish-brown  tnanganoso-manganic  oxide 
(Mn304).     On  intimately  mixing  1   part  of  the 
Dioxide  with  1   j)art  of  potassium  hydrate  and 
1    part  of  potassium   chlorate,  introducing  the 
mass   into  a  crucible,   moistening  with   water, 
drying,  and  igniting,  a  dark  fused  mass  is  ob- 
tained, which  yields,  with  water,  a  green  solu- 
tion, changing  to  purplish-red  on  being  boiled, 
or  on  the  addition  of  diluted  sulphuric  acid. 

If  1  Gm.  of  the  finely  powdered  Dioxide,  contained 
in  a  small,  long-necked  flask,  be  mixed  with  5 
C.c.  of  water,  then  4.22  Gm.  of  ferrous  sul])hate, 
in    clear   crystals,   added,   and   subsequently    5 
C.c.  of  hydrochloric  acid,  the  mixture  digested 
for  about  fifteen  minutes  at  a  gentle  heat,  and 
finally    heated    to    boiling,   the   cooled    filtrate, 
when  immediately  tested  with  freshly  prepared 
potassium  ferricyanide  T.S.,  should  not  acquire 
a  blue  color  (presence  of  at  least  66  per  cent,  of 
pure  Manganese  Diojcide). 

Organic   Im- 
purities. 

Metallic  Sul- 
phides. 

Antimony 
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If 
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Uses. — Manganese  dioxide  is  occasionally  used  internally,  in  doses 
of  three  to  twenty  grains  (0.19  to  1.3  Gm.).  Its  principal  use  is  to 
form  the  salts  of  manganese. 


MANGANI    SULPHAS.   U.S.     Manganese  Sulphate. 
MnSO^  +  4H20;  222.46. 

Preparation. — This  salt  is  best  made  by  Prof.  Diehl's  process,  by 
heating  manganese  dioxide  and  charcoal  together  to  redness,  treating 
the  residue  with  sulphuric  acid,  and  again  heating  to  redness ;  the 
residue  is  dissolved  in  water,  the  solution  filtered  and  crystallized. 
(See  U.S.  Dispensatory,  17th  ed.,  p.  849.) 


Mangani  Sulphas.  U.  S. 


Colorless,  or  pale  rose  colored,  transparent,  tetrag- 
onal prisms,  crystallized  at  a  temperature  be- 
tween 20°  and  30°  C.  (68°-86°  F.),  and  contain- 
ing 4  molecules,  or  82.29  per  cent.,  of  water  of 
crystallization.     Slightly  efflorescent  in  dry  air. 


Odor,  Taste,  and 
Beaction. 


Odorless ;  slightly 
bitter  and  as- 
tringent taste : 
neutral  or  faint- 
ly acid  reaction. 


Solubility. 


Water. 


At  1.5°  C. 
(69°  F.), 
0.8  part. 

Boiling, 
1  part. 


Alcohol. 


Insoluble. 


Tests  for  Identity. 


Tests  foe  Impurities. 


The  aqueous  solution  yields,  with 
ammonium  sulphide  T.S.,  a  flesh- 
colored  precipitate  soluble  in  di- 
lute acids  ;  with  potassium  ferro- 
cyanide  T.S.,  a  reddish-white 
precipitate;  and  with  potassium 
ferricyanide  T.S.,  a  brown  pre- 
cipitate. With  barium  chloride 
T.S.  it  yields  a  "white  precipitate 
insoluble  in  hydrochloric  acid. 

If  a  fragment  of  the  salt  be  mixed 
with  a  little  sodium  hydrate  T.S., 
and  the  mixture  then  dried  and 
fused,  it  will  yield  a  dark  green 
mass,  dissolving  in  water  with  a 
green  color. 

If  1  Gm.  of  the  salt  be  gently  ig- 
nited, in  a  porcelain  crucible,  it 
should  lose  not  more  than  0.323 
Gm.  of  its  weight  (distinction 
from  Manganese  Sulphate  con- 
taining a  larger  amount  of  loater 
of  crystallization) . 


Iron. 


Copper  or  Ar- 
senic. 

Salts  of  the  Al- 
kalies or  of 
Magnesium. 


Zinc. 


A  5-per-cent.  aqueous  solution  of  the 
salt,  after  being  heated  with  a  few 
drops  of  hydrochloric  acid  and  a 
little  chlorine  water,  should  not  be 
colored  red  by  potassium  sulpho- 
cyanate  T.S., 

And  should  not  be  affected  by  hydro- 
gen sulphide  T.S. 

If  the  manganese  be  completely  pre- 
cipitated from  an  aqueous  solution 
of  the  salt  by  ammonium  carbonate 
T.S.,  the  filtrate,  on  evaporation 
and  gentle  ignition,  should  leave 
no  residue. 

A  solution  of  1  Gm.,  each,  of  the  salt, 
and  of  sodium  acetate,  in  10  C.c.  of 
water,  to  which  a  few  drops  of 
acetic  acid  are  added,  should  not  be 
affected  by  hydrogen  sulphide  T.S. 


Uses. — Manganese  sulphate  is  used  as  a  tonic,  in  doses  of  five  to 
twenty  grains  (0.3  to  1.3  Gm.). 

POTASSII    PERMANGANAS.   U.S.     Potassium  Permanganate. 

This  is  the  most  important  official  compound  of  manganese.  It  is 
considered  under  the  potassium  compounds  (page  545). 

Iron.  Fe;  55.88. 

Iron,  the  most  useful  and  abundant  of  the  metals,  is  widely  diffused 
in  nature :  it  is  found  not  only  in  the  mineral  kingdom,  but  in  animal 
and  vegetable  products  as  well. 
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Iron  is  a  hard,  malleable,  ductile,  and  tenacious  metal,  of  a  grayish- 
white  color  and  fibrous  texture,  a  slightly  styptic  taste,  and  a  sensible 
odor  when  rubbed.  Its  sp.  gr.  is  7.8.  It  is  combustible,  and,  when 
heated  to  whiteness,  burns  in  atmospheric  air,  and  with  brilliant  scintil- 
lations in  oxygen.  At  a  red  heat  its  surface  is  converted  into  black 
oxide,  and  at  common  temperatures,  by  the  combined  agency  of  air  and 
moisture,  it  becomes  covered  with  a  reddish  matter,  called  rust,  which  is 
hydrated  ferric  oxide.  It  combines  with  all  the  non-metallic  elements 
except  hydrogen  and  nitrogen,  and  with  most  of  the  metals.  It  forms 
three  compounds  with  oxygen, — ferrous  and  ferric  oxide,  which,  by  their 
union,  form  the  native  magnetic  oxide,  and  a  teroxide  possessing  acid 
properties,  called  ferric  acid. 

Tests  for  Iron  Salts. 

1.  Votassiura  ferrocyanide  produces  a  nearly  white  precipitate  with  a 
ferrous  salt,  which  rapidly  turns  blue  on  exposure  to  the  air ;  with  a 
ferric  salt  it  strikes  a  deep  blue  color  (Prussian  blue)  at  once. 

2.  YotsLSSium  ferricyanide  produces  a  deep  blue  color  (Turnbull's  blue) 
at  once  with  a  ferrous  salt,  and  a  greenish  or  olive  color  with  a  ferric  salt. 

3.  Tannin  does  not  change  the  color  of  a  solution  of  ferrous  salt, 
provided  it  has  not  been  oxidized ;  with  a  ferric  salt  a  dark  greenish- 
black  precipitate  (ink)  is  produced. 

4.  Ammonium  sulphide  produces  a  black  precipitate  (sulphide)  with 
either  a  ferrous  or  a  ferric  salt. 

5.  Ammonia  water  precipitates  from  ferrous  salts,  ferrous  hydrate,  a 
white  precipitate  turning  green,  then  black,  and  finally  a  brown  color ; 
the  same  reagent  precipitates  brown  ferric  hydrate  from  ferric  salts. 

Official  Preparations  of  Iron. 
Official  Name.  Preparation. 

Ferrum Metallic  iron  in   the  form  of   fine,   bright,   and  non- 

elastio  wire. 

Ferrum  Keductum Made  by  passing  hydrogen  over  iron  subcarbonate. 

Ferri  Carbonas  Saceharatus  .  Double  decomposition  between   ferrous   sulphate   and 

sodium  bicarbonate  ;  the  precipitate  is  preserved  with 


Massa  Ferri  Carbonatis  . 
Mistura  Ferri  Composita. 
Pilulae  Ferri  Carbonatis  . 


Ferri  Chloridum 


Liquor  Ferri  Chloridi . 
Tinctura  Ferri  Chloridi 


Ferri  Citras 

Ferri  et  Ammonii  Citras 

Liquor  Ferri  Citratis  .    . 
Vinum  Ferri  Citratis  .    . 


.  Double  decomposition  between  ferrous  sulphate  and 
sodium  carbonate ;  the  precipitate  is  preserved  with 
honey. 

.  6  Gm.  ferrous  sulphate  ;  18  Gm.  myrrh  ;  18  Gm.  sugar ; 
8  Gm.  potassium  carbonate  ;  GO  C.c.  spirit  of  laven- 
der; rose  water  sufficient  to  make  1000  C.c. 

.  16  Gm.  ferrous  sulphate  ;  8  Gm.  potassium  carbonate  ; 
4  Gm.  sugar ;  1  Gm.  powd.  tragacaiith  ;  1  Gm.  powd. 
althaea;  glycerin,  water,  to  make  100  pills. 

.  By  acting  on  iron  with  hydrochloric  acid  and  crystal- 
lizing the  solution. 

.  By  oxidizing  solution  of  ferrous  chloride  with  nitric  acid. 

.  250  C.c.  of  solution  of  ferric  chloride  with  sufficient 
alcohol  to  make  1000  C.c. 

.  By  evaporating  and  scaling  solution  of  ferric  citrate. 

.  By  adding  ammonia  water  to  solution  of  ferric  citrate, 
evaporating,  and  scaling. 

.  By  dissolving  ferric  hydrate  in  citric  acid. 

.  40  Gm.  iron  and  ammonium  citrate;  150  C.c.  tincture 
of  sweet  orange  peel ;  100  C.c.  syrup  ;  sufficient  white 
wine  to  make  1000  C.c. 
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Official  Preparations  of  Iron. — Continued. 

Official  Name.  Preparation. 

Ferri  et  Quininse  Citras  ...  By  dissolving  quinine  (alkaloid)  in  solution  of  ferric 

citrate,  evaporating,  and  scaling. 

Ferri  et  Quininas  Citras  Solu- 

bilis By  adding   ammonia  water  to   solution   of  iron  and 

quinine  citrate,  evaporating,  and  scaling. 

Vinum  Ferri  Amarum  .  .  .  50  Gm.  soluble  iron  and  quinine  citrate  ;  150  C.c.  tinc- 
ture of  sweet  orange  peel ;  300  C.c.  Syrup  ;  sufficient 
white  wine  to  make  1000  C.c. 

Ferrri  et  Strychninae  Citras   ,  By  adding  to  a  solution  of  iron  and  ammonium  citrate 

citric  acid  and  strychnine,  and  scaling. 

Syrupus   Ferri,    Quininae   et 

Strychninae  Phosphatum    .  By  dissolving  in  an  acid  solution  of  ferric  phosphate 
quinine,  strychnine,  and  sugar. 

Ferri  et  Ammonii  Sulphas     .  By  dissolving  ammonium  sulphate  in  solution  of  ferric 

tersulphate,  evaporating,  and  crystallizing. 

Ferri  et  Ammonii  Tartras  .  .  By  dissolving  ferric  hydrate  in  solution  of  acid  ammo- 
nium tartrate,  and  scaling. 

Ferri  et  Potassii  Tartras  .   .    .  By  adding  to  ferric  hydrate  acid  potassium  tartrate  and 

a  trace  of  ammonia  water,  and  scaling. 

Ferri  Hypophosphis    ....  Double  decomposition  between  calcium  hypophosphite 

and  ferrous  sulphate. 

Ferri  lodidum  Saccharatum  .  By  adding  solution  of  ferrous  iodide  to  sugar  of  milk. 

Syrupus  Ferri  lodidi  ....  By  adding  solution  of  ferrous  iodide  to  sugar. 

Pilulae  Ferri  lodidi 4  Gm.  reduced  iron,  5  Gm.  iodine,  4  Gm.  glycyrrhiza, 

4  Gm.  sugar,  1  Gm.  ext.  gl^'cyrrhiza,  1  Gm.  acacia, 
water  q.  s.,  in  each  pill. 

Ferri  Lactas By  acting  on  iron  with  lactic  acid  and  crystallizing  the 

solution. 

Ferri  Oxidum  Hydratum  .  .  By  adding  ammonia  water  to  solution  of  ferric  tersul- 
phate, and  collecting  and  washing  the  precipitate. 

Ferri     Oxidum     Hydratum 

cum  Magnesia By  mixing  solution  of  ferric  tersulphate  with  magnesia 

mixture. 

Trochisci  Ferri Each  lozenge  contains  5  gr.  of  dried  ferric  hydrate. 

Emplastrura  Ferri 90  Gra.  ferric  hydrate ;  50  Gm.  olive  oil ;  140  Gm.  Bur- 
gundy pitch  ;   720  Gm.  lead  plaster. 

Ferri  Phosphas  Solubilis  .  .  By  mixing  solutions  of  ferric  citrate  and  sodium  phos- 
phate, evaporating,  and  scaling. 

Ferri  Pyrophosphas  Solubilis  .  By  mixing  solutions  of  ferric  citrate  and  sodium  pyro- 
phosphate, evaporating,  and  scaling. 

Ferri  Sulphas By  treating  iron  with  diluted  sulphuric  acid,  evapo- 
rating, and  crystallizing. 

Ferri  Sulphas  Exsiccatus.  .    .  By  exsiccating  ferrous  sulphate  at  a  temperature  not 
■     above  149°  C.  (300°  F.). 

Pilulae  Aloes  et  Ferri  ....  7  Gm.   purified  aloes,  7  Gm.  dried  ferrous  sulphate,  7 

Gm.  aromatic  powder,  confection  of  rose  q.  s.,  to 
make  100  pills. 

Ferri  Sulphas  Granulatus  .    .  By  precipitating  an  aqueous  solution  of  ferrous  sulphate 

with  alcohol. 

Ferri  Valerianas By  double  decomposition  between  ferric  sulphate  and 

sodium  valerianate. 

Liquor  Ferri  Acetatis  ....  By  dissolving  ferric  hydrate  in  glacial  acetic  acid. 

Liquor     Ferri    et   Ammonii 

Acetatis 20  C.c.  tincture  ferric  chloride ;  30  C.c.  diluted  acetic 

acid;  200  C.c.  solution  ammonium  acetate;  100  C.c. 
aromatic  elixir;  100  C.c.  glycerin;  sufficient  water 
to  make  1000  C.c. 

Liquor  Ferri  Nitratis  ....  By  dissolving  ferric  hydrate  in  diluted  nitric  acid. 

Liquor  Ferri  Subsulphatis  .    .  By  heating  ferrous  sulphate  in  a  mixture  of  sulphuric 

and  nitric  acids. 

Liquor  Ferri  Tersulphatis  .    .  By  heating  ferrous  sulphate  in  a  mixture  of  nitric  acid 

with  excess  of  sulphuric  acid. 
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Unofficial  Salts  of  Iron. 


Ferri  Acetas,  Fe2(C2HsOj)8. 

Ferric  Acetate. 
Ferri     Arsenas,     3Fe(FeO)As04.- 
I6H2O. 

Ferric  Arsenate. 

Ferri  Benzoas,  Fe26C7H502.6H!iO. 
Ferric  Benzoate. 

Ferri  Bromidum,  FeBr2. 
Ferrous  Bromide. 

Ferri  et  Sodii  Pyrophosphas. 

Iron  and  Sodium  Pyrophosphate. 


Ferri  Ferrocyanidum,  Fe4(FeCN6)3. 
Iron  Ferrocyanide. 


Ferri  Nitras,  Fe2(N03)6. 

Ferric  Nitrate. 
Ferri  Oxalas. 

Ferrous  Oxalate. 
Ferri  Oxidum  Magneticum,  FeaOi. 

Magnetic  Iron  Oxide. 


Ferri  Oxidum  Rubrum. 

Red  Oxide  of  Iron. 
Ferri    Phosphas    Albus,    Fe22P04.- 
4H2O. 

Ferric  Phosphate. 


Ferri  Salicylas. 
Ferric  Salicylate. 


Ferri  Subcarbonas. 
Ferric  Oxyhydrate. 

Ferri  Sulphidum,  FeS. 
Ferrous  Sulphide. 


By  dissolving  ferric  hydrate  in  acetic  acid,  evaporating, 
then  crystiillizing. 

By  dissolving  1  oz.  sodium  arsenate  and  J  oz.  sodium 
acetate  in  8  oz.  water,  then  dissolving  2  oz.  ferrous 
sulphate  in  10  fl.  oz.  water,  mixing  both  solutions, 
collecting  the  precipitate,  washing,  and  drying. 

By  adding  to  a  solution  of  normal  ferric  sulphate  a  con- 
centrated solution  of  sodium  benzoate,  collecting  the 
precipitate,  washing,  and  drying. 

By  adding  2  p.  bromine  to  1  p.  iron  filings  and  10  p. 
water,  digesting  until  the  liquid  assumes  a  greenish 
color,  then  filtering  and  evaporating  to  dryness. 

By  adding  to  a  solution  of  50  p.  sodium  pyrophosphate 
in  100  p.  water  suflBcient  ferric  chloride  in  aqueous 
solution  so  that  a  permanent  precipitate  is  not  pro- 
duced, then  adding  250  p.  alcohol  and  collecting  the 
precipitate. 

By  dissolving  4i  oz.  potassium  ferrocyanide  in  1  pint 
water,  adding  the  solution  to  8  fl.  oz.  solution  of  normal 
ferric  sulphate  diluted  previously  with  8  fl.  oz.  water, 
stirring  continually,  collecting  the  precipitate,  wash- 
ing, and  drying. 

By  concentrating  a  solution  of  ferric  nitrate,  filtering, 
and  allowing  to  crys^tallize. 

By  mixing  solutions  of  ferrous  sulphate  and  oxalic  acid 
and  collecting  the  precipitate. 

By  dissolving  2  oz.  ferrous  sulphate  in  2  pints  water  and 
adding  6^  fl.  oz.  solution  of  normal  ferric  sulphate, 
then  mixing  this  with  4  pints  solution  of  soda,  stirring 
well,  boiling,  letting  it  stand  for  2  hours,  occasion- 
ally stirring,  collecting  the  precipitate,  washing,  and 
drying  carefully. 

By  igniting  ferrous  sulphate  in  contact  with  air. 

By  mixing  4  fl.  oz.  solution  of  normal  ferric  sulphate 
with  a  solution  of  1  oz.  sodium  acetate,  then  adding 
solution  of  sodium  phosphate,  collecting  the  precipi- 
tate, washing,  and  drying. 

By  mixing  a  solution  containing  24  grains  of  ferrous 
sulphate  and  20  grains  of  sodium  acetate  in  half  a 
fluidounce  of  water  with  a  solution  made  by  dissolving 
30  grains  of  sodium  salicylate  in  half  a  fluidounce  of 
water.     Dose,  a  teaspoonful. 

By  mixing  solutions  of  8  oz.  ferrous  sulphate  and  9  oz. 
sodium  carbonate,  collecting  the  precipitate,  washing, 
and  drying  without  heat. 

By  mixing  3  p.  iron  filings  with  2  p.  sublimed  sulphur, 
then  placing  in  small  portions  the  above  mixture  into 
a  crucible  heated  to  redness,  and  keeping  covered 
after  each  addition. 


FERRUM.   U  S.     Iron. 
Fe;  55.88. 
Metallic  Iron,  in  the  form  of  fine,  bright,  non-elastic  wire. 

Iron,  when  employed  in  pharmaceutical  operations,  should  be  of  the 
purest  kind  :  hence  the  Pharmacopoeias  generally  direct  it,  when  wanted 
in  small  masses,  to  be  in  the  form  of  iron  icire,  which  is  necessarily 
made  from  the  purest,  because  the  softest  and  most  ductile,  iron,  and  is 
readily  cut  into  pieces.    Such  wire  is  very  flexible  and  without  elasticity. 

The  wire  clippings  and  the  ends  of  card-teeth  obtained  from  the 
manufacturers  of  cotton-cards  are  frequently  used  in  Philadelphia  for 
making  iron  preparations.  They  are  very  convenient ;  and  it  may  be 
incidentiilly  mentioned  that  they  are  sometimes  used  as  a  substitute  for 
sand,  in  sand-baths. 
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FERRUM    REDUCTUM.   U.  S.     Reduced  Iron. 

Preparation. — Reduced  iron  may  be  made  by  a  process  originally 
proposed  by  Prof.  Procter,  and  afterwards  made  official  in  1870  : 

Take  of  Subcarbonate  of  Iron  30  oz.  troy.  Wash  the  Subcarbonate 
thoroughly  with  water  until  no  traces  of  sulphate  of  sodium  are  indi- 
cated by  the  appropriate  tests,  and  calcine  it  in  a  shallow  vessel  until 
free  from  moisture.  Then  spread  it  upon  a  tray,  made  by  bending  an 
oblong  piece  of  sheet-iron  in  the  form  of  an  incomplete  cylinder,  and 
introduce  this  into  a  wrought-iron  reduction-tube,  about  four  inches 
in  diameter.  Place  the  reduction-tube  in  a  charcoal  furnace,  and,  by 
means  of  a  self-regulating  generator  of  hydrogen,  pass  through  it  a 
stream  of  that  gas,  previously  purified  by  bubbling  successively  through 
solution  of  subacetate  of  lead,  diluted  with  three  times  its  volume  of 
water,  and  through  milk  of  lime,  severally  contained  in  four-pint  bot- 
tles about  one-third  filled.  Connect  with  the  further  extremity  of  the 
reduction-tube  a  lead  tube  bent  so  as  to  dip  into  water.  Make  all  the 
junctions  air-tight  by  appropriate  lutes ;  and,  when  the  hydrogen  has 
passed  long  enough  to  fill  the  whole  of  the  apparatus  to  the  exclusion 
of  atmospheric  air,  light  the  fire,  and  bring  that  part  of  the  reduction- 
tube,  occupied  by  the  Subcarbonate,  to  a  dull-red  heat,  which  must  be 
kept  up  so  long  as  the  bubbles  of  hydrogen,  breaking  from  the  water 
covering  the  orifice  of  the  lead  tube,  are  accompanied  by  visible  aque- 
ous vapor.  When  the  reduction  is  completed,  remove  the  fire,  and 
allow  the  whole  to  cool  to  the  ordinary  temperature,  keeping  up,  during 
the  refrigeration,  a  moderate  current  of  hydrogen  through  the  appara- 
tus. Withdraw  the  product  from  the  reduction-tube,  and,  should  any 
portion  of  it  be  black  instead  of  iron-gray,  separate  such  portion  for 
use  in  a  subsequent  operation.  Lastly,  having  powdered  the  Reduced 
Iron,  keep  it  in  a  well-stopped  bottle.  When  thirty  troyounces  of 
Subcarbonate  of  Iron  are  operated  on,  the  process  occupies  from  five 
to  eight  hours. 

The  subcarbonate  directed  in  the  above  formula  is,  more  correctly,  a 
ferric  oxyhydrate,  and  the  hydrogen  combines  with  the  oxygen  to  form 
water,  metallic  iron,  in  fine  powder,  being  left. 


FeA 

+     6H     = 

=   2Fe   + 

SH^O. 

Ferric 

Hjdrogeu. 

Iron. 

Water. 

Oxide. 

Ferrum  Reductum.  U.  S. 


Test  for  Impurities. 


A  very  fine,  grayish-black,  lustreless  powder, 
permanent  in  dry  air,  without  odor  or 
taste,  and  insoluble  in  water  or  alcohol. 
When  ignited  in  contact  with  air  it  glows, 
and  is  converted  into  black  ferroso-ferric 
oxide.  When  treated  with  diluted  sul- 
phuric acid,  it  causes  the  evolution  of 
nearly  odorless  hydrogen  gas,  which 
should  not  affect  paper  moistened  with 
lead  aceta.te  T.S.  (absence  of  sulphide), 
and,  on  being  warmed,  it  is  nearly  dis- 
solved without  leaving  more  than  1 
per  cent,  of  residue.     Neutral  reaction. 


If  0.5' Gm.  of  Reduced  Iron  be  added  to  5  C.c. 
of  arsenic-free  hydrochloric  acid,  and  the  mix- 
ture be  poured  upon  a  filter  while  still  efi'er- 
vescing,  1  C.c.  of  the  clear  filtrate  should, 
after  the  addition  of  2  C.c.  of  stannous  chlo- 
ride T.S.  (see  List  of  Reagents,  Bettendorfi"'s 
Test  for  Arsenic),  together  with  a  small  piece 
of  pure  tin-foil,  and  gently  heating,  show  no 
brown  coloration  within  half  an  hour  (limit 
of  arsenic). 
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Estimation  of  the  Metallic  Iron. — Introduce  O.Sfi  (0.559)  Gm.  of  Reduced  Iron 
into  a  glass-stoppered  bottle,  add  50  C.c.  of  mercuric  chloride  T.S  ,  and  heat  the 
bottle,  well  stopfiered,  during  one  hour  on  a  water-bath,  frequently  agitating.  Then 
allow  it  to  cool,  dilute  the  contents  with  water  to  the  volume  of  100  Co.,  and  filter. 
To  10  C.c.  of  the  filtrate,  contained  in  a  glass-stoppered  bottle  (having  a  capacity  of 
about  100  C.c),  add  10  C.c.  of  diluted  sulphuric  acid,  and  subsequently  decinormal 
potassium  permanganate  V.S.,  until  a  permanent  red  color  is  produced.  The  number 
of  C  c.  of  the  volumetric  solution  required,  when  multiplied  by  ten,  will  indicate  the 
percentage  of  metallic  iron. 

To  confirm  the  assay,  decolorize  the  liquid  by  a  few  drops  of  alcohol,  then  add  1 
Gm.  of  potassium  iodide,  and  digest  for  half  an  hour  at  a  temperature  of  40°  C.  (104° 
F.).  The  cooled  solution,  mixed  with  a  few  drops  of  starch  T.S.,  should  require  not 
less  than  8  C.c.  of  decinormal  sodium  hyposulphite  V.S.  to  discharge  the  blue  or 
greenish  color  (each  C.c.  of  the  volumetric  solution  indicating  10  per  cent,  of  metallic 
iron). 

Uses. — Powder  of  iron,  or  reduced  iron,  is  one  of  the  best  of  the 
chalybeate  tonics.  It  is  generally  given  in  pill  form,  in  doses  of  three 
to  six  grains  (0.19  to  0.38  Gm.).  An  elegant  form  of  administering  it 
is  combined  with  chocolate  in  the  form  of  lozenges. 

FERRI   CARBONAS   SACCHARATUS.   U.S.     Saccharated  Ferrous 

Carbonate. 

Metric.  Old  form. 

Ferrous  Sulphate 50  Gm.  5  oz.  av. 

Sodium  Bicarbonate 35  Gm.  3^  oz.  av. 

Sugar,  in  fine  powder, 

Distilled  Water,  each,  a  sufficient  quantity, 

To  make 100  Gm.  10  oz.  av. 

Dissolve  the  Ferrous  Sulphate  in  200  C.c.  [old  form  20  fl.  oz.] 
of  hot  Distilled  Water,  and  the  Sodium  Bicarbonate  in  500  C.c.  [old 
form  50  fl.  oz.]  of  Distilled  Water  at  a  temperature  not  exceeding  50° 
C.  (122°  F.),  and  filter  the  solutions  separately.  To  the  solution  of 
Sodium  Bicarbonate  contained  in  a  flask  having  a  capacity  of  about 
1000  C.c.  [old  form  6  pints]  add,  gradually,  the  solution  of  Ferrous 
Sulphate,  and  mix  thoroughly  by  rotating  the  flask.  Fill  up  the  flask 
with  boiling  Distilled  Water,  cork  it  loosely,  and  set  the  mixture  aside. 
When  the  precipitate  has  subsided,  draw  off  the  clear,  supernatant 
liquid  by  means  of  a  siphon,  and  then  fill  the  flask  again  with  hot 
Distilled  Water,  and  shake  it.  Again  draw  off  the  clear  liquid,  and 
repeat  the  washing  with  hot  Distilled  Water  in  the  same  manner  until 
the  decanted  liquid  gives  not  more  than  a  slight  cloudiness  with  barium 
chloride  test-solution.  Finally  drain  the  precipitate  thoroughly  on  a 
muslin  strainer,  transfer  it  to  a  porcelain  capsule  containing  80  Gm. 
[old  form  8  oz.  av.]  of  Sugar,  and  mix  intimately.  Evaporate  the 
mixture  to  dryness,  by  means  of  a  water-bath,  reduce  it  to  powder,  and 
mix  intimately  with  it,  if  necessary,  enough  well-dried  Sugar  to  make 
the  final  product  weigh  100  Gm.  [old  form  10  oz.  av.]. 

Keep  the  product  in  small,  well-stoppered  bottles. 

In  this  preparation  ferrous  carbonate  is  formed,  sodium  sulphate  re- 
maining in  solution.  Sodium  bicarbonate  is  preferred  because  the  evo- 
lution of  carbonic  acid  during  the  decomposition  measurably  prevents 
oxidation  :  it  would  have  been  an  improvement  to  use  syrup  in  the 
solutions  to  protect  them  still  further. 
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The  object  of  boiling  the  water  that  is  used  in  washing  is  to  expel 
the  air,  so  that  the  ferrous  carbonate  may  escape  its  oxidizing  action ; 
the  evaporation  of  the  mixture  should  be  conducted  as  rapidly  as  possi- 
ble, for  the  same  reason. 

FeSO,  +  2NaHC03  =  Na^SO,  +  FeCOj  +  H^O  +  CO2. 

Ferrous  Sodium  Sodium  Ferrous  Water.  Carbon 

Sulphate.  Bicarbonate.  Sulphate.  Carbonate.  Dioxide. 


Ferri  Carbonas  Saccharatus.  U.S. 

Ddok,  Taste,  and 

Solubility. 

Reaction. 

Water. 

Other  Solvents. 

A  greenish-brown   powder,    gradually 
oxidized   by   contact   with  air,  but 
completely  soluble,  with  copious  evo- 
lution of  carbonic  a«id  gas,  in  diluted 
hydrochloric  acid,  forming  a  clear, 
yellow  liquid. 

Odorless ;  at  first  a 
sweetish,  after- 
wards a  slight- 
ly   ferruginous 
taste;     neutral 
reaction. 

Partially 
soluble. 

Completely       soluble, 
with  copious  evolu- 
tion of  carbonic  acid 
gas,       in       diluted 
hydrochloric     acid, 
forming  a  clear,  yel- 
low liquid. 

Quantitative  Test. 

Impurities.                       Test  fob  Impurities. 

If  1.16  (1.1573)  Gra.  of  Saccharated  Fer- 
rous Carbonate  be  dissolved  in  10  C.c. 
of  diluted  sulphuric  acid,  and  the  solu- 
tion diluted  with  water  to  about  100 
C.c,  it  should  require  about  15  C.c.  of 
decinormal   potassium   permanganate 
V.S.  to  impart  a  permanent  pink  tint 
to  the  liquid,  corresponding  to  about 
15  per  cent,  of  ferrous  carbonate  (each 
C.c.  of  the  volumetric   solution   indi- 
cating  1    per   cent,  of  pure   Ferrous 
Carbonate). 

Sulphate.    ■ 

If  1  Gm.  of  Saccharated  Ferrous  Car- 
bonate  be   dissolved    in    5  C.c.  of 
hydrochloric  acid,  and  the  solution 
diluted  with  water  to  the  measure 
of  50  C.c,  portions  of  this  solution 
will  afford  a  blue  precipitate  with 
both   potassium   ferrocyanide  T.S. 
and    potassium    ferricyanide   T.S., 
but  should  not  be  affected  by  barium 
chloride  T.S. 

XJses. — Saccharated  ferrous  carbonate  is  used  as  a  tonic,  in  doses  of 
five  to  thirty  grains  (0.3  to  1.9  Gm.). 

MASSA   FERRI    CARBONATIS.   U.  S.     Mass  of  Ferrous  Carbonate. 

[Vallet's  Mass.] 

Metric.  Old  form. 

Ferrous  Sulphate,  in  clear  crytals loo  Gm.  8  oz.  av. 

Sodium  Carbonate loo  Gm.  8  oz.  av. 

Clarified  Honey 38  Gm.  3  oz.  av. 

Sugar,  in  coarse  powder 25  Gm.  2  oz.  av. 

Syrup, 

Distilled  Water,  each,  a  sufficient  quantity, 

To  make 100  Gm.  8  oz.  av. 

Dissolve  the  Ferrous  Sulphate  and  the  Sodium  Carbonate,  each  sep- 
arately, in  200  C.c.  [old  form  1  pint]  of  boiling  Distilled  Water, 
and,  having  added  20  C.c.  [old  form  1|  fl.  oz.]  of  Syrup  to  the 
solution  of  the  Iron  salt,  filter  both  solutions,  and  allow  them  to  be- 
come cold.  Introduce  the  solution  of  Sodium  Carbonate  into  a  bottle 
having  a  capacity  of  about  500  C.c.  [old  form  3  pints],  and  gradually 
add  the  solution  of  the  Iron  salt,  rotating  the  flask  constantly  or  fre- 
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quently,  until  carbonic  acid  gas  no  longer  escapes.  Add  a  sufficient 
quantity  of  Distilled  Water  to  fill  the  bottle ;  then  cork  the  bottle  and 
set  it  aside,  so  that  the  ferrous  carbonate  may  subside.  Pour  oif  the 
supernataut  liquid,  and,  having  mixed  Syrup  and  Distilled  Water  in 
the  proportion  of  one  volume  of  Syrup  to  nineteen  volumes  of  Distilled 
Water,  wash  the  precipitate  with  the  mixture  by  decantation  until  the 
washings  no  longer  have  a  saline  taste.  Drain  the  precipitate  on  a 
muslin  strainer,  and  express  as  much  of  the  Water  as  possible.  Lastly, 
mix  the  precipitate  at  once  with  the  Honey  and  Sugar,  and,  by  means 
of  a  water-bath,  evaporate  the  mixture  in  a  tared  capsule,  with  constant 
stirring,  until  it  is  reduced  to  100  Gm.  [old  form  8  oz.  av.]. 

This  preparation  consists  of  ferrous  carbonate  preserved  from  oxida- 
tion by  contact  with  syrup  and  honey.     The  reaction  is  as  follows  : 

FeSO,  +  NagCOj  =  FeCOs  +  NaaSO^. 

Ferrous  Sodium  Ferrous  Sodium 

Sulpbate.  Carbonate.         Carbonate.  Sulphate, 

Uses. — Mass  of  ferrous  carbonate  is  widely  known  as  Vallet's  mass : 
it  is  a  valuable  chalybeate  tonic,  and  is  administered  in  pill  form,  in 
doses  of  five  to  fifteen  grains  (0.3  to  0.9  Gm.). 

MISTURA   FERRI    COMPOSITA.    U.S.     Compound  Iron  Mixture. 

This  mixture  depends  for  its  usefulness  upon  the  ferrous  carbonate 
produced  by  double  decomposition  between  ferrous  sulphate  and  potas- 
sium carbonate.  The  myrrh,  sugar,  spirit  of  lavender,  and  rose  water 
are  used  as  adjuvants  and  diluents  (see  p.  317). 

PILULvE   FERRI    CARBONATIS.   U.  S.     Pills  of  Ferrous  Carbonate. 

Each  pill  contains  2|  gr.  of  ferrous  sulphate,  IJ  gr.  of  potassium 
carbonate,  f  gr.  of  sugar,  with  sufficient  tragacanth,  althaea,  glycerin, 
and  water  to  form  a  mass.  When  the  pill  reaches  the  fluids  in  the 
stomach,  ferrous  carbonate  is  produced  through  the  reaction  between 
the  ferrous  sulphate  and  the  sodium  carbonate. 

FERRI    CHLORIDUM.   U.S.     Ferric  Chloride. 

Metric.  Old  form. 

Iron,  in  the  form  of  fine,  bright  wire,  and  cut  into 

small  pieces 15  Gm.  2  oz.  av. 

Hydrochloric  Acid, 

Nitric  Acid, 

Distilled  Water,  each,  a  sufficient  quantity. 

Introduce  the  Iron  wire  into  a  flask  having  a  capacity  of  about  200 
C.c.  [old  form  2  pints],  pour  upon  it  54  Gm.  [old  form  6  fl.  oz.] 
Hydrochloric  Acid,  previously  diluted  with  25  C.c.  [old  form  3  fl.  oz.] 
of  Distilled  Water,  and  lot  the  mixture  stand  in  a  moderately  warm 
place  until  eflervescence  ceases ;  then  heat  it  to  the  boiling  point,  filter 
it  through  paper,  and,  having  rinsed  the  flask  and  Iron  wire  with  a 
little  hot  Distilled  Water,  pass  the  rinsings  through  the  filter.  To 
the  filtered  liquid  add  28  Gm.  [old  form  3|  fl.  oz.]  of  Hydrochloric 
Acid,  add  the  mixture,  slowly  and  gradually,  in  a  stream,  to  8  Gm. 
[old  form  6  fl.  dr.]  of  Nitric  Acid,  contained  in  a  capacious  porcelain 
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vessel,  aud  M'arm  gently.  After  eiferveseence  ceases,  apply  heat,  by 
means  of  a  sand-bath,  until  the  liquid  is  free  from  nitrous  odor.  Then 
test  a  few  drops  of  the  liquid,  diluted  with  water,  with  freshly  pre- 
pared potassium  ferricyanide  test-solution.  Should  this  reagent  pro- 
duce a  blue  color,  add  a  little  more  Nitric  Acid,  drop  by  drop,  as  long 
as  effervescence  is  observed,  aud  evaporate  off'  the  excess.  Then  add 
5  Gm.  [old  form  4  fl.  dr.]  of  Hydrochloric  Acid,  and  enough  Distilled 
Water  to  make  the  whole  weigh  60  Gm.  [old  form  8  oz.  av.],  and  set 
this  aside,  covered  with  glass,  until  it  forms  a  solid  crystalline  mass. 
Lastly,  break  the  salt  into  pieces,  and  keep  it  in  a  glass-stoppered 
bottle,  protected  from  light. 

Fe^  +  4HC1  =  (FeCl^)^  +  4H. 

Iron.        Hydrochloric  Ferrous 


Acid. 


Chloride. 


Hydrogen. 


Ferrous  chloride  is  converted  into  ferric  chloride  by  the  addition  of 
nitric  and  hydrochloric  acids ;  thus, — 


6FeCl2  +  6HC1  +  2HNO3  = 

Ferrous  Hydrochloric  Nitric 

Chloride.  Acid.  Acid. 


SFe^Clg 

Ferric 
Chloride. 


-j-  NA  +  4HP 


Nitrogen 
Dioxide. 


2^^ 
Water. 


Ferri  Chloridum.   U.S. 

Odor,  Taste,  and 

Solubility. 

Keaction. 

Water. 

Alcohol. 

Other  Solvent. 

Orange-yellow,  crystalline  pieces, 
very  deliquescent  in  moist  air. 
At  35.5°  C.  (96°  F.)  the  salt 
melts,  forming  a  reddish-brown 
liquid.    When  strongly  heated, 
it  decomposes  with  the  loss  of 
water   and  hydrochloric  acid, 
while  the  anhydrous  salt  sub- 
limes, leaving  a  residue  of  fer- 
ric oxide. 

Odorless,    or 
having  a  faint 
odor  of  hydro- 
chloric   acid ; 
strongly  styp- 
tic taste ;  acid 
reaction. 

Freely    and 
wholly  sol- 
uble. 

Freely    and 
wholly  sol- 
uble. 

Freely        and 
wholly    solu- 
ble  in  1  part 
of  ether  and 
3  parts  of  al- 
cohol. 

Tests  fob  Identity  and  Quanti- 
tative Test. 

Imtorities.                           Tests  foe  Impurities. 

The  dilute,  aqueous  solution  yields 
a  brownish-red  precipitate  with 
ammonia     water,     a    blue    one 
with      potassium      ferrocyanide 
T.S.,  and  a  white  one,  insoluble 
in    nitric  acid,  with  silver   ni- 
trate T.S. 

If  0.56  (0.5588)  Gm.  of  the  salt  be 
dissolved    in    a    glass-stoppered 
bottle  (having  a  capacity  of  about 
100  C.c.)  in  10  C.c.  of  water  and 
2  C.c.  of  hydrochloric  acid,  and, 
after   the  addition  of  1  Gm.   of 
potassium    iodide,    the   mixture 
kept  for  half  an  hour  at  a  tem- 
perature of  40°  C.  (104°  F.),  and 
then  allowed  to  cool,  it  should, 
after  the  addition  of  a  few  drops 
of  starch  T.S.,  require  20  C.c.  of 
decinormal  sodium  hyposulphite 
V.S.    to   discharge   the   blue   or 
greenish  color  of  the  liquid  (each 
C.c.  of  the  volumetric    solution 
indicating  1  per  cent,  of  metallic 
iron). 

Zinc  and   Cop- 
per. 

Salts  of  Fixed 
Alkalies. 

Nitric  Acid. 

Ferrous  Salt. 
Oxychloride.       -i 

If  the  iron  be  completely  precipitated 
from  a  solution  of  the  salt  by  an  ex- 
cess of  ammonia  water,  the  filtrate 
should  be  colorless,  and  should  not 
yield  either  a  white  or  a  dark-colored 
precipitate  with  hydrogen  sulphide 
T.S. 
'  A  solution  of  the  salt  should  not  leave 
a  fixed  residue  on   evaporation  and 
gentle  ignition. 

On  adding  a  clear  crystal  of  ferrous  sul- 
phate to  a  cooled  mixture  of  equal 
volumes   of    concentrated   sulphuric 
acid  and  a  moderately  dilute  solution 
of  the  salt,  the  crystal  should  not  be- 
come colored  brown,  nor  should  there 
be  a  brownish-black  color  developed 
around  it. 

A  few  drops  of  a  solution  of  the  salt, 
added  to  freshly  prepared  potassium 
ferricyanide,   should    impart   to   the 
latter  a  pure  brown  color  without  a 
tinge  of  blue. 

A  1-per-cent.  solution  of  the  salt,  in  dis- 
tilled water,  when  boiled  in  a  test- 
tube,  should  remain  clear. 
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Uses. — Ferric  chloride  is  used  externally  as  a  styptic,  and  internally 
as  a  chalybeate  tonic,  in  doses  of  three  to  five  grains  (0.19  to  0.32  Gm.). 


LIQUOR   FERRI   CHLORIDI.   U.  S.     Solution  of  Ferric  Chloride. 

An  aqueous  solution  of  Ferric  Chloride  [FCjClg  =  323.98],  containing  about  37.8 
per  cent,  of  the  anhydrous  salt,  corresponding  to  62  9  per  cent,  of  the  crystallized  salt 
[Fe^Clg  +  I2H2O  =:  539.5],  or  to  about  13  per  cent,  of  metallic  iron. 

Metric.  Old  form. 

Iron,  in  the  form  of  fine,  bright  wire,  and  cut  into 

small  pieces 150  Gm.  3J  oz.  av. 

Hydrochloric  Acid 870  Gm.  17  fl.  oz. 

Nitric  Acid, 

Distilled  Water,  each,  a  sufficient  quantity, 

To  make 1000  Gm.  1  pint. 

Introduce  the  Iron  Wire  into  a  flask  having  a  capacity  of  about 
2000  Co.  [old  form  3  pints],  pour  upon  it  a  mixture  of  540  Gm. 
[old  form  10|  fl.  oz,]  of  Hydrochloric  Acid  and  250  C.c.  [old  form  5  J 
fl.  oz.]  of  Distilled  Water,  and  let  the  mixture  stand  in  a  moderately 
warm  place  until  effervescence  ceases  ;  then  heat  it  to  the  boiling  point, 
filter  it  through  paper,  and,  having  rinsed  the  flask  and  Iron  Wire  with 
a  little  hot  Distillal  Water,  pass  the  rinsings  through  the  filter.  To 
the  filtered  liquid  add  280  Gm.  [old  form  5^  fl.  oz.]  of  Hydrochloric 
Acid,  add  the  mixture  slowly  and  gradually,  in  a  stream,  to  80  Gm. 
[old  form  1  fl.  oz.  3  fl.  dr.]  of  Nitric  Acid  contained  in  a  capacious 
porcelain  vessel,  and  warm  gently.  After  effervescence  ceases,  apply 
heat,  by  means  of  a  sand-bath,  until  the  liquid  is  free  from  nitrous  odor. 
Then  test  a  few  drops  of  the  liquid,  diluted  with  water,  with  freshly 
prepared  potassium  ferricyanide  test-solution.  Should  this  reagent  pro- 
duce a  blue  color,  add  a  little  more  Nitric  Acid,  drop  by  drop,  as  long 
as  effervescence  is  observed,  and  evaporate  off"  the  excess.  Finally,  add 
the  remaining  50  Gm.  [old  form  1  fl.  oz.]  of  Hydrochloric  Acid  and 
enough  Distilled  Water  to  make  the  solution  weigh  1000  Gm.  [old 
form  1  pint]. 

The  reaction  which  takes  place  here  is  exactly  the  same  as  that  in  fer- 
ric chloride,  which  has  been  described  on  page  662  ;  the  processes  being 
identical  with  one  exception,  that  the  solution  is  crystallized  to  make  the 
salt.  If  this  solution,  when  finished,  has  a  blackish  color,  it  is  due  to 
incom))lete  oxidation,  and  the  remedy  is  to  heat  it  to  boiling  in  a  capa- 
cious dish,  adding  a  few  drops  of  nitric  acid  until  the  color  changes  to 
a  clear  ruby-red  and  effervescence  ceases.  If  a  brown  precipitate  is 
deposited  upon  dilution  or  standing,  deficiency  of  hydrochloric  acid  is 
indicated,  and  the  solution  must  be  heated,  and  a  few  drops  of  the  acid 
added  until  the  precipitate  is  dissolved. 


Liquor  Ferri  Chloridi,  U.  8. 


A  reddish-brown  liquid.    Specific  gravity 
about  1..387  at  15°  C.  (59°  F.). 


Odob,  Taste,  and  Beaction. 


Faint  odor  of    hydrochloric    acid;    acid,    strongly 
.styptic  taste ;  acid  reaction. 
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Tests  foe  Identity  and  Quantita- 
tive Test. 


Tests  fob  Impurities. 


The  diluted  Solution  affords  a 
brownish-red  precipitate  with 
ammonia  water,  a  blue  one  with 
potassium  ferrocyanide  T.S.,  and 
a  white  one,  insoluble  in  nitric 
acid,  with  silver  nitrate  T.S. 

If  1.12  (1.1176)  Gm.  of  the  Solution 
be  introduced  into  a  glass-stop- 
pered bottle  (having  a  capacity 
of  about  100  C.c),  together  with 
15  C.c.  of  water  and  2  C.c.  of 
hydrochloric  acid,  and,  after  the 
addition  of  1  Gm.  of  potassium 
iodide,  the  mixture  be  kept  for 
half  an  hour  at  a  temperature  of 
40°  C.  (104°  F.),  then  cooled,  and 
mixed  with  a  few  drops  of  starch 
T.S.,  it  should  require  about  26 
C.c.  of  decinormal  sodium  hypo- 
sulphite V.S.  to  discharge  the 
blue  or  greenish  color  of  the 
liquid  (each  C.c.  of  the  volu- 
metric solution  indicating  0.6  per 
cent,  of  metallic  iron). 


Salts  of  th( 
Fixed  Alka 
lies. 


Nitric  Acid. 


Ferrous  Salt. 


Oxycbloride. 


If  the  iron  be  completely  precipitated 
from  a  portion  of  the  Solution  by  ex- 
cess of  ammonia  water,  the  filtrate 
Zinc,  Copper,  -j  should  be  colorless,  and  should  not 
yield  either  a  white  or  a  dark-colored 
precipitate  with  hydrogen  sulphide 
T.S. 

The  Solution,  after  the  iron  has  been 
completely  precipitated  from  it  by  an 
excessof  ammonia  water,  should  leave 
no  fixed  residue  on  evaporation  and 
gentle  ignition. 

On  adding  a  clear  crystal  of  ferrous  sul- 
phate to  a  cooled  mixture  of  equal  vol- 
umes of  concentrated  sulphuric  acid 
and  a  moderately  dilute  portion  of 
the  Solution,  the  crystal  should  not 
become  colored  brown,  nor  should 
there  be  a  brownish-black  color  de- 
veloped around  it. 

A  few  drops  added  to  freshly  prepared 
potassium  ferricj'anide  T.S.  should 
impart  to  it  a  pure  brown  color  with- 
out a  trace  of  green  or  greenish-blue. 

On  diluting  1  C.c.  of  the  Solution,  with 
water,  to  40  C.c,  and  boiling,  the 
liquid  should  remain  clear. 


Uses. — This  solution  is  occasionally  used  as  a  hseraostatic :  its  prin- 
cipal use,  however,  is  to  form,  by  dilution  with  alcohol,  the  well-known 
tincture  of  ferric  chloride. 

TINCTURA   FERRI    CHLORIDI.   U.  S.     Tincture  of  Ferric  Chloride. 

This  tincture  is  made  by  diluting  250  C.c.  of  solution  of  ferric  chlo- 
ride with  750  C.c.  of  alcohol,  the  mixture  to  stand  in  a  closely-covered 
vessel  at  least  three  months :  it  is  then  to  be  transferred  to  glass-stop- 
pered bottles  (see  page  367).  The  object  of  allowing  the  mixture  to 
stand  three  months  before  it  is  to  be  used  is  to  permit  the  formation  of 
ethyl  chloride  and  other  similar  ethereal  compounds,  the  result  of  the 
action  of  the  free  acid  on  the  alcohol.  These  ethers  are  supposed  to 
give  to  the  tincture  diuretic  properties.  If  a  brownish-red  precipitate 
of  ferric  oxychloride  takes  place  upon  diluting  the  solution  of  ferric 
chloride,  it  shows  that  the  solution  has  not  been  made  properly  and 
is  deficient  in  free  hydrochloric  acid  (see  above). 

Uses. — Tincture  of  ferric  chloride  is  undoubtedly  the  most  impor- 
tant liquid  iron  preparation  that  is  used :  it  is  an  efficient  chalybeate, 
tonic,  and  styptic.  The  dose  is  from  ten  to  thirty  minims  (0.6  to  1.8 
C.c),  diluted  with  water :  it  should  be  sucked  through  a  glass  tube,  to 
prevent  injury  to  the  teeth. 

FERRI    CITRAS.   U.  S.     Ferric  Citrate. 
Solution  of  Ferric  Citrate,  a  convenient  quantity. 

Evaporate  the  Solution  on  a  water-bath,  at  a  temperature  not  exceed- 
ing 60°  C.  (140°  F.),  to  the  consistence  of  syrup,  and  spread  it  on 
plates  of  glass,  so  that,  when  dry,  the  salt  may  be  obtained  in  scales. 

Keep  the  product  in  well-stoppered  bottles,  protected  from  light. 
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Ferri  Citras.   K  iS'. 


Thin,  transparent,  gar- 
net-red scales,  perma- 
nent in  the  air. 


Odor,  Taste,  and 
Reaction. 


Odorless ;  very  faint 
ferruginous  taste ; 
acid  reaction. 


SOLUblLlTY. 


Water. 


Cold, 
Slowly  but  completely  solu- 
ble. 

Boiling, 
Readily  soluble,  but  dimin- 
ishing in  solubility  by  age. 


Alcobol. 


Insoluble. 


Tests  for  Identity,  etc. 


Tests  for  Impurities. 


The  aqueous  solution  of  the  salt  is  not  pre- 
cipitated, but  is  rendered  darker,  by  am- 
monia water.  If  heated  with  potassium 
or  sodium  hydrate  T.S.,  it  affords  a  brown- 
red  precipitate,  without  evolving  any  vapor 
of  ammonia.  On  adding  potassium  ferro- 
cyanide  T.S.  to  an  aqueous  solution  of  the 
salt,  a  bluish-green  color  or  precipitate  is 
produced,  which  is  increased  and  rendered 
dark  blue  by  the  subsequent  addition  of 
hydrochloric  acid  (difl'erence  from  iron 
and  ammonium  citrate). 

If  0.56  (0.6588)  Gm.  of  the  salt  be  dissolved 
in  a  glass-stoppered  bottle  (having  a  capa- 
city of  about  100  C.c.)  in  15  C.c.  of  water 
and  2  C.c.  of  hydrochloric  acid,  with  the 
aid  of  a  gentle  heat,  and,  alter  the  ad- 
dition of  1  Gm.  of  ]jotassium  iodide,  the 
mixture  kept  for  half  an  hour  at  a  tem- 
perature of  40°  C.  (104°  F.)  and  then  al- 
lowed to  cool,  and  mixed  with  a  few  drops 
of  starch  T.S. ,  it  should  require  about  16  C.c. 
of  decinormal  sodium  hyposul|ihite  V.R.  to 
discharge  the  blue  or  greenish  color  of  the 
liquid  (each  C.c.  of  the  volumetric  solution 
indicating  1  per  cent,  of  metallic  iron). 


Citrates  or 
Tartrates  of 
the  Fixed  Al- 
kalies. 


Tartrate. 


When  strongly  heated,  the 
salt  chars,  and  finally  leaves 
_  a  residue  of  ferric  oxide, 
which  should  not  have  an 
alkaline  reaction  upon  lit- 
mus paper. 

If  a  10-per-cent.  solution  of 
the  salt  be  deprived  of  its 
iron  by  boiling  with  an  ex- 
cess of  potassium  or  sodium 
hydrateT.S.,andthefiltrate 
be  slightly  acidulated  with 
acetic  acid,  a  portion  of  the 
cooled  liquid,  mixed  with 
a  little  calcium  chloride 
T.S.,  and  again  heated  to 
boiling,  will  gradually  af- 
ford a  white,  crystalline 
precipitate. 

Another  portion  of  the  acidu- 
lated and  cooled  liquid, 
when  allowed  to  stand  for 
some  time,  should  not 
afibrd  a  white,  crystalline 
precipitate. 


Uses. — This  salt  is  very  slowly  soluble  in  water,  and  hence  is  not 
largely  used  in  making  solutions.  It  is  very  useful  in  making  pills, 
its  slow  solubility  being  an  advantage  in  preventing  the  flattening 
and  cohering  which  usually  take  place  when  the  more  soluble  form  is 
used.     The  dose  is  five  to  twenty  grains  (0.3  to  1.3  Gm.). 


FERRI    ET   AMMONII    CITRAS.   U.S.     Iron  and  Ammonium  Citrate. 

Metric.  Old  form. 

Solution  of  Ferric  Citrate loo  C.c.  10  fl.  oz. 

Ammonia  Water 40  C.c.  4  fl.  oz. 

Mix  the  Solution  of  Ferric  Citrate  with  the  Ammonia  Water,  evapo- 
rate the  mixture  by  means  of  a  water-bath,  at  a  temperature  not  exceed- 
ing 60°  C.  (140°  F.),  to  the  consistence  of  syrup,  and  spread  it  on 
plates  of  glass,  so  that,  when  dry,  the  salt  may  be  obtained  in  scales. 

Keep  the  product  in  well- stop})ered  bottles,  protected  from  light. 

Prof.  J.  U.  Lloyd  modifies  this  process  with  advantage  by  using, 
instead  of  ammonia  water,  a  definite  quantity  of  ammonium  citrate  in 
solution  (see  U.S.  Dispensatory,  17th  ed.,  page  607). 
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Ferri  et  Ammonii  Citras.  U.S. 

Solubility. 

Water. 

Alcohol. 

Thin,      transparent,      garnet-red 
scales,  deliquescent  on  exposure 
to  damp  air. 

Odorless ;  saline,  mildly  ferrugi- 
nous taste ;  neutral  reaction. 

Readily  and 

wholly  sol- 
uble. 

Insoluble. 

Tests  fob  Identity. 

Impubities.                    Tests  fob  Impurities. 

The  aqueous  solution  of  the  salt  is  not  precipi- 
tated, but  is  rendered  darker,  by  ammonia 
water.     With  potassium  ferrocyanide  T.S. 
the  solution  does  not  give  a  blue  color  or 
precipitate,  unless  it   be   acidulated  with 
hydrochloric    acid  (difference  from  ferric 
citrate).     If  heated  with  potassium  or  so- 
dium hydrate  T.S.,  it  affords  a  brownish- 
red  precipitate,  and  vapor  of  ammonia  is 
evolved. 

If  0.56  (0.5588)  Gm.  of  the  salt  be  dissolved 
in  a  glass-stoppered  bottle  (having  a  capa- 
city of  about  100  C.c.)  in  15  C.c.  of  water 
and  2  C.c.  of  hydrochloric  acid,  and,  after 
the  addition  of  1  Gm.  of  potassium  iodide, 
the  mixture  be  kept  for  half  an  hour  at  a 
temperature  of  40°  C.  (104°  F.)  and  then 
allowed  to  cool,  and  mixed  with  a  few  drops 
of  starch  T.S.,  it  should  require  about  16 
C.c.   of   decinormal  sodium   hyposulphite 
V.S.  to  discharge  the  blue  or  greenish  color 
of  the  liquid  (each  C.c.  of  the  volumetric 
solution  indicating  1  per  cent,  of  metallic 
iron). 

Citrates    or 
Tartrates     of 
the  Fixed  Al-  ' 
kalies. 

Tartrate. 

When  strongly  heated,  the 
salt  chars,  and  finally  leaves 
a  residue  of  ferric  oxide, 
which  should  not  have  an 
alkaline  reaction  upon  lit- 
mus paper. 

If  a  10-per-cent.  solution  of 
the  salt  be  deprived  of  its 
iron  by  boiling  it  with  an 
excess  of  potassium  or  so- 
dium hydrate  T.S.,  and  the 
filtrate  slightly  acidulated 
with  acetic  acid,  a  portion 
of  the  cooled  liquid,  mixed 
with  a  little  calcium  chlo- 
ride T.S.,  and  again  heated 
to  boiling,  will  gradually 
afford  a  white,  crystalline 
precipitate. 

Another  portion  of  the  acidu- 
lated and  cooled  liquid, 
when  allowed  to  stand  for 
some  time,  should  not 
afford  a  white,  crystalline 
precipitate. 

Uses. — Ammonio-ferric  citrate  is  a  useful  modification  of  ferric 
citrate,  the  object  of  adding  the  ammonia  water  being  to  make  the 
salt  more  soluble.     The  dose  is  five  to  twenty  grains  (0.3  to  1.3  Gm.). 


LIQUOR    FERRI    CITRATIS.   U.  S.     Solution  of  Ferric  Citrate. 

An  aqueous  solution  of  Ferric  Citrate,  corresponding  to  about  7.5  per  cent,  of 
metallic  iron. 

Metric.  Old  form. 

Solution  of  Ferric  Sulphate 1050  Gm.  10^  oz.  av. 

Citric  Acid 300  Gm.  3  oz.  av. 

Ammonia  Water 880  C.c.  8|  fl.  oz. 

Water,  a  sufficient  quantity, 

To  make 1000  Gm.  10  oz.  av. 

Mix  the  Ammonia  Water  with  3000  C.c.  [old  form  30  fl.  oz.]  of 
cold  Water,  and  the  Solution  of  Ferric  Sulphate  with  10000  C.c. 
[old  form  6  pints]  of  cold  Water.  Add  the  latter  solution  slowly  to 
the  diluted  Ammonia  Water,  with  constant  stirring.  Pour  the  mix- 
ture on  a  wet  muslin  strainer,  and  allow  the  liquid  to  run  off  and  the 
precipitate  to  drain.  Then  remove  the  moist  mass  from  the  strainer, 
mix  it  well  with  6000  C.c.  [old  form  3|  pints]  of  cold  Water,  again 
pour  it  on  the  strainer,  and  let  it  drain.  Repeat  this  washing  with 
several  successive  portions  of  cold  Water  in  the  same  manner,  until  the 
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washings  cease  to  produce  more  than  a  slight  cloudiness  with  barium 
chloride  test-solution.  Then  allow  the  precipitate  to  drain  completely, 
transfer  it  to  a  porcelain  capsule,  add  the  Citric  Acid,  and  heat  the 
mixture,  on  a  water-bath,  to  60°  C.  (140°  F.),  stirring  constantly, 
until  the  precipitate  is  dissolved.  Lastly,  filter  the  liquid,  and  evapo- 
I'ate  it,  at  the  above-mentioned  temperature,  until  it  weighs  1000  Gm. 
[old  form  10  oz.  av.]. 

In  this  preparation  ferric  hydrate  is  precipitated,  ammonium  sulphate 
being  washed  out,  and  the  former  is  then  dissolved  in  citric  acid  and  the 
solution  brought  to  a  definite  strength. 

Fe^aSO,  +  6NH,HO  =  Fe^lHO)^  +  3(NH,)2SO,. 

Ferric  Sulphate.  Ammuniuoi  Feme  Hydrate.  Ainm<iuium 

Hydrate.  Sulphate. 


Liquor  Ferri  Citratis.    U.  S. 


Odor,  Taste, 
AND  Beaction. 


A  dark  brown  liquid.  Sp.  gr.  about  1.250  at  15°  C.  (59°  F.).  Upon  evap- 
orating 100  Gm.  of  the  Solution,  in  a  thin  layer,  on  plates  of  glass,  about 
42.5  to  43  Gm.  of  garnet-red  scales  will  be  obtained. 


Odorless;  slight- 
ly ferruginous 
taste ;  acid  re- 
action. 


Tests  fob  Identity  and  Quantitative  Test. 


The  Solution  is  not  precipitated,  but  only  ren- 
dered darker,  by  ammonia  water.  With  po- 
tassium ferrocyanide  T.S.,  it  afifords  a  bluish- 
green  color  or  precipitate,  which  is  increased 
and  rendered  dark  blue  by  the  subsequent 
addition  of  hydrochloric  acid.  On  heating 
the  Solution  with  potassium  or  sodium  hydrate 
T.S.,  it  will  yield  a  brown  precipitate,  without 
evolving  vapor  of  ammonia. 

If  to  another  portion  of  the  acidulated  and 
cooled  filtrate  a  little  calcium  chloride  T.S. 
be  added,  and  the  liquid  heated  to  boiling,  it 
should  gradually  deposit  a  white  crystalline 
precipitate. 

If  1.12  (1.1176)  Gm.  of  the  Solution  be  intro- 
duced into  a  glass-stoppered  bottle  (having  a 
capacity  of  about  100  C.c),  together  with  15 
C.c.  of  water  and  2  C.c.  of  hydrochloric  acid, 
and,  after  the  addition  of  1  Gm.  of  potassium 
iodide,  the  mi.xture  be  kept  for  half  an  hour  at 
a  temperature  of  40°  C.  (104°  F.),  then  cooled, 
and  mixed  with  a  few  drops  of  starch  T.S.,  it 
should  require  about  15  C.c.  of  decinormal 
sodium  hyposulphite  V.S.  to  discharge  the 
blue  or  greenish  color  of  the  liquid  (each  C.c. 
of  the  volumetric  solution  indicating  0.6  per 
cent,  of  metallic  iron). 


Impurities. 


Tartrate. 


Tests  for  Impurities. 


If  a  portion  of  the  Solu- 
tion, diluted  with  4  vol- 
umes of  water,  be  de- 
prived of  its  iron  by 
boiling  it  with  an  ex- 
cess of  potassium  or  so- 
dium hydrate  T.S.,  and 
the  filtrate  slightly 
acidulated  with  acetic 
acid,  a  portion  of  this 
liquid,  when  allowed 
to  stand  for  some  time, 
should  not  give  a  white 
crystalline  precipitate. 


Uses. — This  solution  deserves  to  be  known  better  and  used  oftener 
than  it  has  been  in  the  past.  It  keeps  well,  and  much  labor  will  be 
saved  by  the  pharmacist  if  he  will  use  it  in  all  cases  where  an  aqueous 
solution  of  ferric  citrate  is  needed.  It  is  of  just  half  the  strength  of  the 
scaled  salt,  and  therefore  the  use  of  a  double  quantity  of  this  solution 
will  be  found  very  convenient. 
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VINUM    FERRI    CITRATIS.   U.  S.     Wine  of  Ferric  Citrate. 

This  preparation,  known  more  frequently  as  Wine  of  Iron,  is  made 
by  dissolving  40  Gm.  of  iron  and  ammonium  citrate  in  a  mixture  of 
100  C.c.  of  syrup,  150  C.c.  of  tincture  of  sweet  orange-peel,  and  suf- 
ficient white  wine  to  make  1000  C.c.  It  is  used  as  an  agreeable 
chalybeate  tonic,  in  doses  of  a  fluidrachm  (3.7  C.c.)  (see  page  383). 


FERRI    ET   QUININE   CITRAS.   U.  S.     Iron  and  Quinine  Citrate. 

Metric.  Old  rorm. 

Ferric  Citrate 85  Gm.  13  oz.  av.  262  gr. 

Quinine,  dried  at  100°  C.  (212°  F.)  to  a  con- 
stant weight 12  Gm.  1  oz.  av.  400  gr. 

Citric  Acid 3  Grn.  210  grains. 

Distilled  Water,  a  sufficient  quantity, 

To  make 100  Gm.  16  oz.  av. 

Dissolve  the  Ferric  Citrate  in  160  C.c.  [old  form  26  fl.  oz.]  of  Dis- 
tilled Water  by  heating  on  a  water-bath  at  a  temperature  not  exceeding 
60°  C.  (140°  F.).  To  this  solution  add  the  Quinine  and  Citric  Acid, 
previously  triturated  with  20  C.c.  [old  form  3J  fl.  oz.]  of  Distilled 
Water,  and  stir  constantly  until  the  Quinine  and  Citric  Acid  are  dis- 
solved. Lastly,  evaporate  the  solution  on  a  water-bath,  at  a  tempera- 
ture not  exceeding  60°  C.  (140°  F.),  to  the  consistence  of  syrup,  and 
spread  it  on  plates  of  glass,  so  that,  when  dry,  the  salt  may  be  obtained 
in  scales.  Keep  the  product  in  well-stoppered  bottles,  protected  from 
light. 

This  well-known  salt  is  simply  a  ferric  citrate  containing  quinine  in 
the  proper  quantity  to  make  a  good  medicinal  preparation.  No  chem- 
ical formula  is  officially  given  to  it,  for  the  sufficient  reason  that  it 
is  not  regarded  as  a  definite  chemical  compound.  It  is  often  found 
deficient  in  quinine,  and  sometimes  with  a  cheaper  alkaloid  substituted 
for  it. 

It  frequently  occurs  in  the  market  in  light-green  scales.  This  color 
is  due  to  the  use  of  ammonia  or  ammonium  citrate  with  the  view  of 
making  the  salt  more  soluble. 

The  official  salt  is  not  intended  to  be  very  soluble,  the  bitter  taste 
being  much  less  perceptible  than  when  ammonia  is  combined  with  the 
citric  acid. 

Care  should  be  exercised  in  buying  this  salt  from  the  manufacturer 
to  specify  the  U.  S.  P.  salt,  as  two  kinds  are  sometimes  kept  for  sale. 


Ferri  et  QuininEe  Citras.   U.  S. 

Odob,  Taste,  and 
Eeaction. 

SOLUBIUTY. 

Water. 

Alcohol. 

Transparent,    thin    scales,    of    a    reddish- 
brown  color   to    yellowish-brown,    slowly 
deliquescent    in    damp   air.      Slowly  but 
wholly  soluble  in  cold  water,  more  readily 
soluble   in   hot    water,    and    but   slightly 
soluble  in  alcohol.    Its  solubility  is  dimin- 
ished by  age. 

Odorless ;     bitter 
and  mildly  fer- 
ruginous taste; 
acid  reaction. 

Cold, 

Slowly   but 

wholly  soluble. 

Boiling, 
More  readily. 

Slightly 
soluble. 
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Tests  fob  Identity. 


On  the  addition  of  a  solution  of  the  salt 
with  a  slight  excess  of  ammonia  water, 
the  color  of  the  liquid  is  deepened, 
and  a  white,  curdy  precipitate  is  thrown 
down.  A  small  portion  of  the  filtrate, 
when  mixed  with  potassium  ferrocyanide 
T.S.,  does  not  produce  a  blue  color  or  pre- 
cipitate unless  it  is  acidulated  with  hy- 
drochloric acid.  Another  portion  of  the 
filtrate,  treated  with  an  excess  of  potas- 
sium or  sodium  hydrate  T.S.,  deposits  a 
brownish-red  precipitate. 

If  a  10-per-cent.  solution  of  the  salt  be  de- 
prived of  its  iron  and  quinine  by  boiling 
it  with  an  excess  of  potassium  or  sodium 
hydrate  T.S.,  and  the  filtrate  slightly 
acidulated  with  acetic  acid,  a  portion  of 
the  cooled  liquid,  mixed  with  a  little  cal- 
cium chloride  T.S.,  and  again  heated  to 
boiling,  gradually  deposits  a  white  crys- 
talline precipitate. 

Another  portion  of  the  acidulated  and  cooled 
liquid,  when  allowed  to  stand  for  some 
time,  should  not  afford  a  white  crystalline 
precipitate  (absence  of  tartmie). 

When  strongly  heated,  the  salt  chars,  and 
finally  leaves  a  residue  of  ferric  oxide, 
which  should  not  have  an  alkaline  reac- 
tion upon  litmus  paper  (absence  of  citrates 
or  tartrates  of  the  fixed  alkalies). 


Quantitative  Test. 


Estimation  of  the  Quinine. — Dissolve  1.12 
(1.1176)  Gm.  of  Iron  and  Quinine  Citrate 
in  a  capsule,  with  the  aid  of  a  gentle  heat, 
in  20  C.c.  of  water.  Transfer  the  solution, 
together  with  the  rinsings  of  the  capsule, 
to  a  separator,  allow  the  liquid  to  become 
cold,  then  add  5  C.c.  of  ammonia  water  and 
10  C.c.  of  chloroform,  and  shake.  Allow 
the  liquids  to  separate,  draw  off  the  chloro- 
form layer,  and  shake  the  residuary  liq- 
uid a  second  and  a  third  time  with  10  C.c. 
of  chloroform.  Allow  the  combined  chloro- 
formic  extracts  to  evaporate  spontaneously  in 
a  tared  capsule,  and  dry  the  residue  at  a  tem- 
perature of  100°  C.  (212°  F.)  to  a  constant 
weight.  This  residue  should  weigh  not  less 
than  0.1288  Gm.  (corresponding  to  at  least 
11.5  per  cent,  of  dried  quinine),  and  should 
respond  to  the  reactions  and  tests  of  quinine 
(see  Qninina). 

Estimation  of  the  Iron. — Heat  the  aqueous  liq- 
uid, from  which  the  quinine  has  been  re- 
moved in  the  manner  just  described,  on  a 
water-bath,  until  the  odor  of  chloroform  and 
ammonia  has  disappeared,  allow  it  to  cool,  and 
dilute  it  with  water  to  the  volume  of  60  C.c. 
Transfer  25  C.c.  of  the  liquid  to  a  glass-stop- 
pered bottle  (having  the  capacity  of  about  100 
C.c),  add  2  C.c.  of  hydrochloric  acid  and  1 
Gm.  of  potassium  iodide,  and  allow  the  mix- 
ture to  stand  for  half  an  hour  at  a  tempera- 
ture of  40°  C.  (104°  F.).  After  it  has  been 
allowed  to  cool,  and  been  mixed  with  a  few 
drops  of  starch  T.S.,  it  should  require  about 
14.5  C.c.  of  decinormal  sodium  hyposulphite 
V.S.  to  discharge  the  blue  or  greenish  color  of 
the  liquid  (each  C.c.  of  the  volumetric  solu- 
tion indicating  1  per  cent,  of  metallic  iron). 


Uses. — This  is  a  valuable  tonic  combination,  and  is  particularly 
useful  in  making  pills,  because  of  its  slow  solubility  (see  Ferri  Citras). 
To  supply  the  demand  for  a  more  popular  salt,  the  soluble  iron  and 
quinine  citrate  was  made  ofiScial.  The  dose  of  the  salt  is  from  five  to 
ten  grains  (0.3  to  0.6  Gm.). 


FERRI    ET   QUININE  CITRAS    SOLUBILIS.   U.  S.     Soluble  Iron  and 

Quinine  Citrate. 

Metric.  Old  form. 

Ferric  Citrate 85  Gm.  13  oz.  av.  262  gr. 

Quinine,  dried  at  100°  C.  (212°  F.)  to  a  constant 

weight 12  Gm.  1  oz.  av.  400  gr. 

Citric  Acid 3  Gm.  210  grains. 

Ammonia  Water, 

Distilled  Water,  each,  a  sufficient  quantity, 

To  make 100  Gm,  16  oz.  av. 

Dissolve  the  Ferric  Citrate  in  160  C.c.  [old  form  26  fl,  oz.]  of  Dis- 
tilled Water,  by  heating  on  a  water-bath  at  a  temperature  not  exceeding 
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60°  C.  (140°  F.).  To  this  solution  add  the  Quinine  and  Citric  Acid 
previously  triturated  with  20  C.c.  [old  form  3|  fl.  oz.]  of  Distilled 
Water,  and  stir  constantly  until  the  Quinine  and  Citric  Acid  are  dis- 
solved. Then  add  gradually,  and  with  constant  stirring,  50  C.c.  [old 
form  8  fl.  oz.],  or  a  sufficient  quantity,  of  Ammonia  Water,  so  that, 
after  the  addition  of  each  portion  of  the  latter,  the  precipitated  Qui- 
nine will  be  redissolved  and  the  liquid  acquire  a  greenish-yellow  tint. 
Lastly,  evaporate  the  solution  on  a  water-bath,  at  a  temperature  not 
exceeding  60°  C.  (140°  F.),  to  the  consistence  of  syrup,  and  spread  it 
on  plates  of  glass,  so  that,  when  dry,  the  salt  may  be  obtained  in  scales. 
Keep  the  product  in  well-stoppered  bottles,  protected  from  light. 


Ferri  et  Quininx  Citras  Solubilis.   U.  S. 

Odor,  Taste,  and 
Beaction. 

Solubility. 

Water. 

Alcohol. 

Thin,  transparent   scales,  of  a  greenish,  golden- 
yellow  color,  deliquescent  in  damp  air.     On  the 
addition  of  a  slight  excess  of  ammonia  water 
the  color  of  the  liquid  is  deepened,  and  a  white, 
curdy  precipitate  is  produced.     If  a  portion  of 
the  filtrate  from  this  precipitate  be  mixed  with 
some  potassium  ferrocyanide  T.S.,  it  does  not 
afford  a  blue  color  or  precipitate,  unless  it  be 
acidulated   with    hydrochloric    acid.     Another 
portion  of  the  filtrate,  treated  with  an  excess 
of  potassium  or  sodium  hydrate  T.S.,  gives  a 
brownish-red  precipitate. 

Odorless ;      bitter, 
mildly    ferrugi- 
nous   taste; 
slightly  acid  re- 
action. 

Cold, 
R  a  p  i  dly 
and  com- 
pletely. 

Cold, 
Partially. 

Tests  fob  Identity. 

Impurities.               Tests  for  Impurities. 

If  a  portion  of  the  salt  be  heated  with  potassium 
or  sodium   hydrate  T.S.,  vapor  of  ammonia  is 
evolved. 

If  a  10-per-cent.  solution  of  the  salt  be  deprived 
of  its  iron  and  quinine  by  boiling  it  with  an  ex- 
cess of  potassium  or  sodium  hydrate  T.S.,  and 
the  filtrate  slightly  acidulated  with  acetic  acid, 
a  portion  of  the  cooled  liquid,  mixed  with  a  little 
calcium  chloride  T.S.,  and  again  heated  to  boil- 
ing, will  gradually  deposit  a  white,  crystalline 
precipitate. 

Soluble  Iron  and  Quinine  Citrate,  when  assayed 
for  Quinine  and  Iron  by  the  method  described 
under  Fcrri  et   Quinince  Citras,  should  respond 
to  the  requirements  for  the  latter. 

Citrates  or  Tar- 
trates of  the 
Fixed   Alka- 
lies. 

c 

Tartrate. 

When   strongly   heated, 
the    salt    chars,    and 
finally   leaves  a  resi- 
due  of    ferric    oxide, 
which  should  not  have 
an  alkaline    reaction 
upon  litmus  paper. 

Another  portion  of  the 
acidulated  and  cooled 
liquid,  when  allowed 
to  stand  for  some  time, 
should     not     give    a 
white,  crystalline  pre- 
cipitate.   (See  test  for 
identity.) 

Uses. — This  is  the  soluble  form  of  iron  and  quinine  citrate,  and  is 
preferred  by  pharmacists  when  solutions  are  needed  quickly.  It  differs 
from  the  salt  considered  on  page  668  only  in  containing  ammonia. 


VINUM    FERRI    AMARUM.   U.  S.     Bitter  Wine  of  Iron. 

This  wine  is  made  by  dissolving  50  Gm.  of  soluble  iron  and  quinine 
citrate  in  500  C.c.  of  white  wine,  and  adding  150  C.c.  of  tincture  of 
sweet  orange-peel,  300  C.c.  of  syrup,  and  sufficient  white  wine  to 
make  1000  C.c.  (see  page  383).  It  is  used  as  a  mild  ferruginous  tonic, 
in  doses  of  two  to  four  teaspoonfuls  (7.3  to  14.7  C.c). 
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FERRI    ET   STRYCHNINiE   CITRAS.   U.  S.     Iron  and  Strychnine  Citrate. 

Motiic.  Old  form. 

Iron  and  Ammonium  Citrate 98  Gm.  490  gr. 

Strychnine i  Gm.  5  grains. 

Citric  Acid i  Gm.  5  grains. 

Distilled  Water 120  C.c.  11  fl.  dr. 

To  make 100  Gm.  1  oz.  av. 

Dissolve  the  Iron  and  Ammonium  Citrate  in  100  C.c.  [old  form  9  fl. 
dr.]  of  Distilled  Water,  and  the  Strychnine,  together  with  the  Citric 
Acid,  in  20  C.c.  [old  form  2  fl.  dr.]  of  Distilled  Water.  Mix  the  two 
solutions,  evaporate  the  mixture  by  means  of  a  water-bath,  at  a  tem- 
perature not  exceeding  60°  C.  (140°  F.),  to  the  consistence  of  syrup, 
and  spread  it  on  plates  of  glass,  so  that,  when  dry,  the  salt  may  be 
obtained  in  scales.  Keep  the  product  in  well -stoppered  bottles,  pro- 
tected from  light.     Tiiis  salt  contains  1  per  cent,  of  strychnine. 


Ferri  et  Strychninse  Citras.  U.  S. 

Odor,  Taste,  and 
Reaction. 

Solubility. 

Water. 

Alcohol. 

Thin,  transparent  scales,  varying  in  color 
from    garnet-red    to     yellowish-brown, 
deliquescent  in  damp  air. 

Odorless ;     bitter     and 
slightly    ferruginous 
taste;    slightly  acid 
reaction. 

Readily  and 
wholly  sol- 
uble. 

Slightly 
soluble. 

Tests  for  Identity  and  Quantitative  Test. 


On  heating  the  aqueous  solution  of  the  salt  with  potassium  or  sodium  hydrate  T.S.,  a  brownish- 
red  precipitate  is  produced,  and  vapor  of  ammonia  is  evolved.  On  adding  potassium  ferro- 
cyanide  T.S.  to  a  dilute  aqueous  solution  of  the  salt,  no  blue  color  or  precipitate  is  produced 
unless  the  solution  is  acidulated  with  hydrochloric  acid.  If  a  ten-per  cent,  solution  of  the 
salt  be  deprived  of  its  iron  and  strychnine  by  boiling  with  an  excess  of  potassium  or  sodium 
hydrate  T.S.,  the  filtrate  slightly  acidulated  with  acetic  acid,  a  portion  of  the  cooled  liquid, 
mixed  with  a  little  calcium  chloride  T.S.,  and  again  heated  to  boiling,  will  gradually  deposit 
a  white,  crystalline  precipitate.  Another  portion  of  the  acidulated  and  cooled  liquid,  when 
allowed  to  stand  for  some  time,  should  not  deposit  a  white,  crystalline  precipitate  (absence 
of  tartrate).  When  strongly  heated,  the  salt  chars,  and  finally  leaves  a  residue  of  ferric 
oxide,  which  should  not  have  an  alkaline  reaction  upon  litmus  paper. 

Estimation  of  the  Strychnine. — Dissolve  2.24  (2.2352)  Gm.  of  Iron  and  Strychnine  Citrate,  in 
a  separator,  in  15  C.c.  of  water,  add  5  C.c.  of  ammonia  water  and  10  C.c.  of  chloroform,  and 
shake.  Allow  the  liquids  to  separate,  draw  off  the  chloroform  layer,  and  shake  the  residuary 
liquid  a  second  and  a  third  time  with  10  C.c.  of  chloroform.  Allow  the  combined  chloro- 
formic  extracts  to  evaporate  spontaneously  in  a  tared  capsule,  and  dry  the  residue  at  a  tem- 
perature of  100°  C.  (212°  F.)  to  a  constant  weight.  This  residue  should  weigh  not  less  than 
0.02  Gm.  nor  more  than  0.0224  Gm.  (corresponding  to  not  less  than  0.9  nor  more  than  1  per 
cent,  of  strychnine),  and  should  respond  to  the  reactions  and  tests  of  strychnine  (see  Strych- 
nina). 

Estimation  of  the  Iron. — Heat  the  aqueous  liquid,  from  which  the  strychnine  has  been  removed 
in  the  manner  just  described,  on  a  water-bath,  until  the  odor  of  chloroform  and  ammonia  has 
disappeared,  allow  it  to  cool,  and  dilute  it  with  water  to  the  volume  of  100  C.c.  Transfer  25 
C.c.  of  the  liquid  to  a  glass-stoppered  bottle  (having  the  capacity  of  about  100  C.c),  add  2 
C.c.  of  hydrochloric  acid  and  1  Gm.  of  potassium  iodide,  and  allow  the  mixture  to  stand  for 
half  an  hour,  at  a  temperature  of  40°  C.  (104°  F.).  After  it  has  been  allowed  to  cool,  and 
been  mixed  with  a  few  drops  of  starch  T.S.,  it  should  require  about  16  C.c.  of  decinormal 
sodium  hyposulphite  V.S.  to  discharge  the  blue  or  greenish  color  of  the  liquid  (each  C.c.  of 
the  volumetric  solution  indicating  1  per  cent,  of  metallic  iron). 


Uses. — This  salt  is  used  as  a  bitter  ferruginous  tonic,  in  doses  of 
three  to  five  grains  (0.19  to  0.32  Gm.). 
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SYRUPUS   FERRI,    QUININE    ET    STRYCHNINE    PHOSPHATUM. 

U.  S.     Syrup  of  Iron,  Quinine,  and  Strychnine  Phosphates. 

This  syrup  is  made  by  dissolving  20  Gm.  of  ferric  phosphate,  30  Gm. 
of  quinine  sulphate,  and  0.2  Gm.  of  strychnine  in  48  C.c.  of  phos- 
phoric acid,  100  C.c.  of  glycerin,  50  C.c.  of  water,  and  sufficient  syrup 
to  make  1000  C.c.  (see  page  305).  It  is  sometimes  known  as  Easton's 
Syrup.  On  keeping,  it  gradually  deposits  an  insoluble  precipitate  con- 
taining a  portion  of  the  alkaloids.  The  dose  is  one  to  two  teaspoonfuls 
(3.7  to  7.4  C.c). 

FERRI    ET   AMMONII    SULPHAS.   U.S.     Ferric  Ammonium  Sulphate. 

re,(NH,),(SO,),  +  24H,0  =  962.1. 
[Ammonio-Ferric  Sulphate.     Ammonio-Ferric  Alxtm.] 
Ferric  Ammonium  Sulphate  should  be  kept  in  well-stoppered  bottles. 

Preparation. — Ammonio-ferric  alum  may  be  made  by  the  process 
formerly  official : 

Take  of  Solution  of  Tersulphate  of  Iron  2  pints,  Sulphate  of  Ammo- 
nium 4^  oz.  troy.  Heat  the  Solution  of  Tersulphate  of  Iron  to  the 
boiling  point,  add  the  Sulphate  of  Ammonium,  stirring  until  it  is  dis- 
solved, and  set  the  liquid  aside  to  crystallize.  Wash  the  crystals 
quickly  with  very  cold  water,  wrap  them  in  bibulous  paper,  and  dry 
them  in  the  open  air. 

Fe23SO,  +  (NH,)2S0,  =  Fe,(NH,)/SO,),. 

Ferric  Amnionium  Ammonio-ferric 

Sulphate.  Sulphate.  Sulphate. 

It  is  well  to  choose  the  cold  winter  weather  to  prepare  this  salt,  if  it 
is  possible  to  make  a  choice,  as  handsome  crystals  may  then  be  obtained 
with  little  labor.  This  compound  is  not  very  stable,  melting  oftentimes 
in  hot  summer  weather  in  its  water  of  crystallization. 


Ferri  et  Ammonii  Sulphas.   U.  S. 

Odor, 

Taste,  and 

Solubility. 

Keaction. 

Water. 

Alcohol. 

Pale  violet,  octohedral  crystals,  efflorescent  on 
exposure  to  air.     When  strongly  heated,  the 
crystals  fuse,  lose  their  water  of  crystalliza- 
tion, swell  up,  and  finally  leave  a  pale  brown 
residue. 

Odorless;    acid,  styp- 
tic  taste;    slightly 
acid  reaction. 

At  15°  C. 
(59°  F.), 
3  parts. 

Boiling, 
0.8  part. 

Insoluble. 

Tests. 

Impurities.          Test  foe  Impurities. 

The  aqueous  solution  of  the  salt  yields  a  blue  precipitate 
with  potassium  ferrocyanide  T.S.     With  potassium  or 
sodium  hydrate  T.S.,  it  affords  a  brownish-red  precipi- 
tate, and  if  the  mixture  be  heated,  vapor  of  ammonia 
is  evolved.     With  barium  chloride  T.S.,  it  produces  a 
white  precipitate  insoluble  in  hydrochloric  acid. 

If  0.56  (0.6588)  Gm.  of  the  salt  be  dissolved  in  a  glass- 
stoppered  bottle  (having  a  capacity  of  about  100  C.c.) 
in  15  C.c.  of  water  and  2  C.c.  of  hydrochloric  acid, 
and,  after  the  addition  of  1  Gm.  of  potassium  iodide, 
the  mixture  be  kept  for  half  an  hour  at  a  tempera- 
ture of  40°  C.  (104°  F.),  and  then  allowed  to  cool, 
and  mixed  with  a  few  drops  of  starch  T.S.,  it  should 
require  not  less  than  11.6  C.c.  of  decinormal  sodium 
hyposulphite  V.8.  to  discharge  the  blue  or  greenish 
color  of  the  liquid  (each  C.c.  of  the  volumetric  solu- 
tion indicating  1  per  cent,  of  metallic  iron). 

Aluminum.  ■ 

If  all  the  iron  be  pre- 
cipitated from  a  so- 
lution of  the  salt  by 
treating  with  an  ex- 
cess of  potassium  or 
sodium  hydrate  T.S., 
the     resulting     fil- 
trate, when  neutral- 
ized with  hydrochlo- 
ric  acid,    and   then 
mixed  with   ammo- 
nia    water,     should 
not    yield   a   white, 
gelatinous    precipi- 
tate. 
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Uses. — Iron  alum  is  used  as  a  styptic  in  saturated  solution.  It 
partakes  more  of  the  characteristics  of  an  alum  tlian  of  an  iron  salt. 

FERRI    ET   AMMONII    TARTRAS.    U.S.     Iron  and  Ammonium  Tartrate. 
[Ammonio-Ferric  Tartrate.] 

Metric.  Old  form. 

Solution  of  Ferric  Sulphate loo  C.c.  3  fl.  oz.  3  fl.  dr. 

Tartaric  Acid 29  Gm.  1  oz.  av. 

Distilled  Water 200  C.c.  7  fl.  oz. 

Ammonia  Water, 

Water,  each,  a  sufficient  quantity. 

To  110  C.c.  [old  form  3  fl.  oz.  6  fl.  dr.]  of  Ammonia  Water,  pre- 
viously diluted  with  250  C.c.  [old  form  8  fl.  oz.]  of  cold  Water,  add, 
with  constant  stirring,  the  Solution  of  Ferric  Sulphate,  previously 
diluted  with  1300  C.c.  [old  form  42  fl.  oz.]  of  cold  AVater.  When 
the  precipitate  has  subsided,  draw  off  the  clear,  supernatant  liquid  by 
means  of  a  siphon,  then  mix  the  precipitate  intimately  with  about 
1500  C.c.  [old  form  48  fl.  oz.]  of  cold  Water,  again  draw  ofi*  the 
clear  liquid,  and  repeat  the  washing  with  Water  in  the  same  manner 
until  the  decanted  liquid  gives  not  more  than  a  slight  cloudiness  with 
barium  chloride  test-solution.  Then  transfer  the  precipitate  to  a  wet 
muslin  strainer,  allow  it  to  drain,  and  express  the  water  as  completely 
as  possible.  Dis.solve  one-half  of  the  Tartaric  Acid  in  the  Distilled 
Water,  neutralize  the  solution  exactly  with  Ammonia  Water,  then  add 
the  other  half  of  the  Tartaric  Acid,  and  dissolve  it  by  the  application 
of  a  gentle  heat.  Now  add  the  moist  ferric  hydrate,  in  successive 
portions,  stirring  constantly,  and  continue  the  heat,  which  should  not 
exceed  60°  C.  (140°  F.),  until  the  hydrate  is  dissolved.  Filter  the 
solution  while  hot,  evaporate  it  in  a  porcelain  vessel,  at  or  below  the 
above-mentioned  temperature,  to  the  consistence  of  syrup,  and  spread 
it  on  plates  of  glass,  so  that,  when  dry,  the  salt  may  be  obtained  in 
scales.  Keep  the  product  in  well-stoppered  bottles,  protected  from 
light. 

Theoretically,  this  salt  is  supposed  to  have  the  following  compo- 
sition:  2(FeO)NH„C,H,06.3H20.  The  formula  indicates  a  double 
tartrate,  in  which  the  two  basylous  hydrogen  atoms  have  been  substi- 
tuted by  one  of  iron  and  one  of  ammonium  radical.  The  scaled  salts 
are,  however,  not  definite  compounds. 

The  object  in  this  process  is  to  form  a  compound  in  which  ferric 
hydrate  is  made  soluble  by  acid  ammonium  tartrate,  and  the  double 
salt  iron  and  ammonium  tartrate  is  produced. 


Ferri  et  Ammonii  Tartras.  U.  S. 

Odor,  Taste,  and 
Reaction. 

SOLUBILITV. 

Water. 

Alcohol. 

Thin,   transparent    scales,    varying   in   color 
from    garnet-red    to    reddish- brown,    only 
slightly  deliquescent. 

Odorless ;        sweetish 
and  slightly  ferru- 
ginous taste;    neu- 
tral reaction. 

Very  sol- 
uble. 

Insoluble. 

43 
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Tests  for  Identity. 


Impdbities. 


Test  fob  Impurities. 


The  aqueous  solution  of  the  salt  is  not  precipitated, 
but  is  rendered  darker,  by  ammonia  water.  If 
heated  with  potassium  or  sodium  hydrate  T.S.,  it 
yields  a  brownish-red  precipitate,  and  vapor  of 
ammonia  is  evolved.  On  adding  potassium  fer- 
rocyanide  to  an  aqueous  solution  of  the  salt,  no 
blue  color  or  precipitate  is  produced  unless  the 
solution  is  acidulated  with  hydrochloric  acid.  If 
a  solution  of  the  salt  be  deprived  of  iron  by  boil- 
ing with  an  excess  of  solution  of  soda,  the  concen- 
trated and  cooled  filtrate,  when  supersaturated 
with  acetic  acid,  will  afford  a  white,  crystalline 
precipitate.  If  0.56  (0.5588)  Gm.  of  the  salt  be 
dissolved  in  a  glass-stoppered  bottle  (having  a 
capacity  of  about  100  C.c.)  in  15  C.c.  of  water 
and  2  C.c.  of  hydrochloric  acid,  and,  after  the 
addition  of  1  Gm.  of  potassium  iodide,  the  mix- 
ture be  kept  for  half  an  hour  at  a  temperature  of 
40°  C.  (10-1°  F.),  then  cooled,  and  mixed  with  a 
few  drops  of  starch  T.S.,  it  should  require  about 
17  C.c.  of  decinormal  sodium  hyposul|}hite  V.S. 
to  discharge  the  blue  or  greenish  color  of  the 
liquid  (each  C.c.  of  the  volumetric  solution  indi- 
cating 1  per  cent,  of  metallic  iron]. 


Citrates  or 
Tartrates  of 
the  Fixed  Al- 
kalies. 


f  When  strongly  heated, 
the  salt  chars,  emits 
I  fumes  having  the 
I  odor  of  burnt  sugar, 
j  and  finally  leaves  a 
I  residue  of  ferric  ox- 
ide, which  should 
not  have  an  alkaline 
reaction  upon  litmus 
paper. 


Uses. — This  preparation  is  a  mild  chalybeate,  the  dose  being  ten  to 
thirty  grains  (0.6  to  1.9  Gm.), 

FERRI    ET   POTASSII    TARTRAS.   U.  S.     Iron  and  Potassium  Tartrate. 
[Potassio-Ferric  Tartrate.] 

Metric.  Old  form. 

Solution  of  Ferric  Sulphate loo  C.c.  3  fl.  oz.  3  fl.  dr. 

Potassium  Bitartrate 38  Gm.  1  oz.  av.  150  gr. 

Distilled  Water 300  C.c.  10  fl.  oz. 

Ammonia  Water, 

Water,  each,  a  sufficient  quantity. 

To  no  C.c.  [old  form  3  fl.  oz.  6  fl.  dr.]  of  Ammonia  Water,  pre- 
viously diluted  Avith  250  C.c.  [old  form  8  H.  oz.]  of  cold  Water,  add, 
under  constant  stirring,  the  Solution  of  Ferric  Sulphate,  previously 
diluted  with  1300  C.c.  [old  form  44  fl.  oz.]  of  cold  Water.  When  the 
precipitate  has  subsided,  draw  off  the  clear,  supernatant  liquid  by 
means  of  a  siphon,  then  mix  the  precipitate  intimately  with  about  1500 
C.c.  [old  form  50  fl.  oz.]  of  cold  Water,  again  draw  off  the  clear 
liquid,  and  repeat  the  washing  with  Water  in  the  same  manner  until 
the  decanted  liquid  gives  not  more  than  a  slight  cloudiness  with  ba- 
rium chloride  test-solution.  Then  transfer  the  precipitate  to  a  wet 
muslin  strainer,  allow  it  to  drain,  and  express  the  water  as  completely 
as  possible.  Mix  the  Potassium  Bitartrate  with  the  Distilled  Water  in 
a  porcelain  vessel,  heat  the  mixture,  on  a  water-bath,  to  a  temperature 
not  exceeding  60°  C.  (140°  F.),  and  gradually  add  the  moist  ferric 
hydrate,  stirring  constantly  until  it  is  dissolved.  Filter  the  liquid 
while  hot,  and  let  the  filtrate  stand  in  a  cool,  dark  place  for  twenty- 
four  hours.  Then  stir  it  well  with  a  porcelain  or  glass  spatula,  so  that 
the  precipitate  which  has  formed  in  it  mny  be  thoroughly  incorporated 
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with  the  liquid.  Now  add,  very  cautiously,  just  enough  Ammonia 
Water  to  dissolve  the  preci})itate,  eva])orate  the  solution  in  a  porcelain 
vessel,  at  or  below  tlie  above-mentioned  temperature,  to  the  consistence 
of  syrup,  and  spread  it  on  plates  of"  glass,  so  that,  when  dry,  the  salt 
may  be  obtained  in  scales. 

Keep  the  product  in  well-stoppered  bottles,  protected  from  light. 

The  intention  in  making  iron  and  potassium  tartrate  is  to  replace 
the  hydrogen  in  the  acid  potassium  tarti-ate  with  iron,  so  that  a  double 
salt  is  produced  like  potassium  and  sodium  tartrate. 


Ferri  et  Potassii  Tartras.   U.  S. 

Odor,  Taste,  and 
Keaction. 

Solubility. 

Water. 

Alcohol. 

Thin,  transjiarent,  slightly  deliquescent  scales, 
varying  in  color  from  garnet-red  to  reddish- 
brown.     When  strongly  heated,  the  salt  chars, 
emits  fumes  having  the  odor  of  burnt  sugar, 
and  finally  leaves  a  dark  brovrn  residue,  having 
a  strongly  alkaline  reaction,  and  effervescing 
with  acids  (distinction  from  iron  and  ammo- 
niiim  tartrate). 

Odorless  ;  sweetish, 
slightly      ferrugi- 
nous   taste ;    neu- 
tral reaction. 

Very 
soluble. 

Insoluble. 

Tests  for  Identity. 


The  aqueous  solution  of  the  salt  is  not  precipitated,  but  is  rendered  darker,  by  ammonia 
water.  If  heated  with  potassium  or  sodium  hydrate  T.S.,  it  yields  a  brownish-red  precipi- 
tate, and  a  slight  odor  of  ammonia  is  evolved.  On  adding  potassium  ferrocyanide  T.S. 
to  an  aqueous  solution  of  the  salt,  no  blue  color  or  precipitate  is  produced,  unless  the 
solution  is  acidulated  with  hydrocliloric  acid.  If  a  Ifl-per-cent.  solution  of  the  salt  be 
deprived  of  its  iron  by  boiling  with  an  excess  of  potassium  or  sodium  hydrate  T.S.,  the 
filtrate  when  slightly  acidulated  with  acetic  acid  will  gradually  deposit  a  white,  crystalline 
precipitate. 

If  0.56  (0.5o88)  Gm.  of  the  salt  be  dissolved  in  a  glass-stoppered  bottle  (having  a  capacity  of 
about  100  C.c.)  in  15  C.c.  of  water  and  2  C.c.  of  hydrochloric  acid,  and,  after  the  addition 
of  I  Gm.  of  potassium  iodide,  the  mixture  be  kept  for  half  an  hour  at  a  temperature  of  40° 
C.  (104°  F.)  and  then  allowed  to  cool  and  mixed  with  a  few  drops  of  starch  T.S.,  it  should 
require  about  15  C.c.  of  dccinormal  sodium  hyposulphite  V.S.  to  discharge  the  blue  or  green- 
ish color  of  the  liquid  (each  C.c.  of  the  volumetric  solution  indicating  1  per  cent,  of  metallic 
iron.) 


Uses. — This  is  a  mild  ferruginous  tonic,  and  is  given  in  doses  of  ten 
to  thirty  grains  (0.6  to  1.9  Gm.). 

The  French  use  this  salt  by  making  it  into  an  olive-shaped  ball,  to 
which  a  loop  of  string  is  attached  ;  a  lead-pencil  or  any  convenient  stick 
is  run  through  the  loop,  and  the  ball  susj^ended  over  a  glass  containing 
wine  or  water,  at  such  a  height  as  to  dip  into  the  liquid,  so  as  to  dissolve 
the  necessary  quantity  :  the  liquid  is  soon  impregnated  with  the  iron 
salt,  and  a  second  dose  is  ])repared  like  the  first  by  refilling  the  glass. 
This  form  is  called  ^^Boule  de  3Iars,^'  and  furnishes  a  ready  method 
of  obtaining  a  mild  chalybeate  draught. 

FERRI    HYPOPHOSPHIS.   U.S.     Ferric  Hypophosphite. 
re,(PHA)6;  501.04. 
Preparation. — This  is  among  the  hypophosphites  brought  into  notice 
ill  consequence  of  their  recommendation  by  Dr.  Chureliill  in  the  treat- 
ment of  phthisis,  in  which  they  were  thought  to  be  useful  by  the  intro- 
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duction  of  phosphorus  into  the  system.  This  particular  salt  may  be 
considered  preferable  to  others  when  a  marked  condition  of  anaemia 
indicates  a  deficiency  of  iron  in  the  tissues.  It  may  be  made  by  the 
action  of  hypophosphorous  acid  on  ferrous  carbonate  formed  by  pre- 
cipitation from  ferrous  sulphate ;  but,  as  some  difficulty  has  been  found 
in  obtaining  this  acid  perfectly  pure,  preference  has  been  given  to 
the  plan  of  double  decomposition.  This  salt  may  be  made  by  causing 
ferrous  sulphate  and  calcium  hypophosphite  to  react  on  each  other  in 
molecular  proportions  represented  by  480  grains  of  crystallized  ferrous 
sulphate  and  326  grains  of  commercial  hypophosphite, — in  the  latter 
an  allowance  of  10  per  cent,  being  made  for  impurities  ordinarily 
found  in  that  salt.  These  quantities  will  yield  320  grains  of  ferric 
hypophosphite,  and  the  reaction  will  be  represented  by  the  following 
formula : 

Ca(H2P02)2  +  FeSO,  =  CaSO,  +  Fe(H2P02)2. 


Calcium 
Hypophosphite. 


Ferrous 
Sulphate. 


Calcium 
Sulphate. 


Ferrous 
Hyposulphite. 


Calcium  sulphate  is  precipitated,  and  ferrous  hypophosphite  is  held 
in  solution.  In  this  condition  the  salt  is  a  ferrous  compound ;  but  on 
evaporation  the  ferrous  salt  becomes  ferric,  and  acquires  the  properties 
detailed  in  the  Pharmacopoeia. 


Ferri  Hypophosphis.  V.  8, 

Solubility. 

Water. 

Other  Solvents. 

A  white  or  grayish-white  pow- 
der, permanent  in  the  air. 

Odorless ;  nearly 
tasteless. 

Slightly  soluble; 
more      readily 
soluble      in 
presence        of 
hypophospho- 
rous acid. 

Freely    soluble    in 
warm,  concentrated 
solutions  of  the  ci- 
trates of  the  alka- 
lies, with  which  it 
forms    green    solu- 
tions. 

Tests  for  Identity  and  Quantitative 
Test. 

Impurities.                     Tests  fob  Impurities. 

When  strongly  heated  in  a  dry  test- 
tube,  the  salt  evolves  a  spontaneously 
inflammable    gas    (hydrogen    phos- 
phide), and,  on   complete  ignition, 
leaves  a  residue  of  ferric  pyrophos- 
phate.    The  salt  is  readily  oxidized 
by    nitric   acid  or   other   oxidizing 
agents. 

If  0.1  Gm.  of  Ferric  Hypophosphite  be 
mixed  with  10  C.c.  of  water,  then  10 
Co.  of  diluted  sulphuric  acid  and  60 
C.c.  of  decinormal   potassium    per- 
manganate V.S.  added,  and  the  mix- 
ture  boiled    for  fifteen    minutes,  it 
should  require  not  more  than  3  C.c. 
of  decinormal   oxalic  acid  V.S.   to 
discharge  the  red  color  (correspond- 
ing to  at  least  98.1  per  cent,  of  the 
pure  salt). 

Phosphate. 

Carbonate. 
Calcium. 

'  If  0.5  Gm.  of  the  salt  be  boiled  with 
10  C.c   of  potassium  or  sodium  hy- 
drate T.S.,  a  reddish-brown  precipi- 
tate will  be  produced;  and  if  to  the 
filtrate  from  the  latter,  slightly  acid- 
ulated with  hydrochloric  acid,  mag- 
nesia mixture  be  added,  and  sub- 
sequently   an    excess   of    ammonia 
water,    no    crystalline    precipitate 
should  be  produced. 

'  If  to   0.5   Gm.  of  the  salt   5  C.c.  of 
acetic  acid  be  added,  no  efferves- 
cence should  occ-ur. 
And  if  the  mixture  be  subsequently 
heated  to  boiling,  the  filtrate,  upon 
cooling,  should  afford  no  turbidity 
with  ammonium  o.xalate  T.S. 

Uses. — Ferric  hypophosphite  is  given  in  anaemia  and  in  cases  of 
defective  nerve-nutrition  :  it  is  administered  in  the  form  of  pills,  pow- 
ders, or  syrup.     The  dose  is  from  five  to  ten  grains  (0.3  to  0.6  Gm.). 
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FERRI    lODIDUM    SACCHARATUM.    U.  S.     Saccharated    Ferrous  Iodide. 

Metric.  Old  furm. 

Iron,  in  the  form  of  fine,  bright  wire,  and  cut  into  small 

pieces 6  Gm.  30  grains. 

Reduced  Iron i  Gm.  5  grains. 

Iodine 17  Gm.  85  grains. 

Distilled  Water, 

Sugar  of  Milk,  recently  dried,  each,  a  sufficient  quantity. 

To  make 100  Gm.  600  grains. 

Mix  the  Iron  Wire,  Iodine,  and  20  C.c.  [old  form  3  fl.  dr.]  of  Dis- 
tilled Water  in  a  flask  of  thin  glass,  shake  the  mixture  occasionally, 
until  the  reaction  ceases,  and  the  solution  has  acquired  a  green  color  and 
lost  the  smell  of  Iodine ;  then  filter  it  through  a  small,  wetted  filter 
into  a  porcelain  capsule  containing  40  Gm.  [old  form  200  gr.]  of  Sugar 
of  Milk.  Rinse  the  flask  and  Iron  Wire  with  a  little  Distilled  Water, 
pass  the  rinsings  through  the  filter  into  the  capsule,  and  evaporate,  on 
a  water-bath,  with  frequent  stirring,  until  a  dry  mass  remains.  Transfer 
this  quickly  to  a  heated  iron  mortar,  reduce  it  to  powder,  and  mix  it 
intimately,  by  trituration,  with  the  Reduced  Iron  and  enough  Sugar  of 
Milk  to  make  the  final  product  weigh  100  Gm.  [old  form  500  grains]. 

Transfer  the  powder  at  once  to  small  and  perfectly  dry  bottles,  which 
should  be  securely  stoppered,  and  kept  in  a  cool  and  dark  place. 

This  process  requires  first  the  production  of  ferrous  iodide  (see 
Syrupus  Ferri  lodidi,  page  304) ;  the  solution  is  then  evaporated 
quickly  and  granulated,  diluted  with  sugar  of  milk,  powdered,  and  at 
once  introduced  into  bottles.  This  powder,  upon  keeping,  is  very  apt 
to  become  oxidized  and  show  the  presence  of  free  iodine.  The  object  of 
adding  reduced  iron  to  the  finished  product  is  that  it  may  combine  with 
any  iodine  set  free.    When  of  a  brown  color  it  should  not  be  dispensed. 


Ferri  lodidum  Saccharatum.  U.  S. 

Odor,  Taste, 

AND 

Solubility. 

Keaction. 

Water. 

Alcohol. 

A    yellowish-white    or    grayish, 
very  hygroscopic  powder. 

Odorless ;    sweetish, 
ferruginous  taste ; 
slightly    acid   re- 
action. 

At  15°  0.(59°  F.),7  parts, 
with  the  exception  of 
the  added  reduced  iron, 
and  forming  an  almost 
clear  solution. 

Partially 
soluble. 

Tests  fob  Identity  and  Quantitative  Test. 

Impurities.                Tests  fob  Impurities. 

The  aqueous  solution  yields  a  blue  precipitate 
with  potassium  ferricyanide  T.S.     If  mixed 
with  a  little  starch  T.S.,  and  afterwards  with 
a  little  chlorine  water,  the  solution  assumes  a 
deep  blue  color. 

If   1..55   (1.5447)   Gm.  of  Saccharated   Ferrous 
Iodide  be  dissolved  in  about  20  C.c.  of  water, 
in  a  small  flask,  and  to  this  solution  be  succes- 
sively added,  first,  22  C.c.  of  decinortnal  silver 
nitrate  V.S.,  then  5  C.c.  of  diluted  nitric  acid 
and  5  C.c.  of  ferric  ammonium  sulphate  T.S., 
it  should  not  require  more  than  2  C.c.  of  deci- 
normal  potassium  sulphocyanate  V.S.  to  pro- 
duce a  reddish-brown  tint,  which  persists  after 
shakinc;  (corresponding  to  about  20  per  cent. 
of  pure  Ferrous  Iodide). 

Salts  of  Fixed 
Alkalies. 

Free  Iodine. 

When  strongly  heated,  the 
compound     swells     up, 
evolves     the     odor     of 
iodine     and     of     burnt 
sugar,  and,  on  complete 
ignition,  leaves  a  resi- 
due, which  should  yield 
nothing  soluble  to  water. 

The    color   produced     by 
adding  to  the  salt  some 
starch  T.S.,   and    after^ 
wards   a  little  chlorine 
water,  should  not  be  de- 
veloped in  the  aqueous 
solution  by  starch  T.S. 
alone. 
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SYRUPUS    FERRI    lODlDI.   U.  S.     Syrup  of  Ferrous  Iodide. 
A  syrupy  liquid  containing  10  per  cent,  of  Ferrous  Iodide  [Fel ;  309.1]. 

This  syrup  is  prepared  by  forming  a  solution  of  ferrous  iodide  by 
acting  on  iron  wire  with  iodine  in  the  presence  of  water  ;  the  green  solu- 
tion of  ferrous  iodide  is  then  protected  by  the  addition  of  syrup,  and  the 
mixture  is  filled  into  small,  well-stoppered  bottles  which  are  accessible 
to  daylight.  The  object  of  exposing  the  syrup  to  daylight  is  to  pre- 
vent the  separation  of  free  iodine,  to  which  the  irritant  action  is  due, 
the  syrup  being  prone  to  decomposition  and  discoloration  from  this 
separation  :  when  iodine  is  diffused  through  water  and  is  exposed  to 
light,  colorless  hydriodic  acid  is  formed,  and  this  is  measurably  pro- 
tected from  change  through  the  intervention  of  the  syrup.  (See  Syrupus 
Acidi  Hydriodici,  page  300.)  The  dose  of  this  syrup  is  from  ten  to 
thirty  minims  (0.6  to  1.8  C.c.)  :  it  should  be  largely  diluted,  and  sucked 
through  a  glass  tube,  to  protect  the  teeth  from  injury. 

PILUL.^   FERRI    lODIDI.   U.  S.     Pills  of  Ferrous  Iodide. 

The  liability  to  decomposition  of  ferrous  iodide  has  led  to  various 
forms  of  administration  which  will  present  it  unaltered.  The  official 
pills  of  ferrous  iodide  are  directed  to  be  coated  with  an  ethereal  solution 
of  tolu  to  preserve  them  from  change.  The  pills  contain  ferrous  iodide, 
sugar,  extract  of  glycyrrhiza,  glycyrrhiza,  and  acacia.  There  is  in  each 
pill  nearly  one  grain  of  ferrous  iodide.  Ferrous  iodide  is  a  valuable 
salt  in  diseases  attended  with  anaemia  which  require  the  use  of  an  alter- 
ative.    The  dose  is  one  or  two  pills. 

FERRI    LACTAS.   U.  S.     Ferrous  Lactate. 
re(C3H503)2  +  SH^O  ;  287.34. 
Preparation. — This  salt  may  be  made  by  the  former  official  process : 
Take  of  Lactic  Acid,  1  fl.  oz. ;  Iron,  in  the  form  of  filings,  240  grains ; 
Distilled  Water,  a  sufficient  quantity.     Mix  the  Acid  with  a  pint  of 
Distilled  Water  in  an  iron  vessel,  add  the  Iron,  and  digest  the  mixture 
on  a  water-bath,  supplying  Distilled  Water,  from  time  to  time,  to  pre- 
serve the  measure.     When  the  action  has  ceased,  filter  the  solution, 
while  hot,  into  a  porcelain  capsule,  and  set  it  aside  to  crystallize.     At 
the  end  of  forty-eight  hours,  decant  the  liquid,  wash  the  crystals  with 
a  little  alcohol,  and  dry  them  on  bibulous  paper.     By  evaporating  the 
mother-water  in  an  iron  vessel  to  one-half,  filtering  while  hot,  and 
setting  the  liquid  aside,  more  crystals  may  be  obtained. 

Fe,  -h  4HC3H,03  =  2Fe(C3HA)2  +  H4. 

Iron.  Lactic  Acil.  FerDus  Lactate.  Hydrogen. 


Ferri  Lactas.   U.S. 


Pale,  greenish-white  crusts,  consist- 
ing of  small,  needle-shaped  crys- 
tals, permanent  in  the  air.  When 
heated  on  platinum  foil,  the  salt 
froths  up,  gives  out  thick,  white, 
acrid  funics,  and  chars,  a  brown- 
red  residue  being  finally  left. 


Odor,  Taste, 
AND  Reaction. 


Slight,  peculiar 
odor;  mild, 
sweetish,  fer- 
ruginous taste ; 
slightly  acid 
reaction. 


Water. 


At  15°  C. 

(59°  P.), 
40  parts. 

Boiling, 
12  parts. 


Almost 
insoluble. 


Other  Solvents. 


Freely  soluble 
in  solution  of 
an  alkaline 
citrate,  yield- 
ing a  green 
solution. 
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Tests  fob  Identity. 


Impurities. 


Tests  fob  Impurities. 


The  aqueous  solution 
of  the  salt  has  a  grceu- 
ish-yellow  color. 

The  aqueous  solution 
yields  a  blue  precipitate 
with  potassium  forricy- 
aniclo  T.S. 

The  aqueous  solution 
yields  a  light  blue  pre- 
cipitate with  potassium 
ferrocyanide  T.S. 


Sulphate,  Ci- 
trate, Chlo- 
ride, Tar- 
trate, Malate, 
and  of  For- 
eign Metals. 

Sulphate,  Chlo- 
ride. 


Sugar. 


Butyric  Acid. 

Carbonate. 
Sugar,       Gum, 
Readily       Car- 
bonizable  Im- 
purities. 


Foreign  Salts. 


A  2-per-cent.  aqueous  solution  of  the  salt  should 
not  afford  with  lead  acetate  T.S.,  nor,  after 
acidulation  with  hydrochloric  acid,  with  hy- 
drogen sulphide  T.S.,  more  than  a  whitish 
opalescence. 

The  aqueous  solution,  acidulated  with  nitric 
acid,  should  not  afford  more  than  a  slight 
opalescence  with  barium  chloride  T.S.,  or 
with  silver  nitrate  T.S. 

If  25  C.c.  of  the  aqueous  solution  (1  in  50), 
mixed  with  5  C.c.  of  diluted  sulphuric  acid, 
bo  boiled  for  a  few  minutes,  then  precipitated 
by  an  excess  of  potassium  or  sodium  hydrate 
T.S.,  the  filtrate,  mixed  with  a  few  drops  of 
alkaline  cupric  tartrate  V.S.  and  heated  to 
boiling,  should  not  atl'ord  a  red  precijjitate. 

If  a  portion  of  the  salt  be  triturated  with  strong 
sulphuric  acid,  no  offensive  odor  should  be 
developed. 

Nor  should  any  gas  be  evolved. 

And  the  mixture,  after  standing  for  some  time, 
should  not  assume  a  brown  color. 

If  1  Gm.  of  the  salt,  contained  in  a  porcelain 
crucible,  be  moistened  with  nitric  acid,  and 
carefully  ignited,  it  should  leave  a  residue  of 
ferric  oxide  weighing  not  less  than  0.270  or 
more  than  0.278  Gm.  This  residue  should  not 
have  an  alkaline  reaction  upon  litmus  paper, 
nor  yield  anything  soluble  to  water. 


Uses. — Ferrous  lactate  is  used  as  a  chalybeate  because  it  is  believed 
to  be  more  readily  assimilated  tliau  other  iron  salts.  It  is  given  in 
doses  of  one  to  five  grains  (0.06  to  0.3  Gm.). 

FERRI   OXIDUM   HYDRATUM,   U.S.     Ferric  Hydrate. 

Fe,(0H)6  =  213.52. 
[Ferric  Hydroxide.     Hydrated  Oxide  of  Iron.] 

Metric.  Old  form. 

Solution  of  Ferric  Sulphate loo  C  c.  10  fl.  oz. 

Ammonia  Water no  C.c.  11  fl.  oz. 

Water,  a  sufficient  quantity. 

To  the  Ammonia  Water,  previously  diluted  with  250  C.c.  [old  form 
25  fl.  oz.]  of  cold  Water,  add,  under  constant  stirring,  the  Sohition  of 
Ferric  Sulphate,  previously  diluted  with  1000  C.c.  [old  form  100  fl. 
oz.]  of  cold  Water.  As  soon  as  the  precipitate  has  subsided,  draw  off 
the  clear  liquid  by  means  of  a  siphon,  then  mix  the  precipitate  inti- 
mately with  about  1000  C.c.  [old  form  100  fl.  oz.]  of  cold  Water,  again 
draw  off  the  clear  liquid  after  subsidence  of  the  precipitate,  and  repeat 
this  operation,  until  a  portion  of  the  decanted  liquid  gives  not  more 
than  a  slight  cloudiness  with  barium  chloride  test-solution.  Finally 
transfer  the  precipitate  to  a  wet  muslin  strainer,  and,  after  it  has  drained, 
mix  it  with  sufficient  cold  Water  to  make  the  mixture  weigh  250 
Gm.  [old  form  25  oz.  av.]. 
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When  Ferric  Hydrate  is  to  be  made  in  haste,  for  use  as  an  antidote, 
the  washing  may  be  performed  more  quickly,  though  less  perfectly,  by 
transferring  the  precipitate  at  once  to  a  wet  muslin  strainer,  pressing 
forcibly  with  the  hands,  until  no  more  liquid  passes,  and  then  adding 
enough  Water  to  make  the  whole  weigh  about  250  Gm.  [old  form  25 
oz.  av.]. 

Note. — The  ingredients  for  preparing  Ferric  Hydrate  as  an  antidote 
should  always  be  kept  on  hand  in  bottles  containing,  respectively,  200 
Cc.  [old  form  6  fl.  oz.]  of  the  Solution  of  Ferric  Sulphate,  and  220 
C.c.  [old  form  6J  fl.  oz.]  of  Ammonia  Water. 

The  reaction  is  as  follows  : 


Fe^SSO,  +  6NH,HO  = 

Fe,(HO)e 

+  3(NH,),S0,. 

Ferric                    Ammonium 

Ferric 

Ammonium 

Sulphate.                    Hydrate. 

Hydrate. 

Sulphate. 

Ammonia  water  is  preferred  as  the  precipitant,  because  an  excess  is 
easily  detected  by  the  odor,  and  the  salt  formed  is  easily  washed  out. 

Uses. — This  compound  is  used  as  the  basis  of  several  iron  salts, 
citrate,  tartrate,  etc.,  and  also  as  the  antidote  to  poisoning  by  arsenic. 
For  the  latter  purpose  it  should  be  administered  freely.  It  acts  by 
producing  insoluble  ferrous  arsenate. 

2Fe2(HO)6  -f  AsA  =  Fe3(As04)2  +  Fe(HO)2  +  SH^O. 

Ferric  Arsenous  Ferrous  Fenrous  Water. 

Hydrate.  Oxide.  Arsenate.  Hydrate. 

It  should  never  be  kept  on  hand,  as  it  decomposes  even  when  kept 
under  water :  the  ingredients  should  always  be  kept  already  weighed 
out,  placed  in  suitable  bottles,  and  in  an  accessible  and  well-known  place 
in  the  store,  so  that  if  wanted  quickly  it  can  be  made  without  the 
unnecessary  loss  of  a  moment's  time. 

FERRI    OXIDUM    HYDRATUM    CUM    MAGNESIA.   U.S.     Ferric 
Hydrate  with  Magnesia. 

[Arsenic  Antidote.] 

Metric.  Old  form. 

Solution  of  Ferric  Sulphate 50  C.c.  1  fl.  oz.  5J  fl.  dr. 

Magnesia 10  Gm.  154  grains. 

Water,  a  sufficient  quantity. 

Mix  the  Solution  of  Ferric  Sulphate  with  100  C.c.  [old  form  3  fl. 
oz.]  of  Water,  and  keep  the  liquid  in  a  large,  v/ell-stoppered  bottle. 
Rub  the  Magnesia  with  cold  Water  to  a  smooth  and  thin  mixture, 
transfer  this  to  a  bottle  capable  of  holding  about  1000  C.c.  [old  form 
2  pints],  and  fill  it  with  Water  to  about  three-fourths  of  its  capacity. 
When  the  preparation  is  wanted  for  use,  shake  the  Magnesia  mixture 
to  a  homogeneous,  thin  magma,  add  it  gradually  to  the  Iron  Solution, 
and  shake  them  together  until  a  uniform,  smooth  mixture  results. 

Note. — The  diluted  Solution  of  Ferric  Sulphate,  and  the  mixture 
of  Magnesia  with  Water,  should  always  be  kept  on  hand,  ready  for 
immediate  use. 

Uses. — This  preparation  furnishes  a  ready  and  efficient  antidote 
against  arsenous  acid.  Ferric  hydrate  is  produced  when  the  mixture 
of  magnesia  is  added  to  the  diluted  solution  of  ferric  tersulphate,  and, 
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as  the  magnesia  is  in  excess  and  acidity  thus  prevented,  no  harm  can 
result  from  not  separating  the  by-products  of  the  reaction.  It  con- 
tains in  addition  magnesium  sulphate  and  hydrate.  It  has  been  shown 
that  no  soluble  compound  with  arsenic  is  formed  when  it  is  used  as  an 
antidote,  and  the  presence  of  the  magnesium  salts,  from  a  therapeutical 
point  of  view,  is  not  objectionable. 

FERRI    PHOSPHAS    SOLUBILIS.   U.  S.     Soluble  Ferric  Phosphate. 

Metric.  Old  form. 

Ferric  Citrate 50  Gm.  10  oz.  av. 

Sodium  Phosphate,  uneffloresced 55  Gm.  11  oz.  av. 

Distilled  Water 100  C.c.  19  fl.  oz. 

Dissolve  the  Ferric  Citrate  in  the  Distilled  Water  by  heating  on  a 
water-bath.  To  this  solution  add  the  Sodium  Phosphate,  and  stir  con- 
stantly until  it  is  dissolved.  Evaporate  the  solution  on  a  water-bath, 
at  a  temperature  not  exceeding  60°  C.  (140°  F.),  to  the  consistence  of 
thick  syrup,  and  spread  it  on  plates  of  glass,  so  that,  when  dry,  the 
salt  may  be  obtained  in  scales. 

Keep  the  product  in  dark  amber-colored,  well-stoppered  bottles. 

This  is  a  scaled  salt,  and  very  different  from  the  insoluble  slate- 
colored  powder  of  iron  phosphate  formerly  official.  It  is  not  a  definite 
chemical  compound,  but  is  sometimes  termed  sodio-ferric  citroplios- 
phate.     It  greatly  resembles  tlie  official  ferric  pyrophosphate. 


Ferri  Fhosphas  Solubilis.   U.S. 

Odob,  Taste,  and 

Solubility. 

Reaction. 

Water. 

Alcohol. 

Thin,  bright  green,  transparent  scales, 
permanent  in  dry  air  when  excluded 
from  light,  but  becoming  da:k  and  dis- 
colored on  exposure  to  light. 

Odorless ;  acidulous,  slight- 
ly saline  taste.     Slightly 
acid  reaction. 

Freely 
and  com- 
pletely. 

Insoluble. 

Tests  fob  Identity. 

Impurities.               Tests  fob  Impurities. 

With  potassium  ferrocyanide  T.S.  the  solution 
gives  a  blue  color,  but  does  not  yield  a  blue 
precipitate,  unless  it  has  been  acidulated  with 
hydrochloric  acid. 

If  1  Gm.  of  the  salt  be  boiled  with  10  C.c.  of  po- 
tassium  or  sodium  hydrate  T.S.,  a  reddish- 
brown  precipitate  is  produced,  and  if  the  col- 
orless filtrate  from  this  precipitate  be  strongly 
acidulated  with  hydrochloric  acid,  then  mag- 
nesia  mixture    added,    and    subsequently    a 
Blight  excess  of  ammonia  water,  an  abundant 
white,  crystalline  precipitate  will  be  produced. 

Pyrophosphate.  • 

If  a  portion  of  the  filtrate 
from  this  precipitate  be 
acidulated    with    acetic 
acid,  and  heated  to  boil- 
ing, no  further  precipi- 
tate should  be  produced. 

Quantitative  Test. 


If  0.56  (0.5588)  Gm.  of  the  salt  be  dissolved  in  a  glass-stoppered  bottle  (having  a  cap9.city 
of  about  100  C.c.)  in  15  C.c.  of  water  and  2  C.c.  of  hydrochloric  acid,  and,  after  the  addi- 
tion of  1  Gm.  of  potassium  iodide,  the  mixture  be  allowed  to  stand  for  half  an  hour  at  a  tem- 
perature of  40°  C.  (104°  F.),  and  then  allowed  to  cool,  and  mixed  with  a  few  drops  of  starch 
T.S.,  it  should  require  about  12  C.c.  of  decinormal  sodium  hj'posuljihite  V.S.  to  discharge 
the  blue  or  greenish  color  of  the  liquid  (each  C.c.  of  the  volumetric  solution  indicating  1 
per  cent,  of  metallic  iron). 
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Uses. — This  is  a  mild  and  safe  ferruginous  tonic.  It  is  given  in 
doses  of  five  to  ten  grains  (0.3  to  0.6  Gm.). 

FERRI    PYROPHOSPHAS    SOLUBILIS.   U.S.     Soluble  Ferric 

Pyrophosphate. 

[Ferri  Pyrophosphas,  Pharm.  1880.] 

Metric.  Old  form. 

Ferric  Citrate 50  Gm.  8  oz.  av. 

Sodium  Pyrophosphate,  unefQoresced 50  Gm.  8  oz.  av. 

Distilled  Water 100  C.c.  16  fl.  oz. 

Dissolve  tlie  Ferric  Citrate  in  the  Distilled  Water,  by  heating  on  a 
water-bath.  To  this  solution  add  the  Sodium  Pyrophosphate,  and  stir 
constantly  until  it  is  dissolved.  Evaporate  the  solution,  on  a  M^ater- 
bath,  at  a  temperature  not  exceeding  60°  C.  (140°  F.),  to  the  consist- 
ence of  thick  syrup,  and  spread  it  on  plates  of  glass,  so  that,  when  dry, 
the  salt  may  be  obtained  in  scales. 

Keep  the  product  in  dark  amber-colored,  well- stoppered  bottles. 

This  compound  is  a  mixture  of  several  salts, — sodio-ferric  pyro- 
phosphate, sodio-ferric  citrate,  and  ferric  citrate.  It  differs  from  the 
salt  official  in  1870,  which  was  the  insoluble  ferric  pyrophosphate, 
Fe^SPgOy,  dissolved  in  solution  of  ammonium  citrate :  the  ammonium 
salt  is  less  stable  than  the  sodium  compound,  being  slowly  decomposed 
on  exposure  to  the  air,  and  the  process  yielded  an  unsatisfactory  product. 


Ferri  Pyrophosphas  Solubilis.   V.  S. 

Odor,  Taste,  and 

KkACTI'jN. 

Solubility. 

Water. 

Alcohol. 

Thin,  apple-green,  transparent  scales,  per- 
manent in  dry  air  when  excluded  from 
light,  hut  turning  dark  on  exposure  to 
light.     The  aqueous  solution  of  the  salt 
is  rendered  blue  by  potassium  ferrocya- 
nide  T.S.,  but  does  not  yield  a  blue  pre- 
cipitate with  this  reagent  unless  it  has 
been  acidulated  with  hydrochloric  acid. 

Odorless;     acidu- 
lous,      slightly 
saline    taste; 
slightly  acid  re- 
action. 

Freely  and  com- 
pletely soluble. 

Insoluble. 

Tests  for  Identity  and  Quantitative  Test. 


If  1  Gm.  of  the  salt  be  boiled  with  10  C.c.  of  potassium  or  sodium  hydrate  T.S.,  a  reddish-brown 
precipitate  will  be  produced,  and  if  the  colorless  filtrate  from  this  precipitate  be  strongly 
acidulated  with  hydrochloric  acid,  then  magnesia  mixture  added,  and  subsequently  a  slight 
excess  of  ammonia  water,  no  precipitate  should  be  produced  (distinction  from  and  absence 
of  ferric  jthosphate). 

If  a  portion  of  the  filtrate  be  acidulated  with  acetic  acid,  and  heated  to  boiling,  an  abundant, 
white,  flocculent  precipitate  (pyrophosphate)  will  be  produced. 

If  0.56  (0.5588)  Gm.  of  the  salt  be  dissolved  in  a  glass-stoppered  bottle  (having  a  capacity  of 
100  C.c.)  in  10  C.c.  of  water,  then  10  C.c.  of  hydrochloric  acid  and  subsequently  40  C.c.  of 
water  added,  and,  after  the  addition  of  1  Gm.  of  potassium  iodide,  the  mixture  be  allowed  to 
stand  for  half  an  hour  at  a  temperature  of  40°  C.  (104°  F.),  and  then  allowed  to  cool,  and 
mixed  with  a  few  drops  of  starch  T.S.,  it  should  require  about  10  C.c.  of  decinormal  sodium 
hyposulphite  V.S.  to  discharge  the  blue  or  greenish  color  of  the  liquid  (each  C.c.  of  the  volu- 
metric solution  indicating  1  per  cent,  of  metallic  iron). 


Uses. — This  is  one  of  the  best  of  the  mild  ferruginous  preparations. 
It  is  very  largely  used  on  account  of  its  solubility  and  the  ease  witli 
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which  it  can  be  administered  either  in  pills  or  in  solution.     The  dose 
is  two  to  five  grains  (0.13  to  0.3  Gm.). 


FERRI    SULPHAS.   U.  S.     Ferrous  Sulphate. 
FeSO^  +  7R.fi  ;  277.42. 

Preparation. — This  salt  is  rarely  made  by  the  pharmacist,  because 
the  commercial  article  is  furnished  much  more  cheaply  than  the  salt 
made  on  the  small  scale.     The  following  is  the  British  process : 

Take  of  Iron  Wire  4  oz.  av. ;  Sulphuric  Acid  4  fl.  oz.  [Imperial 
measure];  Distilled  Water  1|  pints  [Imp.  meas.].  Pour  the  Water 
on  tlie  Iron  placed  in  a  porcelain  dish,  add  the  Sulphuric  Acid,  and, 
when  the  diseugagement  of  gas  has  nearly  ceased,  boil  for  ten  minutes. 
Filter  now  through  paper,  and,  after  the  lapse  of  twenty-four  hours, 
separate  the  crystals  which  have  been  deposited  from  the  solution.  Let 
these  be  dried  on  filtering  paper  placed  on  porous  bricks,  and  be  pre- 
served in  a  stoppered  bottle. 

The  salt  is  a  by-product  in  the  manufacture  of  hydrogen,  the  follow- 
ing being  the  reaction : 


Fe,  +  2H,S0, 


Iron. 


Sulphuric 
Acid. 


2FeS04  +  4H. 

Ferrous  Hydrogen. 

Sulpliato. 


Ferri  Sulphas.  U.S. 


Large,  pale  bluish-green,  monoclinic  prisms,  efflo- 
rescent in  dry  air,  and  absorbing  oxygen  rapidly 
on  exposure  to  air,  becoming  coated  with  brown- 
ish-yellow, basic  ferric  sulphate.  When  slowly 
heated  to  115°  C.  (2:59°  F.),  the  crystals  fall  to 
powder  and  lose  .■)8.84  per  cent,  of  their  weight 
(6  molecules  of  water  of  crystallization). 


Odor,  Taste,  and 
Reaction. 


Odorless ;  saline, 
styptic  taste ; 
acid  reaction. 


Water. 


At  15°  C. 
(59°  P.), 
1.8  parts. 

Boiling, 
0.3  part. 


Insoluble. 


Tests  for  Identity  and  Quantitative 
Test. 


The  aqueous  solution  of  the  salt  affords 
a  blue  precipitate  of  potassium  ferri- 
cyanide  T.S.,  and  a  white  precipi- 
tate, insoluble  in  hydrochloric  acid, 
with  barium  chloride  T.S. 

If  1.39  (1.3871)  Om.  of  the  salt  be  dis- 
solved in  about  25  C.c.  of  water,  and 
the  solution  acidulated  with  sul- 
phuric acid,  not  less  than  50  C.c.  of 
decinormal  potassium  jiermanganate 
V.S.  should  be  required  to  impart  to 
the  liquiil  a  permanent  {)ink  color 
(each  C.c.  of  the  volumetric  solution 
indicating  2  per  cent,  of  crystallized 
Ferrous  Sulphate). 


Tests  for  Impubtties. 


Copper, 
etc. 


Zinc, 


Limit  of  the 
Salts  of  the 
Fixed  Alka- 
lies. 


'  If  1  Gm.  of  the  salt  be  dissolved  in 
about  25  C.c.  of  water,  the  solu- 
tion heated  to  boiling,  oxidized 
with  nitric  acid,  and  then  a  slight 
excess  of  ammonia  water  added, 
the  filtrate  from  the  reddish- 
brown  precipitate  should  be  color- 
less, and  should  not  be  affected  by 
hydrogen  sulphide  T.S. 
If  another  portion  of  the  filtrate  be 
evaporated  to  dryness  and  then 
ignited,  it  should  not  leave  more 
than  a  trace  of  residue. 


Uses. — This  is  a  very  astringent  iron  salt.     When  used  internally, 
the  exsiccated  salt  is  preferred.     The  impure  ferrous  sulphate,  called 
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copperas,^  is  used  as  a  disinfectant.     The  dose  of  the  sulphate  is  one  to 
two  grains  (0.06  to  0.13  Gm.). 

FERRI   SULPHAS   EXSICCATUS.   U.S.     Dried  Ferrous  Sulphate, 
Approximately  2FeS0i  +  ^H^O  =  357.28. 

Metric.  Old  form. 

Ferrous  Sulphate,  in  coarse  powder loo  Gm.  25  oz.  av. 

Allow  the  salt  to  effloresce  at  a  temperature  of  about  40°  C.  (104° 
F.),  and  then  heat  it  in  a  porcelain  dish,  on  a  water-bath,  constantly 
stirring,  until  the  product  weighs  from  64  to  65  Gm.  [old  form  16  oz. 
av.].  Lastly,  reduce  the  residue  to  a  fine  powder,  and  transfer  it  at 
once  to  perfectly  dry,  well-stoppered  bottles. 

This  process  does  not  deprive  the  ferrous  sulphate  of  all  its  water  of 
crystallizatiou,  about  15  per  cent,  being  retained.  One  hundred  parts 
of  crystallized  sulphate  yield  about  64  per  cent,  of  the  dried  salt. 

Uses. — Dried  ferrous  sulphate  is  a  grayish-white  powder,  and  is  prin- 
cipally used  in  making  pills,  the  crystallized  sulphate  being  unfitted  for 
the  purpose  on  account  of  the  large  proportion  of  water  that  it  contains. 
Five  grains  of  the  crystals  are  represented  by  three  grains  of  the  dried 
sulphate.     It  is  used  in  the  official  pills  of  aloes  and  iron. 

FERRI    SULPHAS    GRANULATUS.   U.S.      Granulated  Ferrous  Sulphate. 

FeSO^  +  THjO  =  277.42. 

[Ferri  Sulphas  Pr^ecipitatus,  Pharm.  1880.] 

Metric.  Old  form. 

Ferrous  Sulphate loo  Gm.  4  oz.  av. 

Distilled  Water loo  C.c.  4  fl.  oz. 

Diluted  Sulphuric  Acid 5  C.c.  IJ  fl.  dr. 

Alcohol 25  C.c.  1  fl.  oz. 

Dissolve  the  Ferrous  Sulphate  in  the  Distilled  "Water  previously 
heated  to  boiling,  add  the  Dikited  Sulphuric  Acid,  and  filter  the  solu- 
tion while  hot.  Evaporate  the  solution  immediately  in  a  tared  por- 
celain capsule,  on  a  sand-bath,  until  it  weighs  150  Gm.  [old  form  6 
oz.  av.],  and  then  cool  it  quickly,  under  constant  stirring.  Transfer 
the  product  to  a  glass  funnel  stopped  with  a  plug  of  absorbent  cotton, 
and,  when  it  has  thoroughly  drained,  pour  upon  it  the  Alcohol. 
When  this  also  has  drained,  spread  the  crystalline  powder  on  bibulous 
paper,  dry  it  quickly  in  the  sunlight,  or  in  a  dry  room,  at  the  ordinary 
temperature,  and  transfer  it  at  once  to  perfectly  dry,  well-stoppered 
bottles. 

Ferrous  sulphate  is  insoluble  in  alcohol ;  hence,  if  a  strong  aqueous 
solution  is  poured  into  alcohol,  it  is  precipitated  in  the  form  of  a  gran- 
ular crystalline  powder,  and  this  method  was  used  in  the  U.  S.  P. 
1880  for  procuring  this  salt.  The  U.  S.  P.  1890  process  differs  from 
that  formerly  official  in  that  the  sulphate  is  not  precipitated  but  gran- 

1  This  unfortunate  synonyme,  "  copperas,"  has  led  to  a  great  many  errors,  through  the  im- 
pression that  this  salt  must  contain  copper.  It  is  often  confounded  with  the  poisonous  salt 
copper  sulphate,  or  blue  vitriol,  and  they  have  been  substituted  for  each  other.  (See  Synonymes, 
page  31.) 
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ulated,  and  subsequently  washed  witli  alcohol  to  free  it  from  irapur!-- 
ties.  The  present  nietliod,  in  our  opinion,  is  not  an  improvement,  but 
is  probably  better  adapted  for  large  operations. 

Uses. — Granulated  ferrous  sulphate  should  be  used  in  preference  to 
the  large  crystals  at  the  prescription  counter;  the  i)recipitation  in  alco- 
hol not  only  furnishes  it  in  a  convenient  form,  but  the  soluble  impuri- 
ties are  washed  out.  It  is  much  less  liable  to  oxidation  and  change 
than  the  ordinary  crystallized  sulphate. 

FERRI    VALERIANAS.   U.  S.     Ferric  Valerianate. 

Preparation. — Ferric  valerianate  may  be  made  by  mixing  solutions 
of  ferric  sulphate  and  sodium  valerianate  :  double  decomposition  re- 
sults in  the  precipitation  of  ferric  valerianate,  whilst  sodium  sulphate 
remains  in  solution. 


Ferri  Valerianas.   U.  S. 

Odob  and  Taste. 

Solubility. 

Water. 

Alcohol. 

A  dark,  briok-red,  amorphous 
powder,  of  somewhat  vary- 
ing chemical  composition, 
permanent  in  dry  air. 

Odor  of   valerianic 
acid ;  mildly  styp- 
tic taste. 

Cold, 
Insoluble. 

Boiling, 
Is  decomposed,  setting  free 
the  valerianic    acid    and 
leaving  ferric  hydrate. 

Readily 
insoluble. 

Tests  fob  Identity  and  Quantitative  Test. 


When  slowly  heated,  the  salt  parts  with  its  acid,  without  fusing,  but  when  rapidly  heated 
it  fuses  and  gives  ofiF  inflammable  vapors  having  the  odor  of  butyric  acid.  On  ignition, 
ferric  oxide  remains.  The  stronger  acids  decompose  the  Valerianate,  liberating  valerianic 
acid. 

If  0.56  (0.5588)  Gm.  of  the  salt  be  dissolved  in  a  glass-stoppered  bottle  (having  a  capacity  of 
about  100  C.c.)  in  2  C.c.  of  hydrochloric  acid  and  15  C.c.  of  water,  and  after  the  addition 
of  1  Gra.  of  potassium  iodide  the  mixture  be  allowed  to  stand  for  half  an  hour  at  a  temper- 
ature of  40°  C.  (104°  F.),  then  allowed  to  cool,  and  mixed  with  a  few  drops  of  starch  T.S., 
it  should  require  not  less  than  15  nor  more  than  20  C.c.  of  decinormal  sodium  hyposul- 
phite V.S.  to  discharge  the  blue  or  greenish  color  of  the  liquid  (each  C.c.  of  the  volumetric 
solution  indicating  1  per  cent,  of  metallic  iron). 

Uses. — This  salt  is  of  very  little  use  in  pharmacy  or  medicine  :  it  is 
rarely  prescribed.     The  dose  is  one  to  ten  grains  (0.06  to  0.6  Gm.). 


LIQUOR    FERRI    ACETATIS.   U.  S.     Solution  of  Ferric  Acetate. 

An  aqueous  solution  of  Ferric  Acetate  [Fe2(C2H.,02)g  =  464.92],  containing  about 
31  per  cent,  of  the  anhydrous  salt,  and  corresponding  to  about  7.5  per  cent,  of  me- 
tallic iron. 

Metric.  Old  form. 

Solution  of  Ferric  Sulphate looo  Gm.  14J  fl.  oz. 

Glacial  Acetic  Acid 260  Gm.  4|  fl.  oz. 

Ammonia  Water 850  C.c.  16  fl.  oz. 

Water, 

Distilled  Water,  each,  a  sufficient  quantity, 

To  make 1000  Gm.  1  pint. 


686 


MANGANESE,  IRON,  AND   CHROMIUM. 


Mix  the  Ammonia  Water  with  3000  C.c,  [old  form  3  pints]  of 
cold  \yater,  and  the  solution  of  Ferric  Sulphate  with  10000  C.c.  [old 
form  10  pints]  of  cold  Water.  Add  the  latter  solution  slowly  to  the 
diluted  Ammonia  Water,  stirring  constantly.  Let  the  mixture  stand 
until  the  precipitate  has  subsided  as  far  as  practicable,  and  then  decant 
the  supernatant  liquid.  Add  to  the  precipitate  6000  C.c.  [old  form 
6  pints]  of  boiling  Water,  mix  well,  and  again  set  the  mixture  aside, 
as  before.  Kepeat  the  washing  with  successive  portions  of  boiling 
Water,  in  the  same  manner,  until  the  washings  are  no  longer  affected 
by  sodium  cobaltic  nitrite  test-solution  (showing  the  removal  of  am- 
monia and  its  salts.  Transfer  the  mixture  to  a  wet  muslin  strainer, 
allow  the  precipitate  to  drain  completely,  and  press  it,  folded  in  the 
strainer,  until  its  weight  is  reduced  to  700  Gm.  [old  form  14  oz.  av.] 
or  less.  Now  add  the  precipitate  gradually  to  the  Glacial  Acetic  Acid 
contained  in  a  tared  jar  provided  with  a  glass  stopper,  stirring  the 
mixture  after  each  addition  until  each  portion  added  is  nearly  dissolved 
before  adding  another  portion.  Finally,  add  enough  Distilled  Water 
to  make  the  product  weigh  1000  Gra.  [or  measure,  old  form,  1  pint], 
mix  thoroughly,  allow  it  to  become  clear  by  subsidence,  and  decant  the 
clear  solution. 

Keep  the  product  in  well-stoppered  bottles,  in  a  cool  place,  protected 
from  liffht. 


Liquor  Ferri  Acetatis.    U.  S. 


A   dark  reddish-brown,  transparent  liquid. 
Sp.  gr.  about  1.160  at  15°  C.  (59°  F.). 


Odoe,  Taste,  and  Reaction. 


Acetous     odor ;     sweetish,     acidulous, 
styptic  taste;  slightly  acid  reaction. 


faintly 


Tests  for  Identity  and  Quantitative  Test. 


Impurities. 


Tests  for  Impurities. 


The  diluted  Solution  affords  a  brownish-red 
precipitate  with  ammonia  water,  and  a 
blue  precipitate  with  potassium  ferrocy- 
anide  T.S.  When  heated  to  boiling,  the 
Solution  yields  a  brownish-red  precipitate, 
and  when  heated  with  sulphuric  acid,  the 
Solution  evolves  acetous  vapors. 

If  1.12  (1.1176)  Gm.  of  the  Solution  be  in- 
troduced into  a  glass-stoppered  bottle 
(having  a  capacity  of  about  100  C.c), 
together  with  15  C.c.  of  water  and  2  C.c. 
of  hydrochloric  acid,  and,  after  the  addi- 
tion of  1  Gm.  of  potassium  iodide,  the 
mixture  be  kept  for  half  an  hour  at  a 
temperature  of  40°  C.  (104°  F.),  then 
allowed  to  cool,  and  mixed  with  a  few 
drops  of  starch  T.S.,  it  should  require 
about  15  C.c.  of  decinormal  sodium  hj'po- 
sulphite  V.S.  to  discharge  the  blue  or 
greenish  color  of  the  liquid  (each  C.c.  of 
the  volumetric  solution  consumed  repre- 
senting 0.5  per  cent,  of  metallic  iron). 


Zinc,  Copper. 


Salts  of  the 
Fixed  Alka- 
lies. 


Ferrous  Salt. 


If  the  iron  be  completely  pre- 
cipitated from  a  portion  of 
the  Solution  by  an  excess  of 
ammonia  water,  a  portion  of 
the  filtrate  should  not  yield 
a  white  or  a  dark-colored 
precipitate  with  hydrogen 
sulphide  T.S. 
f  The  Solution,  after  the  iron  has 
j  been  completely  precipi- 
tated from  it  by  an  excess 
of  ammonia  water,  should 
leave  no  fixed  residue  on 
evaporation  and  gentle  ig- 
nition. 
If  to  a  small  portion  of  the  So- 
lution, diluted  with  about  10 
volumes  of  water,  a  few 
drops  of  freshly  prepared 
potassium  ferrocyanide  T.S. 
be  added,  it  should  impart 
to  it  a  pure  brown  color 
without  a  trace  of  blue. 


Uses. — This  solution    has    been    made   official, 
minims  (0.3  C.c). 


The  dose  is  five 
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LIQUOR   FERRI    ET   AMMONII    ACETATIS.   U.  S.     Solution  of  Iron 

and  Ammonium  Acetate. 

[MiSTURA  Fekri  et  Ammonii  Acetatis,  Pharm.  1880.     Basham's  Mixture.] 

Metric.  Old  form. 

Tincture  of  Ferric  Chloride 20  C.c.  2  fl.  dr. 

Diluted  Acetic  Acid 30  C.c.  3  fl.  dr. 

Solution  of  Ammonium  Acetate 200  C.c.  2i  fl.  oz. 

Aromatic  Elixir 100  C.c.  1}  fl.  oz. 

Glycerin 120  C.c.  1^  fl.  oz. 

Water,  a  sufficient  quantity, 

To  make 1000  C.c.  12^  fl.  oz. 

To  the  Solution  of  Ammonium  Acetate  (which  should  not  be  alka- 
line) add,  successively,  the  Diluted  Acetic  Acid,  the  Tincture  of  Ferric 
Chloride,  the  Aromatic  Elixir,  and  the  Glycerin,  and,  lastly,  enough 
Water  to  make  the  product  measure  1000  C.c,  [old  form  12|  fl.  oz.]. 

This  preparation  should  be  freshly  made  when  wanted. 

This  solution  has  been  improved  in  the  U.  S.  P.  1890  by  the  addi- 
tion of  glycerin.  It  is  not  intended  to  be  a  permanent  preparation, 
and  in  time  will  decompose.  Some  pharmacists  prefer  to  keep  in  a 
shop  bottle  all  the  ingredients  mixed  together  except  the  tincture  of 
ferric  chloride,  and,  when  called  for,  add  the  proper  quantity  of  the 
tincture  to  the  quantity  to  be  dispensed.  In  this  way  time  is  saved 
and  a  fresh  preparation  always  furnished. 

This  is  a  mild  ferruginous  solution,  of  very  pleasant  taste,  and  is 
often  known  as  Basham's  mixture.  It  is  given  in  doses  of  four  fluid- 
drachms  to  one  fluidounce  (15  to  30  C.c). 

LIQUOR   FERRI    NITRATIS.   U.  S.     Solution  of  Ferric  Nitrate, 

An  aqueous  solution  of  Ferric  Nitrate  [Fo2{N03)g  =  483.1],  containing  about  6.2 
per  cent,  of  the  anhydrous  salt,  and  corresponding  to  about  1  4  per  cent,  of  metallic 
iron. 

Bletric.  Old  form. 

Solution  of  Ferric  Sulphate 180  Gm.  2  fl.  oz.  5  fl.  dr. 

Ammonia  Water 160  C.c.  3  fl.  oz. 

Nitric  Acid 71  Gm.  7J  fl.  dr. 

Distilled  Water, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  Gm.  20  oz.  av. 

Mix  the  Ammonia  Water  with  500  C.c,  [old  form  8  fl.  oz.]  of  cold 
Water,  and  the  Solution  of  Ferric  Sulphate  with  1500  C,c.  [old  form 
24  fl.  oz.]  of  cold  Water,  Add  the  latter  sokition  slowly  to  the  diluted 
Ammonia  Water,  with  constant  stirring.  Let  the  mixture  stand  until 
the  precipitate  has  subsided  as  far  as  practicable,  and  tlieu  decant  the 
supernatant  liquid.  Add  to  the  precipitate  1000  C.c.  [old  form  16 
fl.  oz.]  of  cold  Water,  mix  well,  and  again  set  the  mixture  aside,  as 
before.  Repeat  the  washing  with  successive  portions  of  cold  Water, 
in  the  same  manner,  until  the  washings  produce  but  a  slight  cloudiness 
with  barium  chloride  test-solution.  Pour  the  washed  ferric  hydrate 
on  a  wet  muslin  strainer,  and  let  it  drain  thoroughly.     Then  transfer 
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it  to  a  porcelain  capsule,  add  the  Nitric  Acid,  and  stir  with  a  glass 
rod,  until  a  clear  solution  is  obtained.  Finally,  add  enough  Distilled 
Water  to  make  the  finished  product  weigh  1000  Gm.  [old  form  20 
oz.  av.].     Filter,  if  necessary. 


Liquor  Ferri  Kitratis.   V.  8. 


Tests  for  Identity  and  Quantitative  Test. 


A  transparent,  amber-colored 
or  reddish  liquid,  without 
odor,  having  an  acid, 
strongly  styptic  taste,  and 
an  acid  reaction.  Sp.  gr. 
1.050  at  15°  C.  (59°  F.). 
The  Solution  affords  a 
brown-red  precipitate  with 
ammonia  water,  and  a  blue 
precipitate  with  potassium 
ferrocyanide  T.S. 


If  a  clear  crystal  of  ferrous  sulphate  be  added  to  a  cooled  mix- 
ture of  equal  volumes  of  concentrated  sulphuric  acid  and 
of  the  Solution,  the  crystal  rapidly  becomes  brown  and  sur- 
rounded by  a  brownish-black  zone. 

If  1.12  (1.1176)  Gm.  of  the  Solution  be  introduced  into  a  glass- 
stoppered  bottle  (having  a  capacity  of  about  100  C.c),  to- 
gether with  15  C.c.  of  water  and  2  C.c.  of  hydrochloric  acid, 
and,  after  the  addition  of  1  Gm.  of  potassium  iodide,  the 
mixture  be  kept  for  half  an  hour  at  a  temperature  of  40°  C. 
(104°  F.),  then  cooled,  and  mixed  with  a  few  drops  of  starch 
T.S.,  it  should  require  about  2.8  C.c.  of  decinormal  sodium 
hyposulphite  V.S.  to  discharge  the  blue  or  greenish  color  of 
the  liquid  (each  C.c.  of  the  volumetric  solution  indicating 
0.5  per  cent,  of  metallic  iron). 


Uses. — This  solution  is  tonic  and  astringent, 
of  five  to  ten  minims  (0,3  to  0.6  C.c). 


It 


IS  given  in 


doses 


LIQUOR    FERRI    SUBSULPHATIS.    U.  S.     Solution  of  Ferric 

Subsulphate. 

[Solution  of  Basic  Ferric  Sulphate.     Monsel's  Solution.] 

An  aqueous  solution  of  Basic  Ferric  Sulphate  (of  variable  chemical  composition), 
corresponding  to  about  13.6  per  cent,  of  metallic  iron. 

Metric.  Old  form. 

Ferrous  Sulphate,  in  clear  crystals 675  Gm.  16  oz.  av.  628  gr. 

Sulphuric  Acid 65  Gm.  7  fl.  dr. 

Nitric  Acid, 

Distilled  Water,  each,  a  sufficient  quantity, 

To  make 1000  Gm.  1  pint. 

Add  the  Sulphuric  Acid  to  500  C.c.  [old  form  7  fl.  oz.]  of  Distilled 
Water  in  a  capacious  porcelain  capsule,  heat  the  mixture  to  nearly  100° 
C.  (212°  F.),  then  add  65  Gm.  [eld  form  1  fl.  oz.  1  fl.  dr.]  of  Nitric 
Acid,  and  mix  well.  Divide  the  Ferrous  Sulphate,  coarsely  powdered, 
into  four  equal  portions,  and  add  these  portions,  one  at  a  time,  to  the 
hot  liquid,  stirring  after  each  addition  until  effervescence  ceases.  When 
all  of  the  Ferrous  Sulphate  is  dissolved,  add  a  few  drops  of  Nitric 
Acid,  and,  if  this  causes  a  further  evolution  of  red  fumes,  continue  to 
add  Nitric  Acid,  a  few  drops  at  a  time,  until  it  no  louger  causes  red 
fumes  to  be  evolved ;  then  boil  the  Solution  until  it  assumes  a  ruby- 
red  color  and  is  free  from  nitrous  odor.  Lastly,  add  enough  Distilled 
Water  to  make  the  product  weigh  1000  Gm.  [or  measure,  old  form,  1 
pint].  Keep  the  product  in  well-stoppered  bottles,  in  a  moderately 
warm  place  (not  under  22°  C,  or  71.6°  F.),  protected  from  light. 

This  solution  will  sometimes  crystallize,  forming  a  semi-solid,  whitish 
mass.  When  this  occurs,  the  application  of  a  gentle  heat  to  the  bottle 
will  restore  the  liquid  condition. 
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Note. — Solution  of  Ferric  Subsulphate  is  to  be  dispensed  when 
Solution  of"  Persulphate  of  Iron  lias  been  prescribed  by  the  physician. 

When  ferrous  sulphate  is  added  to  a  hot  mixture  of  nitric  aud  sul- 
phuric acids,  a  copious  evolution  of  reddish-yellow  vapors  of  nitrogen 
tctroxide  takes  place,  and  the  iron  assumes  a  blackish  tint,  due  to  the 
formation  of  a  compound  of  the  ferrous  sulphate  with  the  nitric  oxide. 
This  black  color  disappears  under  the  influence  of  heat,  and,  when 
effervescence  ceases,  the  dark  reddish-brown  liquid  is  left  which  is 
widely  known  as  MonseVs  Solution  (see  Liquor  Ferri  Tersulphatis). 


Liquor  Ferri  Subsulphatis.  TJ.  S. 


Odoe,  Taste,  and 
Beaction. 


A  dark  reddish-brown  liquid.  Sp.  gr.  about  1.550  at 
15°  C.  (59°  F.).  The  diluted  Solution  affords  a 
brownish-red  precipitate  with  ammonia  water,  a  blue 
one  with  potassium  ferrocyanide  T.S.,  and  a  white 
one,  insoluble  in  hydrochloric  acid,  with  barium 
chloride  T.S, 


Odorless,  or  nearly 
so ;  extremely  as- 
t  r  i  n  g  e  n  t  taste ; 
acid  reaction. 


Miscible,  in  all 
proportions, 
with  water 
and  alcohol 
without  de- 
composition. 


Tests  for  Identity  akd  Quantitative  Tests. 


Impurities. 


Tests  for  Impurities. 


On  slowly  mixing  2  volumes  of  the  Solution  with 
1  volume  of  concentrated  sulphuric  acid,  in  a 
beaker,  the  mixture  separates  a  solid,  white 
mass  on  standing  (difi'erence  from  lersulphnte) . 

If  1.12  (1.1176)  Gm.  of  the  Solution  be  intro- 
duced into  a  glass-stoppered  bottle  (having  a 
capacity  of  about  100  C.c),  together  with  15 
C.c.  of  water  and  2  C.c.  of  hydrochloric  acid, 
and,  after  the  addition  of  1  dm.  of  potassium 
iodide,  the  mixture  be  kept  for  half  an  hour  at 
a  temperature  of  40°  C.  (104°  F.),  then  cooled, 
and  mixed  with  a  few  drops  of  starch  T.S.,  it 
should  require  about  27.2  C.c.  of  decinormal 
sodium  hyposulphite  V.S.  to  discharge  the  blue 
or  greenish  color  of  the  liquid  (each  C.c.  of  the 
volumetric  solution  indicating  0.5  per  cent,  of 
metallic  iron). 


'On  adding  a  clear  crystal 
of  ferrous  sulphate  to  a 
cooled  mixture  of  equal 
volumes  of  concentrated 
sulphuric  acid  and  a  di- 

Nitric  Acid,  -j  luted  portion  of  the  Solu- 
tion, the  crystal  should 
not  become  brown,  nor 
should  there  be  a  brown- 
ish-black color  developed 
around  it. 
'  A  few  drops  added  to 
freshly  prepared  potas- 
sium    ferricyanide     T.S. 

Ferrous  Salt,  -i  should  impart  to  it  a 
pure  brown  color,  with- 
out a  trace  of  green  or 
greenish-blue. 


Uses. — This  preparation  is  probably  the  most  valuable  official  styp- 
tic solution.  It  is  less  irritating  than  the  solution  of  the  tersulphate, 
owing  to  the  smaller  proportion  of  sulphuric  acid.  It  is  used  exter- 
nally in  stopping  hemorrhages,  and  internally  in  doses  of  three  to  six 
minims  (0.18  to  0.37  C.c),  largely  diluted  with  water. 


LIQUOR   FERRI    TERSULPHATIS.   U.  S.     Solution  of  Ferric  Sulphate. 

An  aqueous  solution  of  normal  Ferric  Sulphate  [Fe,(S0j3^  399.2],  containing 
about  28.7  per  cent,  of  the  salt,  and  corresponding  to  afeout  8  per  cent,  of  metallic 
iron. 

Metric.  Old  form. 

Ferrous  Sulphate,  in  clear  crystals 400  Gm.  8  oz.  350  gr. 

Sulphuric  Acid 78  Gm.  7  fl.  dr.  10  min. 

Nitric  Acid, 

Distilled  Water,  each,  a  sufficient  quantity, 

To  make 1000  Gm.  1  pint. 
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Add  the  Sulphuric  Acid  to  200  C.c.  [old  form  3  fl.  oz.]  of  Dis- 
tilled Water  in  a  capacious  porcelaiu  cajjsule,  heat  the  mixture  to  nearly 
100°  C.  (212°  F.),  then  add  55  Gm.  [old  form  6|  fl.  dr.]  of  Nitric 
Acid,  and  mix  well.  Divide  the  Ferrous  Sulphate,  coarsely  pow- 
dered, into  four  equal  portions,  and  add  these  portions,  one  at  a  time, 
to  the  hot  liquid,  stirring  after  each  addition  until  effervescence  ceases. 
When  all  of  the  Ferrous  Sulphate  is  dissolved,  add  a  few  drops  of 
Nitric  Acid,  and,  if  this  causes  a  further  evolution  of  red  fumes,  con- 
tinue to  add  Nitric  Acid,  a  few  drops  at  a  time,  until  it  no  longer 
causes  red  fumes  to  be  evolved ;  then  boil  the  Solution  until  it  assumes 
a  reddish-brown  color  and  is  free  from  nitrous  odor.  Lastly,  add 
enough  Distilled  Water  to  make  the  product  weigh  1000  Gm.  [or 
measure,  old  form,  1  pint].     Filter,  if  necessary. 

This  solution  differs  from  the  solution  of  fei-ric  subsulphate  merely 
in  containing  a  larger  proportion  of  sulphuric  acid.  It  has  the  sp.  gr. 
1.320,  and  is  a  solution  of  the  true  persulphate  Fe2(S04)3,  or  normal 
ferric  sulphate.  Solution  of  persulphate  of  iron  is  the  name  under 
which  Monsel's  solution  is  erroneously  prescribed.  The  latter  is  a 
solution  of  a  subsalt,  Fe40(S04)5.     The  reaction  is  as  follows : 

GFeSO^  +  3H,SO,  -\-  2HNO3  =  3(Fe,3S04)  +  2NO  -f  4H2O. 

Ferrous  Sulphuric  Nitric  Ferric  Nitrogen  Water. 

Sulphate.  .\i.i(l.  Acid.  Sulpliate.  D. oxide. 


Odiir,  Taste,  and 
Reaction. 

Solubility. 

Liquor  7«rri  Tersulphatis.   U.  S. 

Water. 

Alcohol. 

A  dark  reddish-brown  liquid.     Specific  grav- 
ity,  about  1.320  at  15°  C.  (69°  F.).     The 
diluted  solution  affords  a  brownish-red  pre- 
cipitate with   ammonia  water,  a  blue  one 
with    potassium   ferrocyanide    T.S.,    and  a 
white  one,  insoluble  in  hydrochloric   acid, 
with  barium  chloride  T.S. 

Almost   odorless; 
acid,     strongly 
styptic     taste ; 
acid  reaction. 

Miscible,  in 
all    pro- 
portion s, 
without 
decomposi- 
tion. 

Miscible,    in 
all  propor- 
tions, with- 
out decom- 
position. 

Tests  for  Identity  and  Quantitvtivf,  Test. 

Impurities.               Tests  for  Impurities. 

On  slowly  mixing  2  volumes  of  the  Solution  with 
1  volume  of  concentrated  sulphuric  acid,  in  a 
beaker,  the  mixture  does  not  separate  a  solid, 
white  mass  on  standing  (diflTerence  from  sub- 
sulphate). 

If  1.12  (1.1176)  Gm.  of  the  Solution  be  intro- 
duced into  a  glass-stoppered  bottle  (having  a 
capacity  of  about  100  C.c),  together  with  15 
C.c.  of  water  and  2  C.c.  of  hydrochloric  acid, 
and,  after  the  addition  of  1  Gm.  of  potassium 
iodide,  the  mixture  be  kept  for  half  an  hour 
at  a  temperature  of  40°  C.  (101°  F.),  then 
cooled,  and  mixed  with  a  few  drops  of  starch 
T.S.,  it  should  require  about  16  C.c.  of  deci- 
normal  sodium  hyposulphite  V.S.  to  discharge 
the  blue  or  greenish  color  of  the  liquid  (each 
C.c.  of  the  volumetric  solution  indicating  0.5 
per  cent,  of  metallic  iron). 

Nitric  Acid.    ■ 
Ferrous  Salt.  • 

On  adding    a  clear  crystal 
of   ferrous   sulphate  to  a 
cooled  mixture   of   equal 
volumes    of  concentrated 
sulphuric  acid  and  a  mod- 
erately diluted  portion  of 
the  Solution,   the  crystal 
should  not  become  brown, 
nor    should    there    be    a 
brownish-black  color   de- 
veloped around  it. 

A    few    d  r  0  ^  s    added    to 
freshly     prepared    potas- 
sium     ferricyanide     T.S. 
should     impart    to    it    a 
pure    brown    color    with- 
out  a   trace   of  green  or 
greenish-blue. 

Uses. — This  solution  is  largely  used  in  pharmacy  in  preparing  ferric 
hydrate  through  precipitation  with  ammonia.     From  this  many  of  the 
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iron  salts  and  solutions  are  made.     It  is  not  used  medicinally  to  any 
great  extent,  the  solution  of  the  subsulphate  being  preferred. 


Chromium.     Cr;  52.0. 

Chromium  occurs  in  nature  as  chrome-iron  ore,  large  deposits  of 
which  are  found  in  Southeastern  Pennsylvania.  This  metal  is  brittle, 
of  a  grayish-white  color,  and  very  hard,  being  capable  of  scratching 
glass.  It  forms  five  compounds  with  oxygen :  1.  Monoxide,  or  chromous 
oxide,  CrO.  2.  TricJiromic  tetroxide,  Cr304.  3.  Sesquioxide,  or  chromic 
oxide,  Cy^^.  4.  Dioxide,  CrOg.  5.  Chromium  trioxide,  CrOg.  The 
latter  alone  and  its  salts  are  of  pharmaceutical  interest. 

Tests  for  Chromium  Salts. 

1.  Ammonium  sulphide  precipitates  from  solutions  of  chromium  salts 
a  greenish  precipitate  of  chromic  hydroxide. 

2.  Sodium  or  potassium  hydrate  also  produces  a  precipitate  of  chromic 
hydroxide,  soluble  in  excess. 

3.  Soluble  lead  salts  produce  yellow  precipitates  of  lead  chromate 
(chrome  yellow). 


Official  Preparations  containing  Chromium. 


OfBcial  Name. 
Acidum  Chromicum 

Potiissii  Bichromas  . 


Preparation. 

Made  by  decomposing  potassium  bichromate  with  sulphuric 
acid. 

Made  by  removing  one-half  of  the  potassium  from  potassium 
chromate  with  sulphuric  acid,  evaporating  and  crystal- 
lizing (see  page  531). 


Unofficial  Preparations  of  Chromium. 


Chromii  Bromidum,  Cr2Br6. 

Chromium  Bromide. 
Chromii  Dichloridum,  CrCl2. 

Chromium  Dichloride. 
Chromii  Fluoridum,  Cr2F]6. 

Chromium  Fluoride. 


Chromii  lodidum,  Cr2l6. 

Chromium  Iodide. 
Chromii  Sulphas,  Cr2(S04)3.5H20. 

Chromium  Sulphate  (Green). 


By  passing  bromine  vapor  over  an  ignited  mixture 
of  chromic  o.xide  with  charcoal  and  starch  paste. 

By  passing  dry  chlorine  gas  over  a  red-hot  mixture 
of  charcoal  and  chromic  o.xide. 

By  treating  chromic  oxide,  dried,  but  not  ignited, 
with  excess  of  hydrofluoric  acid,  and  heating 
the  dried  mass  very  strongly  in  a  platinum  cru- 
cible. 

By  treating  silver  chromate  with  hydriodic  acid 
and  alcohol. 

By  dissolving  chromic  oxide  in  strong  sulphuric 
acid  at  a  temperature  between  50°  and  60°  C. 


ACIDUM    CHROMICUM.    U.S.     Chromic  Acid. 

CrOj;  99.88. 

[Chromic  Trioxide.     Chromic  Anhydride.] 

Preparation. — Chromic  acia  is  readily  obtained  by  mixing  one  hun- 
dred measures  of  a  cold  saturated  solution  of  potassium  bichromate 
with  one  hundred  and  fifty  measures  of  sulphuric  acid,  and  allowing 
the  mixture  to  cool.  The  sulphuric  acid  unites  with  the  potassium, 
and  sets  free  the  chromic  anhydride,  which  is  deposited  in  crystals. 
The  mother-liquor  having  been  poured  off,  these  are  transferred  to  a 
glass  funnel,  and  the  mothcr-li(pior  displaced  by  nitric  acid  ;  they  are 
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then  placed  upon  a  tile  to  drain,  covered  with  a  glass  bell-jar. 
mic  acid  should  be  preserved  in  glass-stoppered  vials. 

K^Cr^Oy  +  2H2SO,  =  2Cr03  +  2KHSO4  +  H^O. 

Potassium  Sulphuric  Chromic  Potassium  Water. 

Bichromate.  Acid.  Acid.  Acid  Sulphate. 


Chro- 


Acidum  Chromicum.  U.S. 


Small,  dark  purplish-red,  needle- 
shaped  or  rhombic  crystals  of  a 
metallic  lustre;  deliquescent  in 
moist  air ;  destructive  to  animal 
and  vegetable  tissues. 


Odor  and  Re- 
action. 


Odorless. 


SOLUBILlTy. 


Water. 


Very  soluble, 
forming  an 
orange  -  red 
solution. 


Alcohol,  etc. 


Brought  in  contact 
with  alcohol,  ether, 
glycerin,  and  other 
organic  solvents,  de- 
composition takes 
place,  sometimes  with 
dangerous  violence. 


Tests  fob  Identity. 


Impurities. 


Tests  fob  Imfvbities. 


When  heated,  its  color  darkens,  and  finally  be- 
comes black,  but  is  restored  on  cooling.  At 
192°  to  193°  C.  (377.6°  to  379.4°  F.)  it  fuses 
to  a  reddish-brown  liquid,  which,  on  cooling, 
forms  a  dark  red,  brittle  mass,  furnishing  a 
scarlet  powder;  above  250°  C.  (482°  F.)  it  is 
mostly  decomposed,  with  the  formation  of 
dark  green  chromic  oxide  and  the  evolution 
of  oxygen  ;  after  protracted  heating,  it  leaves 
a  residue  of  pure  chromic  oxide,  which  should 
yield  nothing  soluble  to  water. 


Sulphuric  Acid. 


'If  1  Gm.  of  the  acid  be 
dissolved  in  100  C.c.  of 
cold  water  and  mixed 
with  a  few  C.c.  of  hydro- 
chloric acid,  the  fur- 
ther addition  of  1  C.c. 
of  barium  chloride  T.S. 
should  not  render  the 
solution  turbid. 


Uses. — Chromic  acid,  or,  more  properly,  chromic  anhydride,  is  a 
powerful  caustic  and  antiseptic :  it  parts  with  its  combined  oxygen 
with  great  facility.  It  is  a  very  effective  caustic  in  destroying  warty 
growths.  Care  must  be  used,  in  mixing  it  with  glycerin,  sugar,  tannin, 
acid,  alcohol,  cork,  or  similar  deoxidizing  bodies,  to  avoid  explosions. 
It  is  not  used  internally. 
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Manganese — Give  Latin  name,  symbol,  and  atomic  weight. 

How  is  it  found? 

How  many  compounds  does  it  form  with  oxygen  ? 

Give  their  names  and  chemical  composition. 

What  are  the  tests  for  the  salts  of  manganese  ? 

Manganese  dioxide — What  is  it  ? 

How  much  per  cent,  of  pure  manganese  dioxide  does  it  contain  ? 

Does  the  commercial  article  always  contain  this  much? 

How  may  its  quality  be  tested  ? 

Describe  odor,  taste,  and  chemical  reaction. 

Manganese  sulphate — Give  Latin  name,  formula  in  symbols,  and  molecular  weight 

Give  Prof  Diohl's  process  for  making  this  salt. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 
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How  may  the  following  impurities  be  detected  ? — viz. :  Zinc  ;  iron ;  copper ;  alka- 
lies or  magnesia. 
What  is  the  dose  ? 

Potassium  permanganate — Give  Latin  name. 
Iron — Give  Latin  name,  symbol,  and  atomic  weight. 
With  which  of  the  non-metallic  elements  does  it  not  combine  ? 
What  compounds  does  it  form  with  oxygen? 
What  are  the  tests  for  iron  salts  ? 
In  what  form  is  iron  official? 
Reduced  iron — Give  Latin  name. 
Describe  Prof.  Procter's  process  for  making  it. 
How  may  its  quality  be  tested? 
Describe  odor,  taste,  and  chemical  reaction. 

Saccharated  ferrous  carbonate — Give  Latin  name.     What  is  the  dose  ? 
How  is  it  prepared?     Give  rationale  of  process. 
Describe  odor,  taste,  chemical  reaction,  and  solubility. 
How  may  impurity  of  sulphate  be  detected  ? 
What  is  the  dose  ? 

Mass  of  ferrous  carbonate — Give  Latin  name. 
What  was  the  title  of  this  preparation  In  the  tJ.  S.  P.  1870? 
How  is  it  made  ?     Describe  rationale  of  process. 
What  are  sj'rup  and  honey  used  for  in  this  preparation  ? 
What  is  a  common  or  popular  name  for  it  ? 
Compound  iron  mixture — Give  Latin  name. 
Upon  what  ingredient  does  the  usefulness  of  this  depend  ? 
Compound  pills  of  iron — Give  Latin  name. 
What  is  the  composition  of  one  of  these  pills  ? 

Perric  chloride — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 
Is  this  a  ferrous  or  a  ferric  salt  ? 
How  is  it  made  ?     Describe  rationale  of  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 
How  may  the  following  impurities  be  detected? — viz.:    Zinc  and  copper;  fixed 
alkalies  ;  nitric  acid  ;   ferrous  salt ;  oxychloride. 

What  is  the  dose  ? 

Solution  of  ferric  chloride — Give  Latin  name. 

How  much  anhydrous  ferric  chloride  does  it  contain  ? 

How  is  it  made  ? 

If  this  solution  when  finished  has  a  blackish  color,  what  is  indicated  ?     What  is 
the  remedy  ? 

If  a  brown  precipitate  occurs  upon  dilution  or  standing,  what  is  indicated  ?     What 
is  the  remedy? 

Describe  rationale  of  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Zinc,  copper;  fixed  alka- 
lies ;  nitric  acid ;  ferrous  salt ;  oxychloride. 

What  are  its  uses  ? 

Tincture  of  ferric  chloride — Give  Latin  name. 

How  is  this  tincture  prepared  ? 

What  is  the  object  of  allowing  the  mixture  to  stand  three  months  before  it  is  to  be 
used? 

If  a  brownish-red  precipitate  occurs  upon  diluting  the  solution  of  ferric  chloride, 
what  is  indicated  ?     What  is  the  dose  ? 

Ferric  citrate — Give  Latin  name. 

How  is  it  prepared  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  impurities  of  fixed  alkalies  be  detected  ? 

What  is  the  dose  ? 

Iron  and  ammonium  citrate — Give  Latin  name. 

How  is  it  prepared  ? 

What  is  Lloyd's  modification  of  this  process? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  mav  the  following  impurities  be  detected  ? — viz. :  Fixed  alkalies. 

What  is  "the  dose? 

Solution  of  ferric  citrate — What  is  its  Latin  oflScial  name? 

How  much  anhydrous  ferric  citrate  does  it  contain  ? 
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How  is  it  prepared  ?     Describe  rationale  of  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 
What  is  the  strength  of  this  preparation  as  compared  with  the  scaled  salt  ? 
What  is  the  dose  ? 

Wine  of  ferric  citrate— What  is  the  Latin  name? 
How  is  it  made  ?     What  is  the  dose  ? 
Iron  and  quinine  citrate — Give  Latin  name. 
How  is  it  prepared  ? 

To  what  is  the  green  color  of  the  salt  as  frequently  found  in  the  market  owing  ? 
Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 
How  may  its  quality  be  tested  ? 
What  is  the  dose  ? 

Soluble  iron  and  quinine  citrate — How  is  this  prepared  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 
How  much  quinine  should  it  contain  ? 
How  may  its  quality  be  tested  ? 

How  is  bitter  wine  of  iron  made  ?     What  is  the  dose  ? 
Iron  and  strychnine  citrate— How  is  this  salt  prepared? 
How  much  strychnine  does  it  contain  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 
What  is  the  dose? 

Syrup  of  iron,  quinine,  and  strychnine  phosphates — What  is  the  Latin  name? 
How  is  it  made  ? 

What  is  a  common  or  popular  name  for  it? 
What  is  the  dose  ? 

Ferric  ammonium  sulphate — Give  Latin  name,  formula  in  symbols,  and  molecular 
weight. 

What  is  its  synonyme  ? 

Describe  the  process  (formerly  official)  by  which  it  may  be  made. 
With  how  many  molecules  of  water  does  the  salt  crystallize  ? 
Is  it  a  stable  compound  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 
How  may  impurity  of  aluminum  be  detected  ? 
What  is  its  use  ? 

Iron  and  ammonium  tartrate — How  is  it  made  ? 
What  is  its  chemical  composition,  theoretically  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 
How  may  impurity  of  fixed  alkalies  be  detected  ? 
How  is  iron  and  potassium  tartrate  made  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubilitJ^     Give  tests  for  identity. 
What  is  the  dose  ? 

What  is  "  Boule  de  Mars,"  and  how  is  it  used? 

Ferric    hypophosphite — Give    Latin   name,   formula   in   symbols,  and   molecular 
weight.     Describe  rationale  of  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 
How  may  the  following  impurities  be  detected  ? — viz. :  Ferric  phosphate  ;  calcium. 
What  is  the  dose  ? 

Saccharated  ferrous  iodide — Give  Latin  name. 
How  is  it  made  ? 

Is  it  liable  to  change  on  keeping  ?     What  change  takes  place  ? 
Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 
How  may  the  following  impurities  be  detected  ? — viz. :  Salts  or  alkalies  ;  free  iodine. 
Syrup  of  ferrous  iodide — How  much  ferrous  iodide  does  it  contain  ? 
How  is  it  made? 

What  is  the  object  of  exposing  this  syrup  to  the  light? 
What  is  the  dose,  and  how  should  it  be  taken  ? 

How  are  pills  of  iodide  of  iron  prepared  to  preserve  them  from  change  ? 
How  much  ferrous  iodide  is  there  in  each  pill  ? 
What  is  the  dose  ? 

Ferrous  lactate — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 
Describe   the  process   (formerly  official)   for   making   it.      Describe   rationale  of 
process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 
How  may  the  following  impurities  be  detected  ? — viz.  :  Sulphate  ;  citrate  ;  tartrate. 
What  is  the  dose  ? 
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Ferric  hydrate — How  is  it  prepared  ? 

What  is  the  advantage  of  keeping  the  ingredients  on  hand  ? 

Why  is  ammonia  preferred  to  other  alkalies  as  a  precipitant? 

For  what  purposes  is  it  used  ? 

When  used  as  an  antidote  to  poisoning  by  arsenic,  how  does  it  act  ? 

Does  this  preparation  keep  well  ? 

Ferric  hydrate  with  magnesia — How  is  it  made  ? 

What  is  its  use,  and  what  are  its  advantages  ? 

Soluble  ferric  phosphate — How  is  it  made  ? 

Is  this  a  definite  chemical  compound? 

What  other  salt  does  it  closely  resemble  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

What  is  the  dose  ? 

Ferric  jiyrophosphate — How  is  this  made  ? 

What  is  this  salt  chemically? 

In  what  respect  does  it  diil'er  from  the  salt  which  was  formerly  official? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

What  is  the  dose  ? 

Ferrous  sulphate — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 

What  is  the  British  process  for  making  this  salt  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

What  is  the  dose  ? 

How  may  the  following  impurities  be  detected  ? — viz.  :  Ferric  salt ;  copper. 

What  is  the  popular  name  of  the  impure  ferrous  sulphate  ? 

How  much  water  of  crystallization  do  the  crystals  contain  ? 

Dried  ferrous  sulphate — Give  Latin  name,  formula  in  symbols,  and  molecular 
weight. 

How  is  it  prepared  ? 

How  many  parts  of  the  dried  salt  will  one  hundred  parts  of  the  crystallized  salt 
make  ? 

Granulated  ferrous  sulphate — Give  Latin  name,  formula  in  symbols,  and  molecular 
weight. 

Does  this  difter  in  composition  from  "  ferri  sulphas"  ? 

How  is  it  prepared  ? 

What  is  the  use  of  iilcohol  in  this  formula  ? 

What  advantages  does  this  powder  possess  over  the  ordinary  form  of  crystals  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

How  may  its  quality  be  tested  ? 

Ferric  valerianate — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 

How  may  this  salt  be  made  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

What  is  the  dose  ? 

Solution  of  ferric  acetate — Give  Latin  name. 

How  much  anhydrous  ferric  acetate  does  it  contain? 

Ferric  acetate — Give  formula  in  symbols  and  molecular  weight. 

How  is  the  solution  prepared  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Zinc  or  copper  ;  fixed  alka- 
lies ;  ferrous  salt. 

What  is  the  dose  ? 

Solution  of  iron  and  ammonium  acetate — What  is  the  Latin  name? 

How  is  it  made?     What  is  its  popular  name? 

Is  this  preparation  properly  named?     Why? 

What  should  it  be  called  ? 

What  is  the  dose  ? 

Solution  of  ferric  nitrate — Give  Latin  name. 

How  much  anhydrous  ferric  nitrate  does  it  contain  ? 

Ferric  nitrate — Give  the  formula  in  symbols  and  the  molecular  weight. 

How  is  the  solution  made?     Give  description  and  specific  gravity. 

Describe  odor,  taste,  and  chemical  reaction. 

What  is  the  dose  ? 

How  may  its  quality  be  estimated  ? 

Solution  of  ferric  subsulphate — Give  Latin  name. 

What  synonymes  has  this  solution  ? 

How  much  basic  ferric  sulphate  does  it  contain  ? 
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How  is  it  prepared  ?     Give  description  and  specific  gravity. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz. :  Nitric  acid ;  ferrous  salt. 

"What  is  the  dose? 

Solution  of  ferric  tersulphate — What  is  the  Latin  name  ? 

What  sulphate  of  iron  does  this  solution  contain,  and  how  much? 

How  is  it  made  ?     Describe  rationale  of  process. 

Wherein  does  this  solution  difl'er  from  the  solution  of  ferric  subsulphate  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Nitric  acid  ;  ferrous  salt. 

For  what  is  this  solution  used  ?  M 

Chromium — What  is  its  formula  in  symbols  ?     What  is  its  molecular  weight  ?  I 

How  does  it  occur  in  nature,  and  whence  is  it  obtained? 

What  compounds  does  it  form  with  oxygen  ? 

What  are  the  tests  for  chromium  salts  ? 

Chromic  acid — What  is  the  Latin  name? 

What  is  its  formula  in  symbols  ?     What  is  its  molecular  weight  ? 

How  is  it  obtained  ?     Describe  rationale  of  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  impurity  of  sulphuric  acid  be  detected  ? 

What  are  its  uses  ? 

Why  should  care  be  used  in  mixing  it  with  deoxidizing  bodies? 


CHAPTER    XLY. 

NICKEL,  COBALT,  AND  TIN. 

Ni;  68.6.     Co;  58.6.     Sn ;  118.8. 

Neither  of  these  metals  nor  any  of  their  compounds  are  considered 
of  sufficient  medicinal  importance  to  give  them  a  place  in  the  U.  S. 
Pharmacopoeia.  Their  salts  are  sometimes  used  medicinally,  and  two 
of  the  metals  are  important  in  many  respects,  particularly  in  the  arts. 

Nickel.     Ni;  58.6. 

This  metal  is  found  in  magnetic  pyrites  in  Pennsylvania ;  also  as 
arsenic  or  kupfernickel  in  Germany  and  Sweden,  and  as  a  silicate  in 
New  Caledonia.  Its  sp.  gr.  is  8.9.  It  is  a  white,  malleable  metal, 
and  forms  with  copper  a  valuable  alloy,  known  as  German  silver. 
This  alloy  is  also  used  for  making  coins.  Salts  of  nickel  are  very 
largely  employed  in  electro-plating,  and  have  come  into  use  as  medi- 
cines ;  the  Latin  name  of  the  metal  is  Niccolum. 

Tests  for  Compounds  of  Nickel. 

1.  Ammonium  sulphide  produces  with  a  solution  of  a  nickel  salt  a 
black  precipitate  (sulpiiide),  insoluble  in  diluted  hydrochloric  acid,  but 
soluble  in  hot  nitric  acid. 

2.  Potassium  or  sodium  hydrate  produces  with  nickel  salts  pale  green 
precipitates  of  liydroxide  insoluble  in  an  excess. 

3.  Potassium  cyanide  produces  a  green  precipitate  with  a  solution  of 
a  nickel  salt,  soluble  in  an  excess,  but  reprecipitated  by  hydrochloric  acid. 

Unofficial  Salts  of  Nickel. 

Niccoli  Bromidum,  NiBra.  By  dissolving  nickel  carbonate  in  hydrobromic  acid,  concen- 

Nickel  Bromide.  trating,  then  crystallizing. 

Niccoli  Carbonas,  NiCOs.  By  heating   nickel    chloride  with    an    alkaline  carbonate  in 

Nickel  Carbonate.  sealed  tubes  and  collecting  the  powder. 

Niccoli  Chloridurn,  NiC^.  By  heating  nickel  filings  to  low  redness  in  a  stream  of  chlo- 

Nickel  Chloride.  rine. 

Niccoli  Cyaniduin,  NiCNj.  By  adding  to  a  solution  of  potassium  cyanide  a  solution  of  any 

Nickel  Cyanide.  nickel  salt  in  slight  excess  and  collecting  the  precipitate. 

Niccoli  Sulphas,  NiS04.7Il20.  By  dissolving  pure  nickel  carbonate  in  diluted  suljihuric  acid, 

Nickel  Sulphate.  concentrating  the  solution,  then  crystallizing. 

Cobalt.     Co;  58.6. 

This  metal  is  usually  found  associated  Avith  arsenical  ores.  It  is 
white,  tough,  and  brittle,  unalterable  in  tlie  air,  and  strongly  mag- 
netic. Sp.  gr.  8.5.  It  forms  two  classes  of  salts,  cobaltous  and 
cobaltic,  in  this  respect  resembling  iron.     The  native  ore  skutterudite, 

697 


698  NICKEL,  COBALT,  AND    TIN. 

CoAsj,  and  other  cobalt  minerals  containing  arsenic,  are  often  sold  in 
commerce  under  the  name  of  flystone.  It  is  used  as  a  fly-poison  by 
breaking  it  into  small  fragments  and  mixing  them  with  sweetened 
water.  The  chloride  and  sulphooyanate  have  been  used  to  make  6a- 
rometer  paper,  by  dipping  ordinary  white  paper  into  a  solution  and 
drying  it :  when  dry  the  color  is  blue,  but  an  increase  of  moisture  in 
the  air  changes  the  color  to  pink. 

Cobalt  forms  no  official  salts,  and  none  of  tlie  unofficial  salts  are  of 
pharmaceutical  interest. 

Tests  for  Salts  of  Cobalt. 

1.  Ammonium  sulphide  produces  in  a  solution  of  a  cobaltous  salt  a 
black  precipitate  (sulphide),  insoluble  in  diluted  hydrochloric  acid. 

2.  Solution  of  potassa  produces  with  a  solution  of  a  cobaltous  salt  a 
blue  precipitate,  changing  by  heat  first  to  a  violet  and  subsequently  to  a 
red  color. 

3.  Potassium  cyanide  produces  a  yellowish-brown  precipitate,  soluble 
in  an  excess ;  the  clear  solution  after  being  boiled  does  not  afford  a 
precipitate  with  hydrochloric  acid  (difference  from  nickel  salts). 

Tin.     Sn;  118.8. 

The  sulphide  and  oxide  are  the  forms  in  which  tin  is  usually  found. 
Tin  is  a  valuable  white  metal,  of  a  silvery  color,  which,  when  bent, 
emits  a  peculiar  crackling  sound.  Its  sp.  gr.  is  7.3.  It  forms  two  classes 
of  compounds,  called  stannous  and  stannic  salts.  These  are  not  used  to 
any  extent  in  medicine  or  pharmacy,  but  are  of  great  importance  in  the 
arts. 

Tests  for  Compounds  of  Tin. 

1.  Potassium  or  sodium  hydrate  produces  in  a  solution  of  a  salt  of 
tin  a  white  precipitate  (hydroxide),  soluble  in  an  excess. 

2.  Ammonia  water  produces  a  white  precipitate  (hydroxide)  with  a 
solution  of  a  stannous  salt,  nearly  insoluble  in  an  excess.  The  same 
reagent  with  a  stannic  salt  produces  a  similar  white  precipitate 
(hydroxide),  slightly  soluble  in  an  excess. 

3.  Ammonium  sulphide  produces  in  solutions  of  stannous  salts  a 
brownish-black  precipitate,  soluble  in  an  excess  (if  an  excess  of  sulphur 
be  present  in  the  reagent).  The  yellow  sulphide  is  precipitated  from 
this  solution  on  the  addition  of  an  acid.  Ammonium  sulphide  with 
stannic  salts  produces  a  yellow  precipitate,  soluble  in  an  excess. 

4.  Mercuric  chloride  in  contact  with  stannous  salts  is  reduced  to  raer- 
curous  chloride  or  metallic  mercury ;  no  change  occurs  when  it  is  added 
to  stannic  salts. 

Unofficial  Salts  of  Tin. 

Stanni  Chloridum,  SnCl2,2HjO.  By  dissolving  tin  in  hot  hydrochloric  acid. 

Stannic  Chloride  (tin  salt). 
Stanni  Sulphidum,  SnS.  By  passing  hydrogen  sulphide  gas  into  a  solution  of 

stannic  chloride. 
Sodii  Stannas,  NajSnOs.  By  boiling  tin  ore  with  solution  of  caustic  soda. 

Acidum  Stannicuiu,  Sn02,2H20.  By  precipitating  a  solution  of  an  alkaline  stannate 

with  an  acid. 
Acidum  Metastannicura,  SSuOjjlOHaO.     By  acting  on  tin  with  nitric  acid. 


CHAPTER    XLYI. 

LEAD,   COPPER,   SILVER,  AND  MERCURY. 

Pb;  206.4.     Cu;  63.18.     Ag ;   107.66.     fig;  199.8. 

This  group  embraces  four  well-known  metals,  which  furnish  com- 
pounds of  great  value  as  medicines.  They  are  allied  to  one  another 
chemically,  although  they  differ  greatly  in  their  physical  properties. 

Lead.     Pb;  206.4. 

Lead  is  obtained  from  the  native  sulphide,  galena,  by  roasting  in  a 
reverberatory  furnace.  It  is  often  associated  with  silver.  It  is  a  heavy, 
soft,  bluish  metal,  with  a  specific  gravity  of  11.45.  Lead  forms  five 
compounds  with  oxygen :  1.  Suboxide,  PbgO.  2.  Monoxide,  PbO. 
3.  Sesquioxide,  PbgOj.     4.  Dioxide,  PbO^.     5.  Triplumbic  tetroxide. 

Tests  for  Compounds  of  Lead. 

1.  Hydrogen  sulphide  or  ammonium  sulphide  precipitates  the  in- 
soluble black  sulphide  from  salts  of  lead. 

2.  Sulphuric  acid  or  a  sulphate  causes  the  precipitation  of  the  white 
sulphate,  insoluble  in  nitric  acid. 

3.  The  alkaline  carbonates  (sodium,  potassium,  and  ammonium) 
precipitate  lead  carbonate,  insoluble  in  an  excess. 

Poisonous  Properties  of  Lead  and  its  Compounds. 

Pure  water  dissolves  appreciable  quantities  of  lead  through  the  for- 
mation of  a  slightly  soluble  hydroxide  or  carbonate.  If  traces  of  sul- 
phates or  chlorides  be  present  in  the  water,  an  insoluble  coating  is 
formed  on  the  surface  of  the  metal,  which  protects  it  from  further  de- 
composition. Lead  pipes  and  lead  tanks  for  containing  drinking-water 
should  be  used  with  care  (see  U.  S.  Dispensatory,  17th  ed.,  page  1059). 

Official  Preparations  of  Lead. 

Official  Name.  Preparation. 

Phimbi  Acetas Made  hy  treating  lead  oxide  with  acetic  acid, 

evaporating,  and  crystallizing. 

Liquor  Plumbi  Subacetatis By  boiling  solution  of  lead  acetate  with  lead 

oxide. 

Liquor  Plumbi  Subacetatis  Dilutus  .  By  diluting  30  C.c.  of  solution  of  lead   sub- 
acetate  with  970  C.c.  of  water. 

Ceratum  Plumbi  Subacetatis  ....  By  mixing  200  Gm.  of  solution  of  lead  suh 

acetate  with  800  Gm.  of  camphor  cerate. 
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Official  Preparations  of  Lead. — Continued. 
Official  Name.  Preparation. 

Plumbi  Carbonas By  acting  on  metallic  lead  with  fumes  of  acetic 

acid  and  deca3ung  matter. 

Unguentum  Plumbi  Carbonatis     .    .  By  rubbing  10  Gm.  of  lead  carbonate  with  90 

Gm.  of  benzoinated  lard. 

Plumbi  lodidum By  double  decomposition  between  lead  nitrate 

and  potassium  iodide. 

Unguentum  Plumbi  lodidi By  rubbing  10  Gm.  of  lead  iodide  with  90  Gm. 

of  benzoinated  lard. 

Plumbi  Nitras By  treating  lead  oxide  with  diluted  nitric  acid, 

evaporating,  and  crystallizing. 

Plumbi  Oxidum By  roasting  lead  ore  in  reverberatory  furnaces. 

Unguentum  Diachylon By  diluting  lead  plaster  with  olive  oil  and  add- 
ing a  little  oil  of  lavender. 

Emplastrum  Plumbi By  boiling  lead  oxide  with  olive  oil  and  water. 

Unofficial  Preparations  of  Lead. 

Plumbi  Binoxidum,  Pb02.  By  treating  red  lead  with  diluted  nitric  acid  and  collecting 

Lead  Dioxide.  the  insoluble  powder. 

Plumbi  Bromidum,  PbBr2.  By  making  separate  solutions  of  lead  acetate  and  potassium 

Lead  Bromide.  bromide,  mixing  them,  and  collecting  the  precipitate. 

Plumbi  Chloridum,  PbClj.  By  dissolving  lead  acetate  in  water  and  adding  hydrochloric 

Lead  Chloride.  acid,  then  collecting  the  precipitate. 

Plumbi  Chloris,  Pb(C102)2.  By  making  separate  solutions  of  lead  nitrate  and  neutral 

Lead  Chlorite.  calcium  chlorite,  mixing   them,  and  collecting  the  pre- 

cipitate. 
By  making  separate  solutions  of  lead  nitrate  and  potassium 
bichromate,  mixing  them,  and  collecting  the  precipitate. 
By  heating  massicot  to  near  450°  C.  (840°  P.) ;  it  gradually 
combines  with  the  oxygen  of  the  air,  which  converts  it 
into  red  lead. 
By  saturating  a  solution  of  saccharic  acid  in  water  with 

freshly  precipitated  lead  carbonate  gradually  added. 
By  dissolving  lead  nitrate  in  water  and  adding  sulphuric 

acid,  then  collecting  the  precipitate. 
By  adding  a  solution  of  tannin  to  one  of  lead  acetate  and 
collecting  the  precipitate. 


Plumbi  Chromas,  PbCrOi. 

Lead  Chromate. 
Plumbi  Oxidum  Rubrum,  PbaO*. 

Red  Lead  Oxide. 

Plumbi  Saccharas. 

Lead  Saccharate. 
Plumbi  Sulphas,  PbSO*. 

Lead  Sulphate. 
Plumbi  Tannas. 

Lead  Tannate. 


PLUMBI   ACETAS.  U.S.     Lead  Acetate. 

Pb(C2H302)2  +  SHjO  =  378.0.     [Sugar  of  Lead.] 

Preparation. — This  important  salt  is  made  by  adding  lead  oxide  to 
acetic  acid  and  gently  heating  the  mixture  until  combination  takes  place. 


PbO  +  2HC2H3O2 

Lead  Oxide.  Acetic  Acid. 


-Phic.np.x  +  H2O. 

Lead  Acetate.  Water. 


The  commercial  salt  is  unfit  for  pharmaceutical  uses ;  it  is  not  ex- 
pected to  be  pure,  and  usually  contains  both  carbonate  and  oxide.  The 
official  salt  is  thus  described  : 


Odoe,  Taste,  and 
Reaction. 

Solubility. 

Plumbi  Acetas.   V.  S. 

Water. 

Alcohol. 

Colorless,  shining,  transparent,  monoclinic 
prisms  or  plates,  or  heavy,  white,  crystal- 
line masses,  or  in  granular  crystals,  efflo- 
rescent and  attracting  carbon  dioxide  on 
exposure  to  air. 

Faintly    acetous    odor  ; 
sweetish,    astringent, 
afterwards      metallic 
taste ;  faintly  acid  re- 
action. 

At  15°  C. 
(59°  F.), 
2.3  parts. 

Boiling, 
0.5  part. 

At  15°  C. 

(59°  F.), 
21  parts. 

Boiling, 
1  part. 
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Tests  foe  Identity. 


When  heated  to  40°  C.  (104°  F.),  the 
salt  loses  its  water  of  crystalliza- 
tion (14.25  per  cent.).  It  fuses  at 
200°  C.  (392°  F.)  with  the  loss  of 
acetic  acid,  and  when  strongly 
heated  it  is  completely  decom- 
posed, with  the  evolution  of  carbon 
dioxide  and  acetone,  leaving  a  resi- 
due of  finely  divided  metallic  lead 
mixed  with  oxide  and  carbonate. 

On  heating  the  salt  with  sulphuric 
acid,  vapors  of  acetic  acid  are 
evolved.  The  aqueous  solution  of 
the  salt  has  a  slightly  acid  reac- 
tion, and  yields  a  black  precipitate 
with  hydrogen  sulphide  T.S.,  a 
yellow  one  with  potassium  iodide 
T.S.,  and  a  white  one  with  diluted 
sulphuric  acid. 


Tests  foe  Impueities. 


Carbonate. 


Iron  or  Copper. 


Zinc  or  Iron. 


Salts  of  the  Al- 
kalies or  of 
Zinc. 


A  10-per-cent.  solution  of  the  salt, 
prepared  with  water  which  has  re- 
cently been  boiled,  should  be  clear, 
or  only  slightly  opalescent. 

And  should  yield,  with  potassium  fer- 
rocyanide  T.S.,  a  pure  white  pre- 
cipitate. 

If  to  the  aqueous  solution  hydrochlo- 
ric acid  be  added  until  no  further 
precipitate  is  produced,  and  the  re- 
mainder of  the  lead  removed  from 
the  filtrate  by  hydrogen  sulphide,  a 
portion  of  the  new  filtrate  should 
not  be  affected  by  the  addition  of  a 
slight  excess  of  ammonia  water. 

If  another  portion  of  the  last  filtrate 
be  evaporated  to  dryness,  it  should 
leave  no  residue. 


Uses. — Lead  acetate  is  a  valuable  astringent  and  sedative  :  it  is  used 
both  internally  and  externally.  The  dose  is  from  one  to  three  grains 
(0.06  to  0.18  Gm.).  Its  solution  in  water  is  turbid,  due  to  the  forma- 
tion of  a  trace  of  carbonate  through  the  carbonic  acid  present  in  the 
water :  this  precipitate  may  be  dissolved  by  the  addition  of  a  little 
acetic  acid. 


LIQUOR   PLUMBI    SUBACETATIS.    U.S.     Solution  of  Lead  Subacetate. 

An  aqueous  liquid,  containing  in  solution  about  25  per  cent,  of  Lead  Subacetate 
[approximately  V\0(Q^11^0^)^  —  546.48]. 

Metric.  Old  form. 

Lead  Acetate 170  Gm.  3  oz.  av.  168  gr. 

Lead  Oxide 100  Gm.  2  oz.  av. 

Distilled  Water,  a  suflScient  quantity, 

To  make 1000  Gm.  1  pint. 

Dissolve  the  Lead  Acetate  in  800  Gm.  [old  form  13  fl.  oz.]  of  boil- 
ing Distilled  Water,  in  a  glass  or  porcelain  vessel.  Then  add  the  Lead 
Oxide,  previously  passed  through  a  fine  sieve,  and  boil  for  half  an  hour, 
occasionally  adding  liot  Distilled  Water  to  make  up  the  loss  by  evap- 
oration. Remove  the  heat,  allow  the  liquid  to  cool,  and  add  enough 
Distilled  Water,  previously  boiled  and  cooled,  to  make  the  product 
weigh  1000  Gm.  [old  form  1  pint].  Finally,  filter  the  liquid  in  a 
closely-covered  funnel. 

Keep  the  product  in  well-stoppered  bottles. 

The  object  of  this  process  is  to  furnish  a  concentrated  solution  of 
a  lead  compound  containing  a  small  proportion  of  acetic  acid.  The 
"  subacetate"  is  not  a  definite  salt,  but  as  found  in  the  official  solution 
it  is  a  mixture  of  oxyacetates,  produced  by  boiling  the  normal  acetate 
in  water  in  contact  with  the  oxide. 

3PbO  -f  Z{Vh2Q,Yif),)  =  Pb30(C,H302),  +  VhpiC,Yif>,\. 

Lead  Lead  Load 

Oxide.  Acetate.  Oxj  acetates. 
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Liquor  Plumbi  Subacetatis.     TJ.  S. 


Quantitative  Test. 


A  clear,  colorless  liquid,  odorless,  of  a  sweetish,  astringent 
taste,  and  an  alkaline  reaction.  On  exposure  to  the  air  it 
absorbs  carbon  dioxide,  which  causes  the  formation  of  a 
white  precipitate.  Sp.  gr.  about  1.195  at  15°  C.  (59°  F.). 
When  added  to  a  solution  of  acacia,  it  produces  a  dense 
white  precipitate  (distinction  from  an  aqueous  solution  of 
normal  lead  acetate).  In  other  respects  it  possesses  the  re- 
actions given  under  Lead  Acetate  (see  Plumbi  Acetas). 


If  13.67  Gm.  of  the  Solution  be 
diluted  with  50  C.c.  of  water, 
there  will  be  required  for  com- 
plete precipitation  of  the  lead 
about  25  C.c.  of  normal  sul- 
phuric acid  (each  C.c.  corre- 
sponding to  1  per  cent,  of  Lead 
Subacetate),  methyl-orange 
being  used  as  indicator. 


Uses. — This  solution,  which  is  frequently  termed  Goulard's  Extract, 
is  sedative  and  astringent :  it  is  employed  externally  as  an  application 
to  inflamed  surfaces. 


LIQUOR   PLUMBI    SUBACETATIS   DILUTUS.   U.S. 
of  Lead  Subacetate. 


[Lead  Water.] 


Solution  of  Lead  Subacetate   .    .    .    . 
Distilled  Water,  a  sufficient  quantity, 


Metric. 
30  C.C. 


Diluted  Solution 


Old  form. 
4G0  minims. 


To  make 1000  C.c. 


2  pints. 


Mix  the  Solution  of  Lead  Subacetate  with  enough  Distilled  Water, 
previously  boiled  and  cooled,  to  make  the  product  measure  1000  C.c. 
[old  form  2  pints]. 

Keep  the  Solution  in  well-stoppered  bottles. 

This  solution  is  opalescent,  through  the  formation  of  a  trace  of  car- 
bonate, if  the  distilled  water  used  has  not  been  recently  boiled  and 
cooled,  the  object  of  which  is  to  deprive  the  water  of  carbonic  acid  gas. 
The  addition  of  a  few  drops  of  acetic  acid  clears  the  solution  by  dis- 
solving the  precipitate ;  but,  as  many  serious  errors  have  occurred 
through  the  internal  use  by  patients  of  lead  water  in  mistake  for  lime 
water,  it  is  a  good  practice  to  dispense  lead  water  in  a  slightly  opales- 
cent condition  and  lime  water  always  as  a  transparent  liquid,  and,  as  an 
additional  safeguard,  to  use  blue  poison  bottles  for  the  lead  water. 

Uses. — Lead  water  is  used  as  a  soothing  application  to  inflamed 
surfaces. 

CERATUM   PLUMBI   SUBACETATIS.   U.  S.     Cerate  of  Lead  Subacetate. 

[Goulard's  Cerate.] 

This  cerate  is  made  by  mixing  20  Gm.  of  solution  of  lead  sub- 
acetate with  80  Gm.  of  camphor  cerate.  It  possesses  tiie  sedative  and 
astringent  properties  of  the  lead  solution.  It  may  be  prevented  from 
assuming  a  yellow  color  by  the  addition  of  a  trace  of  acetic  acid  (see 

Part  v.). 

PLUMBI    CARBONAS.   U.  S.     Lead  Carbonate. 

(PbC03)2Pb(OH),  =  772.82. 

[White  Lead.] 

Lead  carbonate  should  be  kept  in  well-closed  vessels. 
Preparation. — This  compound  of  lead  may   be  made  by  mixing 
solutions  of  lead  nitrate  and  sodium  carbonate.     It  is  manufactured 
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on  an  immense  scale  for  use  in  tlie  arts  by  exposing  lead  to  the  action 
of  the  air,  acetic  acid,  and  carbon  dioxide,  and  by  other  methods. 


Flumbi  Carbonas.   U.  S. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

A  heavy,  white,  opaque  powder  or 
pulverulent  mass,  permanent  in  the 
air.     When  strongly    heated,    the 
salt    turns    yellow,  without  char- 
ring, and,  if  heated  in  contact  with 
charcoal,   is    reduced  to   metallic 
lead. 

Odorless ;   taste- 
less. 

Insoluble. 

Insoluble. 

Soluble        in 
acetic  or  di- 
luted nitric 
acid,     with 
e  fiF  e  r  v  e  s- 
cence. 

Tests  foe  Identity. 

Impurities.                         Tests  for  Impurities. 

This  solution   yields  a  black  precipi- 
tate with  hydrogen  sulphide  T.S.,  a 
yellow    one   with    potassium    iodide 
T.S.,  and  a  white  one  with  diluted 
sulphuric  acid. 

If  1  Gm.  of  the  ?alt  be  strongly  ignited, 
in    a   porcelain    crucible,   it   should 
leave  a  residue  of  lead  oxide  weigh- 
ing not  less  than  0.85  Gm. 

r  On  completely  precipitating  the  so- 

Zinc,   Alkalies,            lution  of  the  salt  with  hydrogen 

or      Alkaline  -j        sulphide,  the  liltrate  should  not 

Earths.                       leave  more  than  a  trifling  residue 

[       on  evaporation. 

r  If  2  Gm.  of  the  salt  be  dissolved  in 

Insoluble    For             ^  mixture  of  2  C.c.  of  nitric  acid 

on           1        and  10  C.c.  of  water,  it  should  not 

eign  Salts.                ,                       .,        ',,  „    .^           , 

°                              leave    more    than    0.2    Gm.    of 

[      residue. 

Uses. — Lead  carbonate  is  employed  externally  in  the  form  of  an 
ointment,  and  is  popularly  used  as  a  cosmetic.  Its  use  is  dangerous, 
however,  owing  to  the  risk  from  absorption.  It  was  formerly  used  in 
solution  of  gutta-percha  to  clarify  it,  by  aiding  in  carrying  down  me- 
chanical im})urities  by  its  weight.  When  ground  in  oil  this  salt  of 
lead  is  largely  used  as  a  paint ;  it  is  also  employed  occasionally  in  this 
form  as  an  application  to  inflamed  surfaces. 

It  is  rarely  administered  internally. 


UNGUENTUM  PLUMBI  CARBONATIS. 

Carbonate. 


U.  S.     Ointment  of  Lead 


This  ointment  is  made  by  rubbing  10  Gm.  of  lead  carbonate  with 
90  Gm.  of  benzoinated  lard.  It  is  used  as  a  soothing  application  to 
inflamed  surfaces. 


PLUMBI    lODIDUM.   U.  S.     Lead  Iodide. 
Pblj;  459.4G. 

Preparation. — This  Iodide  may  be  made  by  the  British  process : 
Take  of  Nitrate  of  Lead,  Iodide  of  Potassium,  each,  4  oz.  av.  ;  Dis- 
tilled Water  a  sufficiency.  Dissolve  the  Nitrate  of  Lead,  by  the  aid 
of  heat,  in  a  pint  and  a  half,  and  the  Iodide  of  Potassium  in  half  a 
pint,  of  the  Water,  and  mix  the  solutions.  Collect  the  precipitate  on  a 
filter,  wash  it  with  Distilled  Water,  and  dry  it  at  a  gentle  heat. 

This  is  an  instance  of  double  decomposition,  lead  iodide  and  potas- 
sium nitrate  being  formed.     The  nitrate  is  preferred  to  the  acetate, 
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because  lead  iodide  is  more  soluble  in  solution  of  potassium  acetate 
than  in  that  of  potassium  nitrate. 

2KI  +  Pb2N03  =:  Pbla  +  2KNO3. 


Potassium 
loditie. 


Lead  Nitrate. 


2 
Lead 
Iodide. 


Potassium 
Nitrate. 


SOLUBILITT. 

Odor,  Taste, 
AND  Reaction. 

Plumbi  lodidum.  U.S. 

Water. 

Alcohol, 

Other  Solvents. 

A   heavy,   bright   yellow 

Odorless ;  taste- 

At 15°  0.(69° 

Very  slightly 

Soluble      without 

powder,  permanent  in 

less  ;     neutral 

F.),        2000 

soluble. 

color     in     solu- 

the air.     When  moder- 

reaction. 

parts. 

tions  of  the  fixed 

ately   heated,   the   salt 

alkalies,  and  in 

fuses  to  a  thick  reddish- 

Boiling, 

concentrated  so- 

brown    liquid,     which 

200  parts. 

lutions     of     the 

congeals,  on  cooling,  to 

acetates    of    the 

a     yellow,     crystalline 

Separating 

alkalies,    potas- 

mass.    When   strongly 

from  the  lat- 

sium iodide,  so- 

heated, the  salt  fuses. 

ter   solution 

dium     hyposul- 

and at  a  higher  tem- 

in brilliant. 

phite,  and  in  a 

perature   it   is   decom- 

golden -  yel- 

hot  solution   of 

posed,    emitting   violet 

low  spangles 

ammonium  chlo- 

vapors  of  iodine,   and 

or      crystal- 

ride. 

leaving  a  citron-yellow 

line  laminae. 

residue  of  lead  oxyio- 

dide. 

Impurities. 

Tests  for  Impurities. 

Chromate  and 
other  Insolu- 
ble Foreign 
Salts. 


Nitrate. 


Acetate. 

Soluble  Foreign 
Salts. 


If  1  Gm.  of  the  salt  be  triturated  with  2  Gm.  of  ammonium  chloride  and 
2  C.c.  of  water,  a  nearly  white  mixture  will  result.  If  this  be  transferred 
to  a  test-tube,  and  heated  in  a  water-bath  for  a  few  minutes,  a  clear  and 
almost  colorless  solution  should  be  formed.  On  cooling  this  solution,  a 
solid  mass  of  nearly  colorless,  fine  silky  crystals  is  produced,  and  on 
adding  water  or  diluted  sulphuric  acid  to  this  mass,  yellow  lead  iodide 
will  be  separated. 

If  1  Gm.  of  the  salt  be  boiled  for  a  few  minutes  with  20  C.c.  of  water,  the 
mixture  then  cooled  and  filtered,  the  lead  removed  from  the  filtrate  by 
hydrogen  sulphide,  and  the  new  filtrate  somewhat  concentrated  by  evap- 
oration, a  portion  of  this  liquid,  when  mixed  with  a  little  sulphuric  acid 
and  tinted  with  a  drop  of  indigo  T.S.,  should  not  become  decolorized  on 
heating. 

If  another  portion  of  the  liquid  be  carefully  neutralized  with  ammonia 
water,  it  should  not  become  colored  red  by  a  drop  of  ferric  chloride  T.S. 

If  the  remainder  of  the  filtrate  be  evaporated  to  dryness,  it  should  leave  no 
residue. 


Uses. — Lead  iodide  is  used  principally  to  form  an  official  ointment. 
It  may  be  given  internally  in  doses  of  one  to  three  grains  (0.06  to 
0.18  Gm.). 

UNGUENTUM    PLUMBI    lODIDI.   U.  S.     Ointment  of  Lead  Iodide. 

This  ointment  is  made  by  rubbing  10  Gm.  of  lead  iodide  with  90 
Gm.  of  benzoinated  lard.  It  is  used  as  an  application  to  tumors  and 
indolent  swellings. 

PLUMBI    NITRAS.   U.S.     Lead  Nitrate. 

Pb(N03)2;  330.18. 

Preparation. — This  salt  may  be  easily  made  by  adding  lead  oxide 

to  equal  parts  of  nitric  acid  and  water,  heating  the  mixture  until  the 

solution  is  effected,  and,  after  filtering,  evaporating  the  solution  of  lead 

nitrate  and  crystallizing. 
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Flumbi  Nitras.   U.S. 


Colorless,  transparent,  octohedral  crystals,  when 
obtained  by  the  spontaneous  evaporation  of 
cold  solutions,  or  white,  nearly  opaque  crystals, 
when  formed  by  the  cooling  of  hot  solutions, 
permanent  in  the  air.  When  strongly  heated, 
the  salt  decrepitates,  emits  nitrous  vapors,  and 
tinally  leaves  a  residue  of  load  oxide. 


SOLOBILITY. 

Odor,  Tiste,  and 
Kkaction. 

Water. 

Alcohol. 

Odorless ;     sweet- 

At 15°  C. 

Almost 

ish,    astringent, 

(59°  F.), 

insoluble. 

afterwards     me- 

2 parts. 

tallic  taste ;  acid 

reaction. 

Boiling, 
0.75  part. 

Tests  for  Identity. 


Impurities. 


Tests  for  Impurities. 


The  aqueous  solution 
of  the  salt  yields 
a  black  precipitate 
with  hydrogen  sul- 
phide T.S.,  a  white 
one  with  diluted 
sulphuric  acid,  and 
a  yellow  one  with 
potassium  iodide 
T.S. 


Iron  or  Copper. 


Zinc  or  Iron. 


Salts  of  the  Alka- 
lies or  of  Zinc. 


A  lO-per-cent.  aqueous  solution  of  the  salt  should 
give,  with  potassium  ferrouyanide  T.S.,  a  pure 
white  precipitate. 

If  hydrochloric  acid  be  added  to  the  aqueous  so- 
lution until  no  further  precipitate  is  produced, 
and  the  remainder  of  the  lead  be  removed  from 
the  filtrate  by  hydrogen  sulphide,  a  portion  of 
the  new  filtrate  should  not  be  affected  by  the 
addition  of  a  slight  excess  of  ammonia  water. 

If  another  portion  be  evaporated  to  dryness,  it 
should  leave  no  residue. 


Uses. — Lead  nitrate  is  used  in  solution  principally  as  an  external 
application  to  excoriated  surfaces. 

PLUMBI    OXIDUM.   V.  S.     Lead  Oxide. 


PbO;  222.36. 


[Litharge.] 


Preparation. — Litharge  is  lead  oxide  which  has  been  rendered  semi- 
crystalline  by  incomplete  fusion.  Almost  all  the  litharge  of  commerce 
is  obtained  as  a  secondary  product  in  the  process  for  extracting  silver 
from  argentiferous  galenas.  After  extracting  the  lead  from  the  ore, 
the  alloy  is  calcined  in  the  open  air ;  whereby  the  lead  becomes  oxi- 
dized, and  by  fusion  passes  into  the  state  of  litharge,  while  the  silver 
remains  unchanged. 

Red  lead  is  a  higher  oxide,  PbgO^ ;  683.04,  and  is  made  by  sprink- 
ling hot  litharge  with  water,  powdering  and  drying  it,  and  then  heating 
it  out  of  contact  with  air.     Litharge  is  officially  described  as  follows: 


Plumbi  Oxidum.   U.S. 

Odor,  Taste,  and 
Reaction. 

Solubility. 

Water.  • 

Alcohol. 

Other  Solvents. 

A  heavy,  yellowish  or  reddish-yel- 
low   powder,    or   minute    scales. 
On  exposure  to  the  air  it  slowly 
absorbs  moisture  and  carbon  di- 
oxide.    When  heated,  the  Oxide 
assumes   a    brownish-red    color, 
becoming  yellow  again  on  cool- 
ing.     It   fuses   at   a   red    heat. 
When    hcntcd    in    contact   with 
charcoal,  it  is  reduced  to  metallic 
lead. 

Odorless;  taste- 
less ;      faintly 
alkaline  reac- 
tion. 

Almost 
insoluble. 

Insoluble. 

Soluble  in  acetic 
and  diluted  ni- 
tric acids,  and 
in  warm  solu- 
tions    of     the 
fixed  alkalies. 

45 
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Tests  foe  Identitt. 


The  diluted  and  fil- 
tered solution  of  the 
salt  yields  a  black 
precipitate  with  hy- 
drogen sulphide 
T.S.,  a  white  one 
with  diluted  sul- 
phuric acid,  soluble 
in  a  strong  solution 
of  sodium  hydrate, 
and  a  yellow  one 
with  potassium  io- 
dide T.S. 


Tests  for  Impuiuties. 


Carbonate. 

Silicate,    Barium 
Sulphate,  etc. 

Copper. 
Iron. 


More  than  1.5  per 
cent,  of  Insolu- 
ble Impurities. 


Carbonate 
Moisture. 


and 


Lead  Oxide  should  be  soluble  in  diluted  nitric 
acid  with  but  little  effervescence. 

And  without  the  development  of  the  odor  of  nitrous 
acid,  leaving  not  more  than  a  trifling  residue. 

If  from  the  solution  in  diluted  nitric  acid  the  lead 
be  precipitated  by  sulphuric  acid,  the  filtrate, 
after  the  addition  of  an  excess  of  ammonia  water, 
should  not  assume  more  than  a  slight  bluish  tint, 

Nor  yield  more  than  traces  of  a  reddish-yellow 
precipitate. 

If  5  Gm.  of  the  Oxide  contained  in  a  small  flask 
be  shaken  with  5  C.c.  of  water,  then  20  C.c.  of 
acetic  acid  added,  and  the  mixture  boiled  for  a 
few  minutes  and  filtered,  the  insoluble  residue, 
when  well  washed  and  dried,  should  not  weigh 
more  than  0.076  Gm. 

When  strongly  heated,  in  a  porcelain  crucible,  the 
Oxide  should  not  lose  more  than  2  per  cent,  of 
its  weight. 


EMPLASTRUM    PLUMBI.   U.S.     Lead  Plaster. 

[Diachylon  Plaster.] 

This  compound  of  lead  is  made  by  boiling  lead  oxide  with  olive  oil 

and  water,  whereby  the  lead  enters  into  combination  with  the  fatty 

acids  of  the  oil ;  it  is  a  lead  oleo-palraitate.     (See  Glyceriuum.)     It  is 

used  as  the  basis  of  many  plasters. 

UNGUENTUM    DIACHYLON.   U.  S.     Diachylon  Ointment. 

This  ointment  is  simply  lead  plaster  diluted  with  olive  oil  to  the 
consistence  of  an  ointment  and  slightly  perfumed  with  oil  of  lavender. 
(See  Unguenta.)     It  is  used  externally  in  several  skin  diseases. 

Copper.     Cu;  63.18. 

Copper  is  found  naturally  in  its  metallic  condition,  as  a  sulphide  or 
oxide,  and  as  a  sulphate,  carbonate,  phosphate,  or  arsenate.  It  is  a 
brilliant  metal,  of  a  red  color,  having  a  sp.  gr.  of  8.92  to  8.95.  It 
forms  two  oxides:  1.  Red  cuprous  oxide,  CugO,  and,  2.  Black  cupric 
oxide,  CuO. 

Tests  for  Compounds  of  Copper. 

1.  Hydrogen  sulphide  or  ammonium  sulphide  produces  a  black 
precipitate  of  cupric  sulphide. 

2.  Ammonia  water  produces  in  concentrated  solutions  of  copper  salts 
a  pale  blue  precipitate  of  cupric  hydroxide,  in  dilute  solutions  a  deep 
blue  coloration. 

3.  Potassium  ferrocyanide  produces  a  reddish-brown  precipitate  of 
cupric  ferrocyanide. 

4.  A  bright  surface  of  metallic  iron  or  zinc  immersed  in  an  acidu- 
lated solution  of  a  copper  salt  is  coated  with  metallic  copper. 

5.  Copper  salts  color  the  flame  of  an  alcohol  lamp  or  Bunseu  burner 
green. 

Official  Preparation  of  Copper. 
Offlcial  Name.  Preparation. 

Cupri  Sulphas  ...  By  treating  copper  with  diluted  sulphuric  acid,  evaporating  the 
solution,  and  crystallizing. 


I 


LEAD,  COPPER,  SILVER,  AND   MERCURY. 


101 


Cupri  Acetas. 

Copper  Acetate. 
Cupri  Arscnii.-i,  CU3AS2O8. 

Copper  Arsenate. 
Cupri  Ijromidum,  CuBrj. 

Copper  Bromide. 
Cupri  Citras. 

Copper  Citrate. 
Cupri  Nitras,  Cu(N03)2. 

Copper  Nitrate. 
Cupri  Oxidum,  CuO. 

Cu[)ric  Oxide. 
Cupii  Subacetas,  Cu(II0)2. 

^  Cu(C2H302)2. 

Verdigris. 
Cupri  Tartras. 
Copper  Tartrate. 


Unofficial  Preparations  of  Copper, 

By  treating  copper  witli  acetic  acid  and  purifying  the  product 

by  crystallization. 
By  adding  a  solution  of  copper  sulphate  to  a  solution  of  disodic 

arsenate,  and  collecting  and  drying  the  preci])itate. 
By  evaporating  a  solution  of  cupric   o.\ide   in   aqueous  hydro- 

brouiic  acid,  and  fusing  the  residue  at  a  gentle  heat. 
By  heating  a  solution  of  cupric   acetate  with   citric  acid   and 

setting  aside  to  crystallize. 
By  dissolving  metallic  copj)er  in  nitric  acid  and  concentrating 

the  solution,  then  crystallizing. 
By  continued  ignition  of  copper  in  contact  with  air. 

Made  by  acting  on  sheets  of  copper  with  acetic  acid. 


By  adding  a  solution  of  neutral  potassium  tartrate  to  a  solution 
of  cupric  sulphate  and  collecting  the  precipitate. 


CUPRI    SULPHAS.    V.  S.     Copper  Sulphate. 
CuSO^  +  5H2O  =  248.8.  [Cupric  Sulphate.] 

Preparation. — This  salt  is  economically  made  by  acting  on  scrap 
copper  with  diluted  sulphuric  acid,  heating,  evaporating  the  solution, 
and  crystallizing. 


Cupri  Sulphas.   U.  S. 


Large,  translucent,  deep  blue,  triclinic  crystals, 
efflorescent  in  dry  air.  AVhen  carefully  and  con- 
tinuously heated  to  :^0°  C.  (86°  F.),  the  salt  loses 
two  of  its  five  molecules  of  water  (14.43  percent.), 
and  is  converted  into  a  pale  blue,  amorphous 
powder.  Two  more  molecules  of  water  are  lost 
at  100°  C.  (212°  F.),  while  the  fifth  is  retained 
until  200°  C.  (.392°  F.)  is  reached,  when  a  white 
anhydrous  powder  remains  (63.9  per  cent,  of  the 
original  weight).  At  a  still  higher  temperature 
sulphur  dioxide  and  oxygen  are  given  off,  and  a 
residue  of  black  cupric  oxide  is  left. 

If  a  drop  of  the  solution  be  placed  on  a  bright 
piece  of  iron,  it  will  produce  a  red  stain  of 
metallic  copper. 


Odor,  Taste, 
AND  Reaction. 


Odorless ;  nau- 
seous, metallic 
taste ;  acid  re- 
action. 


Watpr. 


At  15°  C. 
(59°  F.), 
2.6  parts. 

Boiling, 
0.5  part. 


Almost 
insoluble. 


Tests  for  Identity. 


Impurities. 


Tests  for  Impurities. 


Barium  chloride  T.S. 
yields  a  white  pre- 
cipitate, insoluble 
in  h  y  d  ro  c  h  1  o  ric 
acid. 

With  potassium  ferro- 
cyanide  T.S.  the 
solution  yields  a 
deep  reddish-brown 
precipitate. 


Iron,  Alumi- 
num, and  Al- 
kaline Earths. 


Iron, 
num. 


Alumi- 


Arsenic,  Lead, 
Zinc,  etc. 


If  a  little  hydrochloric  and  some  diluted  .sulphuric 
acid  be  added  to  10  C.c.  of  the  aqueous  solution 
of  the  salt,  and  this  ba  treated  with  hydrogen 
sulphide  gas  until  the  coj)per  is  completely  pre- 
cipitated, the  filtrate  should  not  leave  more  than 
a  trace  of  residue  on  evaporation. 

If  ammonia  water  be  added  to  the  solution,  drop  by 

drop,  a  pale  blue  precipitate  of  cupric  hydrate  is 

formed,  which  rcdissolves  in  an  excess  of  ammonia 

water,  forming  a  deep  azure-blue  solution,  leaving 

[       no  trace  of  residue  undissolved. 

If  the  aqueous  solution  (1  in  20)  be  heated  to  boil- 
ing with  an  excess  of  sodium  hydrate  T.S.  until 
all  of  the  copper  has  been  converted  into  black 
cupric  oxide,  it  will  yield  a  filtrate  which,  after 
acidulation  with  acetic  acid,  should  not  be  colored 
or  rendered  turbid  by  an  equal  volume  of  hydro- 
gen sulphide  T.S. 
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Uses. — Copper  sulphate,  called  commercially  blue  vitriol,  is  used 
internally  as  an  emetic  in  doses  of  five  grains  (0.3  Gm.) ;  as  an  astrin- 
gent or  tonic,  from  one-quarter  to  one-half  grain  (0.016  to  0.03  Gm.) 
is  given.  It  is  used  as  an  injection  in  gonorrhoea  and  other  diseases, 
and  also  as  a  stimulant  wash,  and  in  substance  as  an  escharotic. 


Silver.     Ag;  107.66. 

Silver  is  found  in  the  metallic  state,  but  usually  as  a  sulphide,  and 
associated  with  lead  sulphide,  or  galena. 

Silver  is  a  brilliant  white  metal,  very  malleable  and  ductile,  having 
a  sp.  gr.  of  10.4  to  10.5.     It  forms  but  one  oxide,  AggO. 

Tests  for  Silver  Salts. 

1.  Hydrochloric  acid  or  any  soluble  chloride  produces  with  a  solu- 
ble salt  of  silver  a  characteristic,  curdy,  white  precipitate  of  silver 
chloride,  which  is  insoluble  in  hot  nitric  acid,  but  soluble  in  ammonia 
water. 

2.  Hydrogen  sulphide  or  ammonium  sulphide  produces  a  black 
precipitate  of  silver  sulphide. 

3.  Caustic  alkalies  produce  a  brown  precipitate  of  silver  oxide. 


OfiBcial  Name. 
Argenti  Cyanidum .    . 

Argenti  lodidum     .    . 

Argenti  Nitras     .    .    . 

Argenti  Nitras  Dilutus 

Argenti  Nitras  Fusus 
Argenti  Oxidum  .    .    . 


Official  Preparations  of  Silver. 

Preparation. 
By  passing  hydrocyanic   acid  gas  into  solution  of  silver 

nitrate. 
By  double  decomposition  between  potassium  iodide  and 

silver  nitrate. 
By  treating  metallic  silver  with  nitric  acid,  evaporating  the 

solution,  and  crystallizing. 
By   fusing    equal    parts   of   silver   nitrate   and   potassium 

nitrate. 
By  fusing  and  moulding  silver  nitrate. 
By  precipitating  solution  of  silver  nitrate  with  solution  of 

potassa. 


Argenti  Acetas,  AgC2H302. 

Silver  Acetate. 
Argenti  Bromidum,  AgBr. 

Silver  Bromide. 
Argenti  Chloridum,  AgCl. 

Silver  Chloride. 

Argenti  Chromas,  Ag2Cr04. 
Silver  Chromate. 


Argenti  Lactas,  AgCsHsOs.HjO. 

Silver  Lactate. 
Argenti  Oxalas,  Ag2C204. 

Silver  Oxalate. 
Argenti  Phosphas,  Ag3P04. 

Silver  Phosphate. 
Argenti  Sulphas,  Ag2S04. 

Silver  Sulphate. 


Unofficial  Preparations  of  Silver. 

By  adding  a  solution  of  silver  nitrate  to  a  solution  of  sodium 

acetate,  then  collecting  and  drying  the  precipitate. 
By  adding  to  a  solution  of  silver  nitrate  a  solution  of  potas- 
sium bromide,  then  collecting  and  drying  the  precipitate. 
By  adding  to  a  solution  of  silver  nitrate  hydrochloric  acid 

as  long  as  a  precipitate  is  produced,  then  collecting  and 

drying  the  precipitate. 
By  adding  a  solution  of  neutral  potassium   chromate  to  a 

solution  of  silver  nitrate,  then  collecting  and  drying  the 

precipitate. 
By  boiling  silver  carbonate  with  lactic  acid,  and  collecting 

and  drying  the  precipitate. 
By  adding  a  solution  of  oxalic  acid  to  a  solution  of  silver 

nitrate,  and  collecting  and  drying  the  precipitate. 
By  adding  a  solution  of  silver  nitrate  to  a  solution  of  sodium 

phosphate,  and  collecting  and  drying  the  precipitate. 
By  adding  a  solution  of  silver  nitrate  to  a  solution  of  sodium 

sulphate,  and  collecting  and  drying  the  precipitate. 
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ARGENTI    CYANIDUM.   U.  S.     Silver  Cyanide. 
AgCN;  133.64. 

Preparation. — Silver  cyanide  is  easily  prepared  by  passing  hydro- 
cyanic acid  gas  into  a  solution  of  silver  nitrate,  or  by  mixing  solutions 
of  potassium  cyanide  and  silver  nitrate. 

AgNOg  +  KCN  =  AgCN  +  KNO3 


Silver 
Nitrate. 


PotasRium 
Cyanide. 


Silver 
Cyanide. 


Potassium 
Nitrate. 


Argenti  Cyanidum.  V.  S. 

Odou  and 
Taste. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

A  white  powder,  perma^ 
nent    in    dry    air,    but 
gradually      turning 
brown  by  exposure  to 
light. 

Odorless; 
tasteless. 

Insoluble. 

Insoluble. 

Insoluble  in  cold  but  solu- 
ble in  boiling  nitric  acid, 
with  evolution  of  hydro- 
cyanic   acid ;    soluble   in 
ammonia  water  and  in  so- 
lution of  sodium  hyposul- 
phite. 

Test  for  Identity. 


When  heated,  the  salt  fuses,  gives  off  cyanogen  gas,  and,  on  ignition,  leaves  a  residue  of  me- 
tallic silver  amounting  to  80.56  per  cent,  of  its  original  weight. 


Silver  cyanide  should  be  kept  in  dark  amber-colored  vials,  protected 
from  light. 

Uses. — This  salt  ■wa.s  made  official  to  use  in  the  extemporaneous 
preparation  of  hydrocyanic  acid.  (See  Acidum  Hydrocyanicum  Dilu- 
tum.) 

ARGENTI   lODIDUM.   U.  S.     Silver  Iodide. 

Agl;  234.19. 

Preparation. — This  iodide  may  be  made  by  double  decomposition 
between  potassium  iodide  and  silver  nitrate. 


KI  +  AgN03 

Potassium  Silver 

Iodide.  Nitrate. 


Agl  +  KNO3. 

Silver  Potassium 

Iodide.  Nitrate. 


Silver  iodide  should  be  kept  in  dark  amber-colored  vials,  protected 
from  light. 


Argenti  lodidum.  U.S. 

Odor  and 
Taste. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

A  heavy,  amorphous,  light  yellow- 
ish powder,  unaltered  by  light, 
if  pure,  but  generally  becoming 
greenish-yellow.     When    heated 
to  about  400°  C.   (752°   F.),   it 
melts  to  a  dark  red  liquid,  which, 
on  cooling,  congeals  to  a  soft,  yel- 
low, slightly  transparent  mass. 

Odorless; 
tasteless. 

Insoluble. 

Insoluble. 

Insoluble  in  diluted 
acids  or  in  solution 
of  ammonium  car- 
bonate ;  soluble  in 
about    2500    parta 
of  stronger  ammo- 
nia water. 
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Tests  foe  Identity. 


iMPUniTIES. 


Tests  foe  Impubities. 


When  mixed  with  ammonia 
water,  it  turns  white,  but  re- 
gains its  yellowish  color  by 
washing  with  water.  It  is  also 
dissolved  by  an  aqueous  solu- 
tion of  potassium  cyanide,  and 
by  a  concentrated  solution  of 
potassium  iodide,  and  the  re- 
sulting solutions  yield  a  black 
precipitate  with  hydrogen  sul- 
phide T.S.  or  ammonium  sul- 
phide T.S.  If  a  small  quantity 
of  chlorine  water  be  agitated 
with  an  excess  of  the  salt,  the 
filtrate  acquires  a  dark  blue 
color  on  the  addition  of  starch 
T.S. 


Chloride. 


Bromide. 


If  0.5  Gm.  of  the  salt  be  digested  for  five 
minutes  with  10  C.c.  of  a  cold  16-per-cent. 
solution  of  ammonium  carbonate,  the  fil- 
trate, when  supersaturated  with  nitric 
acid,  should  not  be  rendered  more  than 
faintly  opalescent. 
On  digesting  a  portion  of  the  salt — which  has 
been  found  to  be  free  from  chloride,  or 
from  which  the  latter  has  been  completely 
removed  by  repeated  digestion  with  am- 

-j  monium  carbonate — for  five  minutes  with 
10  C.c.  of  ammonia  water,  and  supersat- 
urating the  filtrate  with  nitric  acid,  only 
a   slight  opalescence,  but  no  yellowish- 

[      white  precipitate,  should  be  produced. 


Uses. — Silver  iodide  ha.s  been  used  in  syphilis,  in  doses  of  one-half 
grain  to  two  grains  (0.03  to  0.13  Gm.). 


ARGENTI    NITRAS.   U.  S.     Silver  Nitrate. 
AgNOg;  169.55. 

Preparation. — This  valuable  salt  may  be  made  by  the  former  offi- 
cial process : 

Take  of  Silver,  in  small  pieces,  2  oz.  troy  ;  Nitric  Acid  2 J  oz.  troy ; 
Distilled  Water  a  sufficient  quantity.  Mix  the  Acid  with  a  fluidounce 
of  Distilled  Water  in  a  porcelain  capsule,  add  the  Silver  to  the  mix- 
ture, cover  it  with  an  inverted  glass  funnel,  resting  within  the  edge  of 
the  capsule,  and  apply  a  gentle  heat  until  the  metal  is  dissolved,  and 
red  vapors  cease  to  be  produced  ;  then  remove  the  funnel,  and,  in- 
creasing the  heat,  evaporate  the  solution  to  dryness.  Melt  the  dry 
mass,  and  continue  the  heat,  stirring  constantly  with  a  glass  rod,  until 
free  nitric  acid  is  entirely  dissipated.  Dissolve  the  melted  salt,  when 
cold,  in  six  fluidounces  of  Distilled  Water,  allow  the  insoluble  matter 
to  subside,  and  decant  the  clear  solution.  Mix  the  residue  with  a  fluid- 
ounce  of  Distilled  Water,  filter  through  paper,  and,  having  added  the 
filtrate  to  the  decanted  solution,  evaporate  the  liquid  until  a  pellicle  be- 
gins to  form,  and  set  it  aside  in  a  warm  place  to  crystallize.  Lastly, 
drain  the  crystals  in  a  glass  funnel  until  dry,  and  preserve  them  in  a 
well-stopped  bottle.  By  evaporating  the  mother-water,  more  crystals 
may  be  obtained. 

The  silver  employed  is  usually  coin,  and  this  always  contains  cop- 
per :  hence  copper  nitrate  is  present,  which  is  known  by  the  bluish 
color  of  the  solution.  By  evaporating  the  solution  and  fusing  the  resi- 
due the  copper  salt  is  decomposed  and  the  insoluble  copper  oxide  pro- 
duced ;  by  solution  and  filtration  this  is  separated,  and  the  purified 
solution  of  silver  nitrate  is  evaporated  and  crystallized. 


Aga    4- 

4HNO3 

=  3AgN03  +   NO   +    2H2O 

Silver. 

Nitric 

Silver                  Nitrogen             Water. 

Acid. 

Nitrate.              Monoxide. 
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Argenti  Nitras.  V.  S. 


Colorless,  transparent,  tabular,  rhombic  crystals, 
becoming  gray  or  grayish-black  on  exposure  to 
light  in  presence  of  organic  matter. 


Odor,  Taste,  and 

llEACTION. 


Odorless ;  bitter, 
caustic,  and 
strongly  metal- 
lic taste ;  neu- 
tral reaction. 


Water. 


At  15°  C. 

(59°  F.), 
0.6  part. 

Boiling, 
0.1  part. 


Aluohol. 


Cold, 
2f)  parts. 

Boiling, 
5  parts. 


Tests  for  Identity  and  Quantitative  Test. 


Impurities. 


Tests  fob  Impurities. 


When  heated  to  about  200°  C.  (.392°  F.),  the  salt  fuses 
to  a  faintly  yellow  liquid,  which,  on  cooling,  con- 
geals to  a  purely  white,  crystalline  mass.  At  a 
higher  temperature  the  salt  is  gradually  decom- 
posed, with  evolution  of  nitrous  vapors.  An 
aqueous  solution  of  the  salt  yields,  with  hydrochlo- 
ric acid,  a  white  precipitate  soluble  in  ammonia. 

0.34  (0..3.39I)  Gm.  of  Silver  Nitrate,  dissolved  in  10 
C.c.  of  water,  should  require,  for  complete  precipi- 
tation, 20  C.c.  of  decinormal  sodium  chloride  V.S. 
(corresponding  to  100  per  cent,  of  the  pure  salt). 


If  all  the  silver  be  pre- 
cipitated with  hydro- 
chloric acid,  and  the 
filtrate  be  evaporated 
to  dryness,  no  fixed 
residue  should  be  left. 

If  5  C.c.  of  a  1 0-pcr-cent. 
aqueous  solution  of  the 
salt  be  mixed  with  20 
C.c.  of  diluted  sul- 
phuric acid,  and  heated 
to  boiling,  no  turbidity 
should  be  perceptible. 


Uses. — Silver  nitrate  is  used  externally  as  a  caustic  and  escbarotic ; 
internally,  it  is  given  in  gastritis  and  diarrhoea,  in  doses  of  one-fourth 
to  one-half  grain  (0.016  to  0.032  Gra.). 

ARGENTI    NITRAS   DILUTUS.   U.  S.     Diluted  Silver  Nitrate. 
[Mitigated  Caustic] 

Metric.  Old  form. 

Silver  Nitrate 30  Gm.  1  oz.  av. 

Potassium  Nitrate 60  Gm.  2  oz.  av. 

Melt  the  salts  together  in  a  porcelain  crucible,  at  as  low  a  tempera- 
ture as  possible,  stirring  the  melted  mass  well  until  it  flows  smoothly. 
Then  cast  it  into  suitable  moulds.  Keep  the  product  in  dark  amber- 
colored  vials. 

This  preparation  contains  now  33.3  per  cent,  of  silver  nitrate,  instead 
of  50  per  cent,  as  in  the  U.  S.  P.  1880. 

Uses. — The  object  of  this  preparation  is  to  provide  a  fused  silver 
nitrate,  which  may  often  be  useful  where  the  undiluted  caustic  might 
prove  too  severe  in  its  action. 


Arg:enti  Nitras  Oilutus.   U  S. 


A  white,  hard  solid,  generally 
in  form  of  pencils  or  cones  of 
a  finely  granular  fracture, 
becoming  gray  or  grayish- 
black  on  exposure  to  light  in 
presence  of  organic  matter. 
Odorless,  having  a  caustic, 
metallic  taste  and  a  neutral 
reaction.  Each  of  its  con- 
stituents retains  the  solu- 
bility in  water  and  in  alco- 
hol mentioned  respectively 
under  Arrjenti  Nitras  and 
Potassii  Nitras. 


If  1  Gm.  of  Diluted  Silver  Nitrate,  dissolved  in  10  C.c.  of  water, 
be  mixed  with  20  C.c.  of  decinormal  sodium  chloride  V.S.,  and 
a  few  drops  of  potassium  ehromate  T.S.,  not  more  than  0.5  C.c. 
of  decinormal  silver  nitrate  V.S.  should  be  required  to  impart 
to  the  liquid  a  permanent  red  color  (corresponding  to  at  least 
33  per  cent,  of  pure  silver  nitrate). 

An  aqueous  solution  of  Diluted  Silver  Nitrate  yields,  with  a 
slight  excess  of  hydrochloric  acid,  a  white  [irecipitato,  which 
is  readily  soluble  in  ammonia  water.  The  filtrate  from  this 
precipitate,  when  evaporated  to  dryness,  leaves  a  white  residue 
which  is  completely  soluble  in  water,  and  which  yields  a  yel- 
low, crystalline  precipitate  with  platinic  chloride  T.S.,  and  a 
white,  crystalline  precipitate  with  sodium  bitartrate  T.S. 
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Tests  foe  Impurities. 


Copper. 

Lead  and  Bis- 
muth. 


If  to  an  aqueous  solution  of  Diluted  Silver  Nitrate  a  slight  excess  of  ammonia 

water  be  added,  it  should  not  assume  a  blue  color. 
If  to  an  aqueous  solution  of  Diluted  Silver  Nitrate  a  slight  excess  of  ammonia 

water  be  added,  it  should  not  show  any  turbidity. 


Uses. — This  preparation  is  used  only  externally, 
its  action  to  the  moulded  nitrate,  but  less  energetic. 


It  is  similar  in 


ARGENTI    NITRAS    FUSUS.   U.S.     Moulded  Silver  Nitrate. 
[Lunar  Caustic] 

Metric.  Old  form. 

Silver  Nitrate loo  Gm.  1  oz.  av. 

Hydrochloric  Acid 4  Gm.  16  minims. 

To  the  Silver  Nitrate,  contained   in  a  porcelain  capsule,  add  the 

Hydrochloric  Acid,  and  melt  the  mixture  at  as  low  a  temperature  as 

possible.     Stir  well,  and  pour  the  melted  mass  into  suitable  moulds. 

Keep  the  product  in  dark  amber-colored  vials,  protected  from  light. 

When  pure  fused  silver  nitrate  is  cooled,  the  mass  is  very  brittle,  but 

the  addition  of  hydrochloric  acid  produces  sufficient  silver  chloride  to 

toughen  it,  so  that  the  cast 
cones  or  sticks  will  not 
break  so  easily.  In  order 
to  keep  the  sticks  from  be- 
coming discolored  during 
the  casting  process,  it  is  ad- 
visable to  add  a  little  diluted 
nitric  acid  (1  in  5)  occa- 
sionally to  the  melted  ni- 
trate, and  carefully  prevent 
Fig.  351  illustrates  the  silver 


Fig.  351. 


Caustic  point  mould. 


the  mass  from  becoming  overheated, 
moulds  used  in  moulding  the  cones. 


Argenti  Nitras 

Odor,  Taste, 
AND  Reaction. 

Solcbility. 

Fusus.  U.S. 

Water. 

Alcohol. 

Other  Solvent. . 

A  white,  hard  solid. 

Odorless ;  bitter. 

At  15°  C.  (59° 

Cold, 

Whatever     is     left 

generally  in  form 

caustic,      and 

F.), 

Soluble,    with 

undissolved       by 

of  pencils  or  cones 

strongly     me- 

Soluble,  with 

the  exception 

water     is      com- 

of a  fibrous  frac- 

tallic      taste; 

the  exception 

of  about  6  per 

pletely       soluble 

ture,     becoming 

neutral    reac- 

of about  5  per 

cent,  of  silver 

m       ammonia 

gray  or   grayish- 

tion. 

cent,  of  silver 

chloride,  in  26 

water. 

black  on  exposure 
to   light  in  pres- 
ence   of    organic 
matter. 

chloride,       in 
0.6  part. 

Boiling, 

Soluble,    with 

the  exception 

of  about  5  per 

cent,  of  silver 

parts. 

Boiling, 
Soluble,    with 
the  exception 
of  about  5  per 
cent,  of  silver 
chloride,  in  5 

chloride,       in 
O.l  part. 

parts. 

LEAD,  COPPER,  SILVER,  AND   MERCURY. 


713 


Test  for  Identity  and  Quantitative  Test. 


A  clear,  aqueous  solution  of  the  salt,  decanted  from  the  insoluble  portion,  should  be  neutral  to 
litmus  paper,  and  it  should  respond  to  the  tests  of  identity  and  purity  mentioned  under 
Argcnti  Nitras. 

If  0.34  (Jin.  of  moulded  Silver  Nitrate,  dissolved  as  completely  as  possible  in  10  C.c.  of  water, 

\be  uii.\ed  with  20  C.c.  of  decinormal   sodium  chloride  V.S.  and  a  few  drops  of  potassium 

chromate  T.S.,  not  more  than   1  C.c.  of  decinormal  silver  nitrate  V.S.  should  bo  required  to 

impart  to  the  liquid  a  permanent  red  color  (corresponding  to  95  per  cent,  of  pure  silver 

nitrate). 


Uses. — Moulded  silver  nitrate  is  used  as  an  escharotic :  a  good  caustic- 
holder  may  be  made  from  a  glass  stirring-rod  of  the  same  diameter  as 
the  cone  by  joining  it  to  the  cone  with  a  short  length  of  rubber  tubing. 
The  cone  may  be  protected  from  the  action  of  the  air  by  slipping  over  it 
another  short  length  of  rubber  tubing,  having  a  very  short  piece  of  glass 
rod  in  the  other  end  as  a  stopper. 

Death  has  resulted  more  than  once  through  the  careless  use  of  silver 
nitrate  in  cauterizing  the  throat,  the  cone  having  slipped  out  of  the 
holder  and  then  been  swallowed  by  the  patient. 


ARGENTI    OXIDUM.    U.  S.     Silver  Oxide. 

Ag.fl;  231.28. 

Preparation. — This  salt  may  be  made  by  a  former  official  process : 
Take  of  Nitrate  of  Silver  4  oz.  troy  ;  Distilled  Water  half  a  pint ; 
Solution  of  Potassa  1^  pints,  or  a  sufficient  quantity.  Dissolve  the 
Nitrate  of  Silver  in  the  Water,  and  to  the  solution  add  Solution  of  Po- 
tassa so  long  as  it  produces  a  precipitate.  Wash  this  repeatedly  with 
water  until  the  washings  are  nearly  tasteless.  Lastly,  dry  the  precipi- 
tate and  keep  it  in  a  well-stopped  bottle,  protected  from  the  light. 

H,0. 


^gNOs  +  2KHO  = 

=  AgP  +  2KNO 

Silver                     Potassium 

Silver                 Potassium 

Nitrate,                   Hydrate. 

Oxide.                  Nitrate. 

Odor,  Taste, 
AND  Reaction. 

Solubility. 

.  Water. 

Alcohol. 

A  heavy,  dark  brownish-black  powder,  liable  to 
reduction  by  exposure  to  light.     When  heated 
to  about  250°  to  300°  C.  (482°  to  572°  F.),  it 
loses  o.\ygen,   and   metallic  silver    is   left  be- 
hind. 

Odorless;  metallic 
taste";     imparts 
an  alkaline  re- 
action to  water. 

Very 
slightly 
soluble. 

Insoluble. 

Tests. 

Impurity.                    Test  for  Impurity. 

The  solution  of  the  0.\ide  should  be   colorless, 
and  should  respond  to  the  reactions  and  tests 
mentioned  under  Silver  Nitrate  (see  Argenti 
Nitras), 

If  0.5  Gm.  of  the  0.xide  be  ignited  in  a  porce- 
lain crucible,  it  should  yield   0.465   Gm.  (or 
93.1  per  cent.)  of  metallic  silver. 

C  On  adding   Silver   Oxide 
to  nitric  acid,  no  effer- 
Carbonate.                   vescenco    should     take 
place. 
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Uses. — Silver  oxide  is  used  as  a  substitute  for  silver  nitrate,  being 
much  less  caustic  than  the  latter,  and  better  suited  for  internal  use, 
owing  to  the  facility  with  which  it  parts  with  its  oxygen.  Silver  oxide 
should  not  be  triturated  with  readily  oxidizable  or  combustible  sub- 
stances, and  should  not  be  brought  in  contact  with  ammonia.  The 
dose  is  one  grain  (0.065  Gm.). 

Gelatin  capsules  are  well  fitted  for  dispensing  this  compound.  With 
most  excipients  decomposition  ensues,  and  the  pills  have  been  known 
to  explode  with  some  violence. 


Mercury.     Hg;  199.8. 

Mercury,  or  quicksilver,  is  found  most  abundantly  as  sulphide,  or 
cinnabar:  the  principal  mines  are  in  Spain  and  California.  It  is  a 
brilliant,  silver-white  metal,  liquid  above  — 40°  C.  ( — 40°  F.),  and 
having  the  sp.  gr.  13.5584.  Mercury  forms  two  series  of  compounds, — 
mercurous,  containing  the  group  (Hg2),  and  mercuric,  containing  the 
single  atom  Hg.  It  is  used  more  largely  in  medicine  in  the  metallic 
state  than  any  other  element. 

Tests  for  Compounds  of  Mercury. 

1.  Ammonium  sulphide  or  hydrogen  sulphide,  in  excess,  produces  a 
black  precipitate  (sulphide)  in  solutions  of  salts  of  mercury. 

2.  Potassium  iodide  produces  with  mercurous  salts  a  green  precipi- 
tate of  mercurous  iodide,  or  with  mercuric  salts  a  red  precipitate  of 
mercuric  iodide,  soluble  in  excess. 

3.  With  hydrochloric  acid  or  soluble  chlorides  a  white  precipitate 
of  mercurous  chloride  is  produced  with  mercurous  salts,  whilst  with 
mercuric  salts  no  precipitation  occurs. 

4.  A  plate  of  copper  or  a  solution  of  stannous  chloride,  in  excess, 
precipitates  the  metal  from  its  soluble  combinations. 


official  Preparations  of  Mercury. 

Official  Name.  Preparation. 

Preparations  of  the  Metal. 

Hydrargyrum  cum  Greta By  extinguishing  38  Gm.  of  mercury  with  10 

Gm.  of  clarified  honey  and  57  Gm.  of  pre- 
pared chalk. 

Emplastrum  Hydrargyri By  extinguishing  300  Gm.  of  mercury  with  12 

Gm.  of  oleate  of  mercury,  and  incorporating 
with  sufficient  melted  lead  plaster  to  make 
1000  Gm. 

Emplastrum   Ammoniaci   cum    Hy-  By  extinguishing  18  per  cent,  of  mercury  with 

drargyro oleate  of  mercury,  ammoniac,  diluted  acetic 

acid,  and  lead  plaster. 

Massa  Hydrargyri By  extinguishing  33  per  cent,  of  mercury  with 

honey  of  rose  and  glycerin,  and  then  adding 
powdered  glycyrrhiza  and  powdered  althica. 

Unguentum  Hydrargyri By  extinguishing  500  Gm.  of  mercury  with  20 

Gm.  of  oleate  of  mercury,  then  adding  suf- 
ficient melted  lard  and  suet  to  make  1000  Gm. 
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Official  Preparations  of  Mercury. — Continued. 

OfiScial  Name.  Preparation. 

Salts  of  Mercury  and  their  Preparations. 
Hydrargyrum  Animoniatum  ....  By  precipitating  solution  of  mercuric  chloride 

with  ammonia  water. 
Unguentum  Hydrargyri  Ammoniati .  By  incorporating  10  Gm.  of  ammoniatcd  mer- 
cury with  90  Gni.  of  benzoinated  lard. 

By  subliming  mercuric  sulphate  with  sodium 
chloride. 

By  subliming  mercuric  sulphate  and  mercury 
with  sodium  chloride. 

By  passing  hydrocyanic  acid  into  a  vessel  con- 
taining mercuric  oxide  with  water. 

By  double  decomposition  between  mercuric 
chloride  and  potassium  iodide. 

By  precipitating  an  acid  solution  of  mercurous 
nitrate  with  potassium  iodide. 

By  precipitating  solution  of  mercuric  chloride 
with  sodium  hydrate. 

By  incorporating  10  Gm.  of  yellow  mercuric 
oxide  with  90  Gm.  of  ointment. 

Oleatum  Hydrargyri By  dissolving  20  Gm.  of  yellow  mercuric  oxide 

in  80  Gm.  of  oleic  acid. 

By  decomposing  mercuric  nitrate  by  heat. 

By  incorporating  10  Gm.  of  red  mercuric  oxide 
with  5  Gm.  of  castor  oil  and  85  Gm.  of  oint- 
ment. 

By  adding  mercuric  sulphate  to  boiling  water. 

By  dissolving  40  Gm.  of  red  mercuric  oxide  in 
45  Gm.  of  nitric  acid  and  15  Gm.  of  water. 

By  treating  lard  oil  with  nitric  acid,  and  then 
incorporating  solution  of  mercuric  nitrate. 


Hydrargyri  Chloridum  Corrosivum 
Hydrargyri  Chloridum  Mite  . 
Hydrargyri  Cyanidum  .  .  . 
Hydrargyri  lodidum  Rubrum 
Hydrargyri  lodidum  Flavum 
Hydrargyri  Oxidum  Flavum  . 
Unguentum  Hydrargyri  Oxidi  Flavi 


Hydrargyri  Oxidum  Rubrum  .    .    .    . 
Unguentum  Hydrargyri  Oxidi  Rubri 


Hydrargyri  Subsulphas  Flavus  . 
Liquor  Hydrargyri  Nitratis     .    . 

Unguentum  Hydrargyri  Nitratis 


Unofficial  Preparations  of  Mercury. 


Hydrargyri  Acetas. 

Mercuric  Acetate. 
Hydrargyri  Arsenas. 

Mercuric  Arsenate. 
Hydrargyri  Bromidum,  HgBr2. 

Mercuric  Bromide. 

Hydrargyri  Carbonas,  HgaCOs. 

Mercurous  Carbonate. 
Hydrargyri  Chloras,  Hg(C103)2  +  H2O. 

Mercuric  Chlorate. 
Hydrargyri  Cliroraas,  HgCrOi. 

Mercuric  Chroinate. 
Hydrargyri   Lactas,  {Hg2)2(C3ll503)2.- 
2H2O. 

Mercurous  Lactate. 
Hydrargyri  Sulpliidum  Nigrum. 

Ethi()|)s  Mineral. 
Hydrargyri  Suljihidum  Rubrum,  HgS. 
Hydrargyri  Nitras,  Hg2(N03)2.2H20. 

Mercurous  Nitrate. 
Hydrargyri  Sulphas,  Hg.SOj. 

Mercuric  Sulphate. 


By  dissolving  mercuric  oxide  in  acetic  acid,  filtering, 

and  concentrating  to  crystallize. 
By  adding  a  solution  of  arsenic  acid  to  a  solution  of 

mercuric  nitrate,  and  collecting  the  precipitate. 
By  dissolving  mercuric  oxide  in  hot  aqueous  hydro- 

bromic  acid,  filtering  and  concentrating,  then  crys- 
tallizing. 
By  precipitating  a  solution  of  mercurous  nitrate  with 

acid  potassium  carbonate. 
By  dissolving  mercuric  oxide  in  warm  chloric  acid, 

filtering  and  concentrating,  then  crystallizing. 
By  boiling  equal  parts  of  chromic  acid  and  yellow 

mercuric  oxide  in  water,  and  collecting  crystals. 
By  nii.xing  boiling  solutions  of  sodium   lactate  and 

mercurous  nitrate,  and  collecting  the  precipitate. 

By  rubbing  together  equal  parts  of  mercury  and  sul- 
phur. 

By  fusing  and  subliming  mercury  and  sulphur. 

By  mixing  4  p.  mercury,  '.i  p.  nitric  acid,  1  p.  water, 
and  after  twenty-four  hours  collecting  the  crystals. 

By  heating  10  oz.  mercury  with  6  fl.  oz.  sul]ihurio 
acid,  in  a  porcelain  vessel,  and  stirring  constantly 
until  a  white  salt  is  obtained. 


HYDRARGYRUM.    U.  S.     Mercury. 
Hg;  199.8.  [Quicksilver.] 

Mercury  for  pharmaceutical  uses  should  be  pure.  To  separate  me- 
chanical impurities,  moisture,  or  small  quantities  of  oxide,  mercury 
may  be  filtered  by  collecting  it  in  a  sound  piece  of  chamois  leather  and 
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gathering  the  corners  together,  forcibly  squeezing  the  particles  through 
the  pores  of  the  leather.  But  distillation  is  preferable  in  most  cases  to 
purify  the  metal  effectually,  which  may  be  accomplished  by  a  process 
formerly  official  in  the  British  Pharmacopoeia,  as  follows : 

Take  of  Mercury  of  Commerce  3  pounds  [avoirdupois]  ;  Hydro- 
chloric Acid  3  fluidrachms ;  Distilled  Abater  a  sufficiency.  Place  the 
Commercial  Mercury  in  a  glass  retort  or  iron  bottle,  and,  applying  heat, 
cause  two  pounds  and  a  half  of  the  metal  to  distil  over  into  a  flask 
employed  as  a  receiver.  Boil  on  this  for  five  minutes  the  Hydrochloric 
Acid  diluted  with  9  fluidrachms  of  Distilled  Water,  and  having,  by 
repeated  aff'usious  of  Distilled  Water  and  decantations,  removed  every 
trace  of  acid,  let  the  mercury  be  transferred  to  a  porcelain  capsule,  and 
dried  first  by  filtering  paper,  and  finally  on  a  water-bath. 


Hydrargyrum.  V.  S. 


Impueities. 


Tests  fob  Impurities. 


A  shining,  silver-white  metal,  liq- 
uid at  temperatures  above  — 40° 
C.  ( — 40°  F.),  odorless  and  taste- 
less, and  insoluble  in  ordinary  sol- 
vents, also  in  concentrated  hydro- 
chloric acid,  and  at  common  tem- 
peratures in  sulphuric  acid, — but 
it  dissolves  in  the  latter  when 
boiled  with  it;  soluble  in  nitric 
acid  without  residue.  Sp.  gr. 
13.6584  at  15°  C.  (  59°  F.).  At 
the  common  temperature  it  vola- 
tilizes very  slowly,  more  rapidly 
as  the  temperature  increases,  and 
at  357.25°  C.  (675.05°  F.)  it  boils, 
being  finally  volatilized  without 
residue,  yielding  a  colorless  and 
very  poisonous  vapor. 


Tin  and  other 
Metals. 

Moisture. 
Organic  Impu- 
rities. 

More  than 
slight  traces 
of  Foreign 
Metals. 


When  globules  of  Mercury  are 
dropped  upon  white  paper,  they 
should  roll  about  freely,  retaining 
their  globular  form  and  leaving  no 
streaks  or  traces. 

Mercury  should  be  perfectly  dry. 

(Mercury  should  present  a  bright  sur- 
face, 
f  On  boiling  5  Gm.  of  distilled  water 
with  6  Gm.  of  Mercury  and  4.5 
I  Gm.  of  sodium  hyposulphite  in  a 
test-tube  for  about  one  minute,  the 
mercury  should  not  lose  its  lustre, 
and  should  not  acquire  more  than 
a  slightly  yellowish  shade. 


Uses. — When  mercury  is  administered  in  a  finely  divided  condition, 
as  iu  blue  mass,  or  in  mercury  with  chalk,  it  exerts  a  peculiar  action 
on  the  liver,  which  is  termed  alterative.  This  action  is  possessed  by 
some  of  its  salts. 


MASSA   HYDRARGYRI.   U.  S.     Mass  of  Mercjwy. \ 

fPiLULiE  Hydrargyri.     Blue  Mass.    Blue  Pill.] 

Metric.  Old  form. 

Mercury 33  Gm.  5  oz.  av.  122  gr. 

Glycyrrhjza,  in  No.  60  powder 5  Gm.  350  gr. 

Althaea,  in  No.  60  powder 25  Gm.  4  oz.  av. 

Glycerin 3  Gm.  3  fl.  dr. 

Honey  of  Rose      34  Gm.  4^  fl.  oz. 

To  make 100  Gm.  16  oz.  av. 

Triturate  the  Mercury  with  the  Honey  of  Rose  and  Glycerin  until 
it  is  extinguished.  Then  gradually  add  the  Glycyrrhiza  and  Althaea, 
and  continue  the  trituration  until  globules  of  Mercury  are  no  longer 
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visible  under  a  lens  magnifying  at  least  ten  diameters.  (See  tests  under 
Hydrargyrum  cum  Crcta.) 

By  using  this  formula  the  pharmacist  is  enabled  to  make  blue  mass 
extemporaneously  with  very  little  labor.  The  mass  should  not  he  forci- 
bly pressed,  or  the  globules  of  mercury  will  run  togetlier,  and  will  grow 
larger  instead  of  smaller. 

Uses. — The  object  of  this  preparation  is  to  furnish  mercury  in  a 
finely  divided  condition.  It  is  given  to  produce  salivation  in  small 
doses,  and  in  doses  of  three  to  ten  grains  (0.19  to  0.64  Gm.)  as  an 
alterative  or  purgative.  .  ' 

HYDRARGYRUM    CUM    CRETA.    U.  S.     Mercury  with  Chalk. 

Metric.  Old  form. 

Mercury 38  Gm.  167  grains. 

Clarified  Honey 10  Gm.  43  grains. 

Prepared  Chalk 57  Gm.  248  grains. 

Water,  a  sufficient  quantity, 


To  make 100  Gm.  1  oz.  av. 

Weigh  the  Mercury  and  Clarified  Honey  successively  into  a  strong 
bottle  of  the  capacity  of  100  C.c.  [old  form  1  fl.  oz.],  and  add  2  C.c. 
[old  form  10  minims]  of  Water.  Cork  the  bottle,  and  shake  it  for 
about  half  an  hour  at  a  time,  until  the  aggregate  time  of  shaking 
reaches  ten  hours,  or  until  the  globules  of  Mercury  are  no  longer  visible 
under  a  lens  magnifying  4  diameters.  The  shaking  may  be  more 
conveniently  performed  by  mechanical  means.  Rub  the  Prepared 
Chalk  with  Water,  in  a  mortar,  to  a  thick,  creamy  paste,  and,  having 
added  the  contents  of  the  bottle,  washing  the  last  portions  in  with  a 
little  Water,  triturate  the  whole  to  a  uniform  mixture.  Finally,  dry 
the  mixture,  first  between  ample  layers  of  bibulous  paper,  and  after- 
wards in  a  capsule,  at  the  ordinary  temperature,  until  it  weighs  100 
Gm.  [old  form  1  oz.  av.].  Then  reduce  it  to  a  uniform  powder,  with- 
out trituration,  and  keep  it  in  well-stoppered  bottles,  protected  from 
light. 

The  intention  here  is  to  furnish  mercury  in  a  finely  divided  condition 
in  the  form  of  a  powder.  The  above  process  is  a  very  tedious  one.  In 
Matter's  process,  fifty-three  gi'ains  of  powdered  acacia  are  mixed  with 
fifty-three  grains  of  chalk,  enough  water  added  to  form  a  tliin  paste,  and 
one  hundred  and  sixty-seven  grains  of  mercury  added  and  triturated 
until  extinguished.  One  hundred  and  sixty-five  grains  of  chalk  are 
made  into  a  paste  with  water,  and  added  to  it,  and  the  water  evaporated 
from  the  mixture  in  a  water-bath  ;  it  is  rubbed  to  powder  when  dry. 


Hydrargyrum  cum  Greta. 


A  light  gray  powder,  free 
from  grittiness. 


Odor  and  Taste. 


Odorless;  slightly 
sweetish  taste. 


Solubility. 


Water  dissolves  from  it  the  sugar  of  milk.  AVhen 
it  is  subsequently  treated  with  acetic  acid,  the 
chalk  is  dissolved  with  effervescence,  leaving 
a  residue  of  finely  divided  mercury. 
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Test  for  Identity. 


Impurity. 


Tests  for  Impurity. 


If  a  portion  of  the  powder  be  digested 
with  warm  acetic  acid,  the  filtrate 
should  not  become  more  than  slightly 
opalescent  on  the  addition  of  a  few 
drops  of  hydrochloric  acid  (limit  of 
mercuroua  oxide). 


Mercuric 
Oxide. 


If  another  portion  of  the  powder  be 
digested  with  warm,  diluted  hydro- 
chloric acid,  the  filtrate  should  not 
be  afl'ected  by  hydrogen  sulphide 
T.S.,  or  by  stannous  chloride  T.S. 


Uses. — Mercury  with  chalk  is  a  mild  mercurial,  frequently  given 
to  children.  It  should  be  free  from  mercurous  or  mercuric  oxide ; 
through  exposure  to  air  old  specimens  frequently  contain  both.  The 
dose  is  five  to  ten  grains  (0.3  to  0.6  Gm.). 

UNGUENTUM    HYDRARGYRI.   U.S.     Mercurial  Ointment. 
[Blue  Ointment.] 

This  ointment  is  made  by  extinguishing  500  Gm.  of  mercury  with  20 
Gm.  of  oleate  of  mercury  ;  the  mixture  is  then  incorporated  with  250  Gm. 
of  lard  and  230  Gm.  of  suet,  melted  together.  (See  Unguenta.)  The 
object  of  this  process  is  to  furni.sh  finely  divided  mercury  in  a  conve- 
nient form  for  external  administration.  The  ointment  is  largely  used, 
and  the  extemporaneous  process  furnishes  a  satisfactory  preparation. 

EMPLASTRUM    HYDRARGYRI.   U.S.     Mercurial  Plaster. 

This  plaster  contains  300  Gm.  of  finely  divided  mercury  extinguished 
by  12  Gm.  of  oleate  of  mercury  and  incorporated  with  688  Gm.  of  melted 
lead  plaster,  the  whole  being  thoroughly  mixed  whilst  cooling.  (See 
Emplastra.)  Its  uses  are  the  same  as  those  of  the  ointment,  metallic 
mercury  in  a  finely  divided  condition  being  present  in  both,  the  only 
difference  being  in  the  form  of  the  preparations. 


EMPLASTRUM    AMMONIACI   CUM    HYDRARGYRO.   U.S.     Ammoniac 
Plaster  with  Mercury. 

This  plaster  contains  18  per  cent,  of  mercury  with  oleate  of  mercury, 
ammoniac,  diluted  acetic  acid,  and  lead  plaster.  (See  Emplastra.)  Its 
uses  are  the  same  as  those  of  mercurial  plaster :  it  is  a  milder  external 
application. 

HYDRARGYRUM   AMMONIATUM.   U.S.     Ammoniated  Mercury. 

NH2HgCl  =  251.18. 
[White  Precipitate.     Mercuric  Ammonium  Chloride.] 

Metric.  Old  form. 

Corrosive  Mercuric  Chloride,  in  powder loo  Gm.  1  oz.  av. 

Ammonia  Water, 

Distilled  Water,  each,  a  sufficient  quantity. 

Dissolve  the  Corrosive  Mercuric  Chloride  in  2000  C.c.  [old  form 
20  fl.  oz.]  of  warm  Distilled  Water,  filter  the  solution,  and  allow  it  to 
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cool.  Pour  the  filtered  liquid  gradually,  and  with  coustant  stirring, 
into  150  C.c.  [old  form  1|  fl.  oz.]  of  Ammonia  Water,  taking  care  that 
the  latter  shall  remain  in  slight  excess.  Collect  the  precipitate  on  a 
filter,  and,  when  the  liquid  has  drained  from  it  as  much  as  possible, 
wash  it  with  a  mixture  of  400  C.c.  [old  form  4  fl.  oz.]  of  Distilled 
Water  and  20  C.c.  [old  form  1|  fl.  dr.]  of  Ammonia  Water.  Finally, 
dry  the  precipitate  between  sheets  of  bibulous  paper,  in  a  dark  place,  at 
a  temperature  not  exceeding  30°  C.  (86°  F.). 

Keep  the  product  in  well-stoppered  bottles,  protected  from  light. 

In  this  process  the  ammonium  of  one-half  of  the  ammonium  chloride, 
which  is  formed  upon  mixing  the  solutions,  has  two  of  its  hydrogen  atoms 
replaced  by  one  atom  of  bivalent  mercury,  NH^Cl  becoming  NHgHgCl. 

HgCla  +  2NH,HO  =  NH.Cl  +  NH^HgCl  +  2H2O. 

Mercuric  Water  of  Ammonium      Mercurammonium  Water. 

Chloride.  Ammonia.  Chloride.  Chloride. 


Solubility. 

Hydrargyrum  Am- 

Odor  and 

moniatum.   V-  S. 

Taste. 

Water. 

Alcohol. 

Other  Solvents. 

White,    pulverulent 

Odorless; 

Cold, 

Cold, 

Readily     soluble     in 

pieces,  or  a  white, 

earthy,     af- 

Insoluble. 

Insoluble. 

warm  hydrochloric, 

amorphous  powder, 

ter  w  a  r  d  s 

nitric,  or  acetic  acid. 

permanent    in    the 

styptic    and 

Boiling, 

Boiling, 

and  in  a  cold  solu- 

air.    At  a  temper- 

metallic 

Insoluble. 

Insoluble. 

tion   of  ammonium 

ature   below  a    red 

taste. 

carbonate.        Also 

heat  the  salt  is  de- 

By prolonged  wash- 

completely    soluble 

composed     without 

ing  with  water  it 

in    a    cold    solution 

fusion,  and  at  a  red 

is    gradually    de- 

of sodium  hyposul- 

heatitis wholly  vol- 

composed, assum- 

phite, with  the  evo- 

atilized.       When 

ing  a  yellow  color. 

lution  of  ammonia. 

heated  with  potas- 

and  becoming 

When  this  solution 

sium  or  sodium  hy- 

converted  into    a 

is  heated  for  a  short 

drate  T.S.,  the  salt 

basic  salt. 

time,   red   mercuric 

becomes  yellow  and 

sulphide     is     sepa- 

evolves    vapor     of 

rated,  which,  on  pro- 

ammonia. 

tractal     boiling, 
turns  black. 

Tests  fob  Identit 

y. 

Impchities.                                Tests  for  Impurities. 

The  solution  of  the 
diluted   nitric    acid 

salt  in 
givo= 

,,                 a  li.      f   The  salt  should  be  soluble  in  hydrochloric 
Mercurous  Salt,     j        ^cid  without  residue. 

with  potassium  iodi 

ieT.S. 

p    ,        .                 f   The  salt  should  be  soluble  in  hydrochloric 
caroonate.              -j        ^^j^  without  effervescence. 

a  red  precipitate,  an 

d  with 

silver  nitrate  T.S.  s 

I  white 

T      ,                         i    Its    solution  in  acetic  acid  should  not  be 
\        rendered  turbid  by  diluted  sulphuric  acid. 

one. 

Uses. — This  compound   of   mercury  is   not  used   internally:  it  is 
applied  externally  in  the  form  of  ointment. 


UNGUENTUM    HYDRARGYRI    AMMONIATI.   U.S. 
Ammoniated  Mercury. 


Ointment  of 


This  ointment  is  made  by  incorporating  10  Gm.  of  ammoniated 
mercury  with  90  Gra.  of  benzoinatcd  lard.  It  is  a  valuable  applica- 
tion in  certain  forms  of  eczema  aud  psoriasis  and  other  skin  diseases. 
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HYDRARGYRI    CHLORIDUM    CORROSIVUM.   U.S.     Corrosive  Mercuric 

Chloride. 
HgClj;  270.54. 
[Corrosive  Sublimate.     Corrosive  Chloride  of  Mercury.] 
Preparation. — This  important  mercuric  salt  may  be  made  by  the 
former  official  process,  as  follows  : 

Take  of  Mercury  24  oz. ;  Sulphuric  Acid  36  oz. ;  Chloride  of  Sodium 
18  oz.  Boil  the  Mercury  with  the  Sulphuric  Acid,  by  means  of  a 
sand-bath,  until  a  dry  white  mass  is  left.  Rub  this,  when  cold,  with 
the  Chloride  of  Sodium  in  an  earthen-ware  mortar ;  then  sublime  with 
a  gradually  increasing  heat. 

By  boiling  sulphuric  acid  in  excess  with  mercury  to  dryness  a  white 
salt  (mercuric  sulphate)  is  formed,  according  to  the  reaction 
2H2SO,  4-   Hg  =  HgSO,  +   SO2  +  mf>. 

Sulphuric  Mercury.  Mercuric  Sulphurous  Water 

Acid.  Sulphate.  Acid. 

When  this  is  mixed  with  sodium  chloride,  and  the  mixture  exposed 
to  a  subliming  heat,  decomposition  takes  place,  according  to  the  re- 
action 

HgSO,  +  (NaCl)2  =  Na^SO,  +  HgCl^. 

Mercuric  Sodium  Sodium  Mercuric 

Sulphate.  Chloride.  Sulphate.  Chloride. 

The  mercuric  chloride  thus  formed  sublimes,  and  the  sodium  sulphate 
remains  behind. 


Hydrareyri  Chloridum  Corrosivum. 

U.S. 


Heavy,  colorless,  rhombic  crystals 
or  crystalline  masses,  permanent 
in  the  air.  When  heated  to  about 
265°  C.  (509°  F.),  the  salt  fuses  to 
a  colorless  liquid,  and  at  about 
300°  C.  (572°  F.)  it  volatilizes  in 
dense,  white  vapors,  leaving  no 
residue. 


Odor,  Taste, 
AND  Keaction. 


Odorless ;  acrid 
and  persistent 
metallic  taste ; 
acid  reaction ; 
becomes  neu- 
tral on  the  ad- 
dition of  so- 
dium chloride. 


Solubility. 


At  15°  C. 

(59°  F.), 
16  parts. 

lioiling, 
2  parts. 


Alcohol.       Other  Solvents. 


Cold, 
3  parts. 


Boiling, 
1.2  parts. 


Soluble  in  4 
parts  of  ether 
and  about  14 
parts  of  gly- 


Tests  fob  Ide.ntity. 


iMPUniTIES. 


Tests  for  Impurities. 


With  ammonia  water  it 
yields  a  white  precip- 
itate ;  with  excess  of 
hydrogen  sulphide  a 
black  one ;  with  po- 
tassium iodide  T.S.  a 
red  one,  soluble  in 
an  excess  of  the  re- 
agent; and  with  sil- 
ver nitrate  T.S.  a 
white  precipitate,  in- 
soluble in  nitric  acid. 


Arsenic. 


Many  Foreign 

Salts. 


If  the  precipitated  mercuric  sulphide  obtained  in 
the  last  test  be  washed  with  water,  then  shaken 

.  for  a  few  minutes  with  ammonia  water,  and 
filtered,  the  filtrate  should  be  colorless,  and,  on 
the  addition  of  a  slight  excess  of  hydrochloric 
acid,  should  afford  neither  a  yellow  color  nor  a 
yellow  precipitate. 

If  a  saturated,  aqueous  solution  of  the  salt  be 
heated  nearly  to  boiling,  then  completely  sat- 
urated with  hydrogen  sulphide,  and  allowed  to 
stand  for  several  hours  in  a  well-corked  flask, 
it  should  afford  a  colorless  filtrate  which,  on 
evaporation,  should  leave  no  residue. 


This  chloride  is  always  sublimed  in  masses,  to  distinguish  it  from 
mercurous  chloride,  or  calomel,  which  is  in  powder. 

Uses. — Pharmaceutically,  mercuric  chloride  is  used  in  several  prep- 
arations to  furnish  the  mercury  in  the  compounds.  Medicinally,  as  an 
alterative,  it  is  one  of  the  most  valuable  internal  remedies  in  syphilis 
and  chronic  rheumatism.     Externally,  it  is  used  as  a  stimulant  and 
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esclmrotic.  Recently  it  has  been  very  extensively  employed  in  anti- 
sei)tic  surgery.  It  is  undoubtedly  the  most  powerful  antiscj)tic  avail- 
able, the  only  serious  disadvantage  being  the  necessity  for  great  care  on 
account  of  its  poisonous  properties.  The  antidote  to  poisoning  by 
corrosive  sublimate  is  the  free  use  of  white  of  egg,  milk,  or  other 
albuminous  liquids,  followed  by  an  emetic. 

HYDRARGYRI    CHLORIDUM    MITE.   U.  S.     Mild  Mercurous  Chloride. 

Hg^Clj^  470.34. 
[Calomel.     Mild  Chloride  of  Mercury.] 
Obtained  in  the  form  of  powder  by  the  rapid  condensation  of  the  vapor  of  Mer- 
curous Chloride.     Mild  Mercurous  Chloride  should  be  kept  in  dark  amber-colored 
bottles. 

Preparation. — The  former  official  process  may  be  u.sed  to  prepare 
mercurous  chloride,  as  follows  : 

Take  of  Mercury  48  oz. ;  Sulphuric  Acid  36  oz. ;  Chloride  of  Sodium 
18  oz. ;  Distilled  Water  a  sufficient  quantity.  Boil,  by  means  of  a  sand- 
bath,  24  oz.  of  the  Mercury  with  the  Sulphuric  Acid,  until  a  dry  white 
mass  is  left.  Rub  this,  when  cold,  with  the  remainder  of  the  Mercury, 
in  an  earthen-ware  mortar,  until  they  are  thoroughly  mixed.  Then  add 
the  Chloride  of  Sodium,  and,  having  rubbed  it  with  the  other  ingre- 
dients until  globules  of  Mercury  cease  to  be  visible,  sublime  the  mixture 
into  a  large  chamber  so  that  the  sublimate  may  fall  in  powder.  Wash 
the  sublimed  matter  with  boiling  Distilled  Water,  until  the  washings 
afford  no  precipitate  with  water  of  ammonia,  and  dry  it. 

In,  this  preparation  mercuric  sulphate  is  first  formed ;  this  is  then 
triturated  with  a  quantity  of  mercury  equal  to  that  used  in  forming  it ; 
mercurous  sulphate  is  produced,  and  when  this  is  mixed  with  sodium 
chloride  and  sublimed,  mercurous  chloride  is  produced  as  a  fine  white 
sublimate,  and  sodium  sulphate  remains  behind. 


2H2SO,  +  Hg  =  HgSO,  H 


Sulphuric 
Acid. 


Mercury. 


Mercuric 
Sulpliato. 


SO,  +  2HA 


S)ilphurou8 
Acid. 


Water. 


HgSO,  +  Hg  =  Hg,SO,. 


Mercuric 
Sulphate. 


Mercury. 


Mercurous 
Sulphate. 


Hg^SO,  +  2NaCl  =  Hg^Cl,  -\-  Na^SO^. 

Mercurous  Sodium  Mercurous  Sodium 

Sulplmte.  Chloride.  Chloride.  Sulphate. 


Hydrargyri  Chloridum  Mite.  U.  S. 

Odor  and 

T.^STE. 

SOLDBILITT. 

Water., 

Alcohol. 

Other  Solvents. 

A    white,    impalpable    powder,    becoming 
yellowinh-white  on  being  triturated  with 
strong  pressure,  and  showing  only  small, 
isolated    crystals    under   a   magnifying 
power  of  100  diameters,  permanent  in 
the   air.     When    strongly  heated,  it    is 
wholly  volatilized,  without  melting.  The 
salt   is   blackened   by   ammonia  water, 
calcium    hydrate    T.S.,  or   solutions   of 
alkali  hydrates.     A  portion  heated  in  a 
dry  glass  tube  with  dried  sodium  car- 
bonate yields  metallic  mercury. 

Odorless; 
tasteless. 

Insoluble. 

Insoluble. 

Insoluble      in 
ether,     and 
cold    dilute 
acids. 

46 
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Tests  for  Identity. 


Impurities. 


Tests  ior  Impurities. 


On  heating  the  salt  in  a  test-tube 
with  solution  of  potassium  or 
sodium  hydrate  T.S.,  no  odor 
of  ammonia  should  be  evolved  ; 
and  acetic  acid,  agitated  with 
the  salt  and  filtered,  should  re- 
main unaffected  by  hydrogen 
sulphide  T.S.,  or  silver  nitrate 
T.S.  (absence  of  and  difference 
from  ammoniated  mercury). 


Mercuric  Chlo- 
ride. 


Other     Soluble 
Impurities. 


f  If  10  C.c.  of  distilled  water  or  of  alcohol 
I  be  agitated  with  1  Gm.  of  the  salt,  the 
\  filtrates  should  not  be  affected  by  hy- 
drogen sulphide  T.S.  or  silver  nitrate 
[       T.S. 

f  If  10  C.c.  of  distilled  water  or  of  alcohol 
be  agitated  with  1  Gm.  of  the  salt,  the 
filtrates  should  not  leave  any  residue 
on  evaporation. 


Uses. — Calomel  is  largely  used  as  a  hepatic  stimulant  and  alter- 
ative;  it  is  also  purgative,  and,  in  large  doses,  sedative.  It  is  given 
in  doses  of  one-half  grain  to  twenty  grains  (0.03  to  1.3  Gm.).  Care 
must  be  exercised  in  j)rescribing  calomel  with  other  remedies  that 
the  chemical  action  does  not  produce  corrosive  sublimate.  (See  U.  S. 
Dispensatory,  17th  ed.,  page  695.) 

HYDRARGYRI    CYANIDUM.   U.S.     Mercuric  Cyanide. 
Hg(CN),;  251.76. 

Preparation. — This  compound  may  be  made  by  a  former  official 
process,  as  follows : 

Take  of  Ferrocyanide  of  Potassium,  5  oz.  troy ;  Sulphuric  Acid,  4 
oz.  troy  120  gr. ;  Red  Oxide  of  Mercury,  in  fine  powder,  Water, 
each,  a  sufficient  quantity.  Dissolve  the  Ferrocyanide  of  Potassium  in 
20  fl.  oz.  of  Water,  and  add  the  solution  to  the  Sulphuric  Acid,  pre- 
viously diluted  with  10  fl.  oz.  of  Water,  and  contained  in  a  glass  retort. 
Distil  the  mixture  nearly  to  dryness  into  a  receiver,  containing  10  fl.  oz. 
of  Water  and  3  oz.  troy  of  Ped  Oxide  of  Mercury.  Set  aside  2  fl.  oz. 
of  the  distilled  liquid,  and  to  the  remainder  add,  with  agitation,  suffi- 
cient Red  Oxide  to  destroy  the  odor  of  hydrocyanic  acid.  Then  filter 
the  solution,  and,  having  added  the  reserved  liquid,  evaporate  the  whole 
in  a  dark  place,  in  order  that  crystals  may  form.  Lastly,  dry  the  crys- 
tals, and  keep  them  in  a  well-stopped  bottle,  protected  from  the  light. 

The  object  of  this  process  is  to  produce  hydrocyanic  acid  by  decom- 
posing potassium  ferrocyanide  with  sulphuric  acid,  and  to  conduct  the 
vapor  into  a  receiving  vessel  containing  mercuric  oxide  and  water. 
Mercuric  cyanide  is  produced  ;  this  dissolves  in  the  water,  and  the  solu- 
tion is  evaporated  and  crystallized. 

(HCN)^  +  HgO  =  Hg(CN),  -f-  H,0. 

Hydmcyaiiic         Mercuric  Slercuric  Water. 

Acid.  Oxide.  Cyanide. 


Odor,  Taste, 
AND  Reaction. 

Solubility. 

Hydrargyri  Cyanidum.   U.S. 

Water. 

Alcohol. 

Other  Solvent. 

Colorless  or  white,  prismatic  crystals, 
becoming  dark-colored  on  exposure 
to  light.    Exceedingly  poisonous.    If 
1  part  be  gently  heated  with  1  part 
of  iodine  in  a  dry  test-tube,  it  will 
afford   at   first   a  yellow  sublimate, 
which  afterwards  becomes  red,  and 
above  this  a  sublimate  of  colorless, 
needle-shaped  crystals  will  be  formed. 

Odorless;  bit- 
ter, metallic 
taste;    neu- 
tral      reac- 
tion. 

At  15°  C. 

(59°  F.), 

12.8  parts. 

Boiling, 
3  parts. 

Cold, 
15  parts. 

Boiling, 
6  parts. 

Very  sparingly 
soluble      in 
ether. 
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Tests  for  Identity. 


Tests  foe  Impurity. 


When  slowly  heated,  the  salt  decrepi- 
tates, and  decomposes  into  metallic 
mercury  and  cyanogen  gas,  which  is 
inflammable,  burning  with  a  purplish 
flame.  On  further  heating,  the  black- 
ish residue,  containing  paracyanogen 
and  globules  of  metallic  mercury,  is 
wholly  dissipated.  On  adding  hydro- 
chloric acid  to  the  aqueous  solution, 
hydrocyanic  acid  vapor  is  evolved. 


Mercuric  Chlo- 
ride. 


A  5-per-cent.  aqueous  solution  of 
the  salt  should  be  neutral  to 
litmus  paper,  and  when  mixed 
with  a  solution  of  potassium 
iodide  T.S.,  should  not  yield  a 
red  or  reddish  precipitate  solu- 
ble in  excess  of  either  liquid,  nor 
should  it  yield  a  white  precipi- 
tate with  silver  nitrate  T.S. 


Uses. — This  cyanide  is  used  as  an  alterative  in  syphilis,  in  doses 
of  one-sixteenth  to  one-eighth  of  a  grain  (0.004  to  0.008  Gm.). 


HYDRARGYRI    lODIDUM    FLAVUM.   U.  S.     Yellow  Mercurous  Iodide. 

Hg,I,  =  652.66. 

[Hydrargyri    Iodidum    Viride,    Pharm.    1880.     Protiodide    of    Mercury. 

Yellow  (or  Green)  Iodide  of  Mercury.] 

Metric.  Old  form. 

Mercury 50  Gm.  730  grains. 

Nitric  Acid, 

Potassium  Iodide, 

Distilled  Water, 

Alcohol,  each,  a  sufficient  quantity. 

Mix  20  C.c.  [old  form  5  fl.  dr.],  each,  of  Nitric  Acid  and  Distilled 
Water,  and,  when  the  liquid  is  cold,  pour  it  upon  the  mercury  con- 
tained in  a  small  glass  flask.  Set  the  mixture  aside  in  a  cool  and  dark 
place,  and  agitate  it  occasionally,  until  the  reaction  ceases,  and  a  little 
mercury  still  remains  undissolved.  Separate  the  crystals  of  mercurous 
nitrate,  which  will  have  formed,  from  the  mother-liquid,  allow  them 
to  drain  in  a  glass  funnel,  and  dry  them  on  bibulous  paper,  in  a  dark 
place.  When  the  salt  is  dry,  weigh  off  40  Gm.  [old  form  584  grains] 
of  it,  and  dissolve  it  in  1000  C.c.  [old  form  2  pints]  of  Distilled 
Water,  to  which  10  C.c.  [old  form  153  minims]  of  Nitric  Acid  had 
previously  been  added.  Having  prepared  a  solution  of  24  Gm.  [old 
form  350  grains]  of  Potassium  Iodide  in  1000  C.c.  [old  form  2  pints] 
of  Distilled  Water,  slowly  pour  the  solution  of  Potassium  Iodide  into 
that  of  the  Mercurous  Nitrate,  with  constant  stirring,  allow  the  pre- 
cipitate to  subside,  decant  the  supernatant  liquid,  and  transfer  the  pre- 
cipitate, together  with'  the  remainder  of  the  liquid,  to  a  filter.  When 
the  precij)itate  has  drained,  wash  it  with  Distilled  Water  until  the 
washings  no  longer  have  an  acid  reaction  upon  litmus  paper,  and  after- 
wards wash  it  with  Alcohol,  as  long  as  the  clear,  colorless  washings 
give  any  color  with  hydrogen  sulphide  test-solution.  Lastly,  dry  the 
product  in  a  dark  j)lace,  between  sheets  of  bibulous  paper,  at  a  tem- 
perature not  exceeding  40°  C  (104°  F.).  Keep  it  in  dark  amber- 
colored  vials,  with  the  least  possible  exposure  to  light. 

Instead  of  weighing  off  40  Gm.  [old  form  584  grains]  of  the  Mer- 
curous Nitrate  as  above  directed,  the  whole  of  the  crystallized  salt  may 
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be  taken  and  the  amount  of  Potassium  Iodide,  etc.,  adjusted  on  the 
proportions  given  above. 


Hydrargryri  lodidum  Flavum,  V.i 


Impurity. 


Test  fob  Impurity. 


A  bright  yellow  amorphous  powder,  becom- 
ing darker  by  exposure  to  light,  odorless 
and  tasteless,  almost  insoluble  in  water, 
and  wholly  insoluble  in  alcohol  or  ether. 
When  slowly  and  moderately  heated,  it 
assumes  at  first  an  orange  and  then  a  red 
color,  becoming  yellow  again  on  cooling. 
When  quickly  and  strongly  heated,  it  is 
at  first  partially  decomposed  into  mercury 
and  mercuric  iodide,  and  finally  is  com- 
pletely volatilized. 

When  it  is  heated  with  sulphuric  acid  and 
a  little  manganese  dioxide,  vapor  of  iodine 
is  evolved. 

In  contact  with  a  solution  of  potassium 
iodide,  the  salt  is  decomposed  into  mer- 
curic iodide,  which  dissolves,  leaving  a 
residue  of  metallic  mercury. 


More  than  traces 
of  Mercuric 
Iodide. 


If  0.5  Gm.  of  the  salt  be 
shaken  with  10  C.c.  of 
alcohol,  a  portion  of  the 
filtrate  should  be  scarcely 
affected  by  hydrogen  sul- 
phide T.S.,  nor  should  it 
produce  more  than  a  very 
faint,  transient  opales- 
cence when  dropped  into 
water;  and  if  6  C.c.  of 
the  filtrate  be  evaporated 
from  a  white  porcelain 
surface,  not  more  than  a 
very  faint  red  stain 
should  remain. 


Uses. — Yellow  mercurous  iodide  is  used  as  an  alterative.  It  is 
better  adapted  for  internal  administration  than  the  red  iodide,  because 
it  is  milder.     The  dose  is  one  grain  (0.06  Gm.). 


HYDRARGYRI    lODIDUM    RUBRUM.    U.S.     Red  Mercuric  Iodide. 

Hgl2  =  452.86. 
[BiNioDiDE  OF  Mercury.     Ked  Iodide  of  Mercury.] 

Metric.  Old  form. 

Corrosive  Mercuric  Chloride 40  Gm.  584  grains. 

Potassium  Iodide 50  Gm.  730  grains. 

Distilled  Water,  a  sufficient  quantity. 

Dissolve  the  Corrosive  Mercuric  Chloride  and  the  Potassium  Iodide, 
each,  in  800  C.c.  [old  form  25|  fl.  oz.]  of  Distilled  Water,  and  filter 
the  solutions  separately.  Pour  both  solutions,  simultaneously  and  in  a 
thin  stream,  under  constant  and  very  active  stirring,  into  2000  C.c. 
[old  form  4  pints]  of  Distilled  Water.  When  the  precipitate  has 
subsided,  decant  the  supernatant  liquid,  collect  the  precipitate  on  a 
filter,  and  wash  it  with  cold  Distilled  Water,  until  the  washings  give 
not  more  than  a  slight  opalescence  with  silver  nitrate  test-solution. 
Finally,  dry  it  in  a  dark  place,  between  sheets  of  bibulous  paper,  at  a 
temperature  not  exceeding  40°  C.  (104°  F.). 

Keep  the  product  in  well-stoppered  bottles,  protected  from  light. 

In  this  process  mercuric  iodide  and  potassium  chloride  are  formed 
by  double  decomposition. 

HgCl^  +  2KI  =  Hgl^  -f  2KC1. 

Mercuric        PotasBium       Mercuric        Potassium 
Chloride.  Iodide.  Iodide.  Chloride. 

As  mercuric  iodide  is  soluble  in  solutions  both  of  mercuric  chloride 
and  of  potassium  iodide,  it  is  not  profitable  to  use  an  excess  of  either. 
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It  may  be  obtained  in  handsome  crystals  by  dissolving  it  in  hot  hydro- 
chloric acid  to  saturation  and  allowing  the  solution  to  cool  slowly. 


Eydrargryri  lodidum  Rubrum.   U.S. 


A  scarlet-red,  amorphous  powder, 
permanent  in  the  air.  When 
heated  to  about  150°  C.  (302° 
F.),  the  salt  turns  yellow,  but 
reassumes  its  red  color  on  cool- 
ing. At  238°  C.  (400.4°  F.)  it 
fuses  to  a  dark  yellow  liquid, 
which  on  cooling  forms  a  yellow, 
crystalline  mass,  and,  at  higher 
temperatures,  volatilizes  without 
decomposition,  leaving  no  resi- 
due. 


Odob  and  Taste. 


Odorless;  taste- 
less. 


Wuter. 


Almost 
insoluble. 


Alcohol. 


At  15°  C. 
(59°  F.), 
130  parts. 

Boiling, 
15  parts. 


Other  SolTeots. 


Soluble  in  solu- 
tion of  potas- 
sium iodide  or 
of  mercuric 
chloride,  and 
in  a  solution 
of  sodium  hy- 
posulphite. 


Tests  for  Identity. 


Tests  fob  Impubities. 


On  heating  the  salt  with 
potassium  or  sodium 
hydrate  T.S.,  and 
adding  a  little  sugar 
of  milk,  metallic  mer- 
cury is  precipitated. 
If  the  salt  be  heated 
with  sulphuric  acid 
and  some  manganese 
dioxide,  vapor  of  io- 
dine will  be  given  off. 


Soluble  Iodides 
or  Chlorides. 


Mercuric  Chlo- 
ride. 


If  10  C.c.  of  water  is  agitated  with  0.5  Gm.'of  the 
salt,  the  filtered  liquid  should  not  become  more 
than  very  slightly  colored  by  hydrogen  sulphide 
T.S.,  nor  give  more  than  a  slight  opalescence 
with  silver  nitrate  T.S. 

If  the  salt  be  dissolved  in  hot  alcohol,  the  solu- 
tion, after  cooling,  should  bo  colorless,  and  when 
this  solution  is  diluted  with  an  equal  volume  of 
water  it  should  not  redden  blue  litmus  paper. 


Uses. — This  iodide  is  used  internally  in  the  treatment  of  syphilis, 
in  doses  of  one-sixteenth  of  a  grain  (0.004  Gm.)  ;  it  is  frequently  given 
in  pill  form  combined  with  potassium  iodide.  Externally,  it  is  often 
used  in  the  form  of  an  ointment,  of  the  strength  of  sixteen  grains  to 
the  ounce,  which  was  formerly  official. 


HYDRARGYRI    OXIDUM    FLAVUM.   U.  S. 

HgO;  215.76. 


Yellow  Mercuric  Oxide. 


Metric.  Old  form. 

Corrosive  Mercuric  Chloride loo  Gm.  1460  grains. 

Soda 40  Gm.  684  grains. 

Distilled  Water,  a  sufficient  quantity. 

Dissolve  the  Corrosive  Mercuric  Chloride  in  1000  C.c.  [old  form  2 
pints]  of  warm  Distilled  Water,  and  filter  the  solution.  Dissolve  tlie 
Soda  (wliich  should  contain  90  per  cent,  of  sodium  hydrate)  in  1000 
C.c.  [old  form  2  pints]  of  cold  Distilled  Water,  and  into  this  solution 
pour  gradually,  and  with  constant  stirring,  the  solution  of  Corrosive 
Mercuric  Chloride.  Allow  the  mixture  to  stand  for  an  hour  at  a  tem- 
perature of  about  30°  C.  (86°  F.),  stirring  frequently.  Then  decant  the 
supernatant,  clear  liquid  from  the  precipitate,  and  wash  the  latter  re- 
peatedly by  the  affusion  and  decantation  of  Distilled  Water,  using  1000 
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C.c.  [old  form  2  pints]  of  Water  each  time.  Collect  the  precipitate 
on  a  strainer,  and  continue  the  washing  with  warm  Distilled  Water, 
until  a  small  portion  of  the  washings,  when  poured  on  a  little  mercuric 
chloride  test-solution,  no  longer  produces  a  yellowish  turbidity  at  the 
line  of  contact  of  the  two  liquids.  Then  allow  the  precipitate  to  drain, 
aud  dry  it  between  sheets  of  bibulous  paper,  in  a  dark  place,  at  a  tem- 
perature not  exceeding  30°  C.  (86°  F.). 

Keep  the  product  in  well-stoppered  bottles,  protected  from  light. 

HgCla  +  2KHO  =  HgO  +  2KC1  +  Hp. 

Mercuric  Potassium  Mercuric        Potassium  Water. 

Chloride.  Hydrate.  Oxide.  Chloride. 


Hydrargyri  Ozidum  Flavum.  U.  S 

Odor  and  Taste. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

A    light   orange-yellow,    heavy, 
amorphous,    impalpable    pow- 
der, permanent  in  the  air,  and 
turning  darker  on  exposure  to 
light.     When    moderately 
heated,  it  assumes  a  red  color ; 
at  a  red  heat  it  is  completely 
decomposed,  giving  off  oxygen 
and    separating  metallic  mer- 
cury, and  is  finally  volatilized 
without  residue. 

Odorless ;     some- 
what    metallic 
taste. 

Almost 
insoluble. 

Insoluble. 

Readily    and 
completely  sol- 
uble in  diluted 
h  y  d  r  ochloric 
acid  or    nitric 
acid,    forming 
colorless    solu- 
tions. 

Tests  f^r  Identity. 


If  0.5  Gm.  of  the  Oxide  be  digested  on  a  water-bath  for  fifteen  minutes,  with  a  solution  of  1 

Gm.  of  oxalic   acid  in  10  C.c.  of  water,  it  will  be  converted  into  white  mercuric  oxalate 

(distinction  from  red  mercuric  oxide). 
On  dissolving  1  Gm.  of  the  Oxide  in   100  C.c.  of  diluted  nitric   acid,  the  resulting  solution 

should  be  clear,  and  should  not  afford  more  than  a  slight  opalescence  with  silver  nitrate 

T.S.  (limit  of  chloride). 

Uses. — Yellow  mercuric  oxide  is  used  in  making  the  oleate  of 
mercury  and  in  the  official  ointment :  it  is  employed  only  externally. 


UNGUENTUM    HYDRARGYRI  OXIDI    FLAVI.   U.S. 
Yellow  Mercuric  Oxide. 


Ointment  of 


This  preparation  is  made  by  incorporating  10  Gm.  of  yellow  mer- 
curic oxide  with  90  Gm.  of  ointment.  Its  uses  are  the  same  as  those 
of  the  older  ointment  of  red  mercuric  oxide.     (See  Unguenta.) 


OLEATUM    HYDRARGYRI.   U.  S.     Oleate  of  Mercury. 

This  oleate  is  made  by  dissolving  20  Gm.  of  dried  yellow  mercuric 
oxide  in  80  Gm.  of  oleic  acid.  It  is  best  to  avoid  heat  in  making  this 
])reparation,  to  prevent  partial  decomposition  and  separation  of  metal- 
lic mercury ;  in  time  this  change  slowly  takes  place,  even  when  the 
directions  have  been  strictly  followed  (see  page  342). 
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HYDRARGYRI    OXIDUM    RUBRUM.   U.S.     Red  Mercuric  Oxide. 
HgO  ;  215.70.  [Red  Precipitate.] 

Preparation. — Tliis  oxide  may  be  made  by  a  former  official  process, 
as  follows  : 

Take  of  Mercury  36  oz. ;  Nitric  Acid  24  oz. ;  Water  2  pints.  Dis- 
solve the  Mercury,  with  the  aid  of  a  gentle  heat,  in  the  Acid  and 
Water  previously  mixed,  and  evaporate  to  dryness.  Rub  the  dry 
mass  into  powder,  and  heat  it  in  a  very  shallow  vessel  until  red  vapors 
cease  to  rise. 

Mercuric  nitrate  is  first  formed,  and  this  is  decomposed  by  heat. 

(Hg2N03),  =  (HgO),  +  4NO,  +  O,. 

Mercuric  Mercuric  Nitrogen        Oxygen. 

Nitrate.  Oxide.  Dioxide. 

It  is  more  economical  to  add  an  equal  weight  of  mercury  to  the  mer- 
curic nitrate,  before  heating,  as  it  also  may  be  converted  into  oxide 
through  the  escaping  nitrogen  dioxide  and  heat. 


Hydrargyri  Oxidum  Rubrum.  [/.  S. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

Heavy,  orange-red,  crystalline  scales, 
or  a  crystalline  powder,  becoming 
more  yellow  the  finer  it  is  divided, 
permanent  in  the  air.     When  heat- 
ed to  about  400°  C.  (752°  F.)  it 
becomes     dark    violet    or    almost 
black,    but    assumes    its    original 
color  on  cooling.     At  a  red  heat  it 
is  completely  decomposed,  giving 
off  oxygen  and  separating  metallic 
mercury,  and  is  finally  volatilized 
without  residue. 

Odorless ;  some- 
what metallic 
taste. 

Almost 
insoluble. 

Insoluble. 

Wholly     solu- 
ble in  diluted 
nitric  or  hy- 
d  roc  h  loric 
acid,  forming 
colorless    so- 
lutions. 

Tests. 

Impurity.                   Test  for  Impurity. 

When  0.5  Gm.  is  digested,  on  a  wate 
a  solution  of  I  (Jm.  of  oxalic  acid 
water,  it  does  not  change  color  with 
(distinction  from  yellow  mercuric  ojt 

On  dissolving   1   Gm.  of  the  Oxide  in 
diluted  nitric  acid,  the  resulting  sol 
be  clear,    and   should    not   afford  u 
slight  opalescence  with  silver  nitrat 
of  chloride). 

r-bath,  with 
in  10  C.c.  of 
in  two  hours 
■ide). 

100  C.c.  of 
Lition  should 
[lore  than  a 
B  T.S.  (limit 

Nit 

rate. 

'  Whenstr 
a  test-t 
should 
moiste 
paper. 

ongly  heated  in 

ube,  the  vapors 

not      redden 

aed  blue  litmus 

Uses. — Red  mercuric  oxide  has  the  same  chemical  composition  as 
the  yellow  oxide.  It  is  used  in  the  form  of  ointment  for  inflamed 
eyelids,  in  skin  diseases,  and  for  destroying  body-vermin. 


UNGUENTUM    HYDRARGYRI   OXIDI    RUBRI. 
Red  Mercuric  Oxide. 


U.  S.     Ointment  of 


This  preparation,  usually  known  as  red  precipitate  ointment,  is  made 
by  incorporating  10  Gm.  of  red  mercuric  oxide  with  5  Gm.  of  castor 
oil  and  85  Gm.  of  ointment.  It  is  used  as  a  stimulating  application 
to  indolent  sores  and  in  blepharitis. 
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HYDRARGYRI    SUBSULPHAS    FLAVUS.   U  S.     Yellow  Mercuric 

Subsulphate. 

Hg(HgO),SO,;  727.14. 

[Basic  Mercuric  Sulphate.     Turpeth  Mineral.] 

Metric.  Old  form. 

Mercury loo  Gm.  1640  grains. 

Sulphuric  Acid 30  C.c.  460  minims. 

Nitric  Acid 25  C.c.  384  minims. 

Distilled  Water,  a  sufficient  quantity. 

Upon  the  Mercury,  contained  in  a  capacious  flask,  pour  the  Sulphuric 
Acid,  previously  mixed  with  15  C.c.  [old  form  230  minims]  of  Dis- 
tilled Water,  then  add,  very  gradually,  the  Nitric  Acid,  previously 
mixed  with  25  C.c.  [old  form  384  minims]  of  Distilled  Water,  and 
digest  at  a  gentle  heat  until  reddish  fumes  are  no  longer  given  off. 
Transfer  the  mixture  to  a  porcelain  capsule,  and  heat  it  on  a  sand-bath, 
under  a  hood,  or  in  the  open  air,  with  frequent  stirring,  until  a  dry, 
white  mass  remains.  Reduce  this  to  a  fine  powder,  and  add  it  in  small 
portions  at  a  time,  with  constant  stirring,  to  2000  C.c.  [old  form  4 
pints]  of  boiling  Distilled  Water.  When  all  has  been  added,  continue 
the  boiling  for  ten  minutes ;  then  allow  the  mixture  to  settle,  decant  the 
supernatant  liquid,  transfer  the  precipitate  to  a  strainer,  wash  it  with 
warm  Distilled  Water,  until  the  washings  no  longer  have  an  acid  re- 
action, and  dry  it  in  a  moderately  warm  place. 

Keep  the  product  in  well-stoppered  bottles,  protected  from  light. 

When  normal  mercuric  sulphate  (HgS04)  is  mixed  with  boiling 
water  it  is  decomposed,  and  basic  mercuric  sulphate,  Hg(HgO)2S04, 
separates,  as  a  yellow  precijDitate,  whilst  acid  mercuric  sulphate  remains 
in  solution. 


Hydrarg-yri  Subsulphas  Flavus,   U.  S. 

Odor  and 

Taste. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

A  heavy,  lemon-yellow  powder,  per- 
manent in  the  air.     When  heated, 
the  salt  turns  red,  becoming  yellow 
again  on  cooling.     At  a  red  heat 
it  is  volatilized,  evolving  vapors  of 
mercury    and  of  sulphur  dioxide, 
leaving  no  residue. 

Odorless ;    al- 
most   taste- 
less. 

At    15°    C. 

(69°  F.), 
2000  parts. 

Boiling, 
600  parts. 

Insoluble. 

Soluble  in  ni- 
tric or  hydro- 
chloric acid. 

Tests  for  Identity. 


To  prove  the  absence  of  mercurous  salt  or  of  lead,  this  compound  should  be  soluble  in  10  parts 

of  hydrochloric  acid  without  residue. 
A  solution  of  the  salt  in  nitric  or  hydrochloric  acid,  diluted  with  water,  gives  with  potassium 

iodide  T.S.  a  red  precipitate,  and  with  barium  chloride  T.S.  a  white  one. 


Uses. — This  mercurial  salt  is  rarely  used.  It  is  powerfully  irritant, 
and  may  be  replaced  by  milder  mercurials  with  advantage.  The  dose, 
as  an  alterative,  is  from  one-quarter  to  one-half  grain  (0.016  to  0.032 
Gm.). 
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LIQUOR  HYDRARGYRI   NITRATIS.   U.S.     Solution  of  Mercuric  Nitrate. 

A  liquid  containing  about  GO  per  cent,  of  Mercuric  Nitrate  [Hg(N03)2  ^  323.58], 
together  with  about  11  per  cent,  of  free  Nitric  Acid. 

Metric.  Old  form. 

Red  Mercuric  Oxide 40  Gm.  4  oz.  av. 

Nitric  Acid         45  G^-  3  fl.  oz. 

Distilled  Water 15  Gm.  1  fl.  oz.  3J  fl.  dr. 

To  make 100  Gm.  about  4J  11.  oz. 

Mix  the  Nitric  Acid  with  the  Distilled  Water,  and  dissolve  the  Red 
Mercuric  Oxide  iu  the  mixture. 

Keep  the  product  in  glass-stoppered  bottles. 


Liquor  Hydrargryri  Ifitratis.   U.  S. 

Odor  and  Reaction. 

A  clear,  nearly  colorless,  heavy  liquid.     Sp.  gr.  about  2.100  at  15°  C. 
(59°  F.).     A  few  drops  evaporated  on  a  porcelain  capsule  leave  a  white 
resiilue,  which,  on  heating,  becomes  yellow,  red,  and  brown,  and  is 
finally  entirely  volatilized.     On  a  bright  surface  of  copper,  the  Solu- 
tion deposits  a  coating  of  mercury. 

Faint   odor   of  nitric 
acid;  strongly  acid 
reaction. 

Tests  for  Identity. 

Impurity.            Tests  for  Impurity. 

The  diluted  Solution  affords,  with  potassium  or  so- 
dium hydrate  T.S.,  a  yellow  precipitate,  and  with 
potassium  iodide  T.S.,  a  bright  re<l  one,  soluble  in 
excess  of  the  reagent.     A  clear  crystal  of  ferrous 
sulphate,  dropped  into  the  Solution,  rapidly  ac- 
quires a  brown  color  and  becomes  surrounded  by 
a  brownish-black  zone. 

f  No  precipitation  or  cloudi- 

Mercurous           ness  should  occur  in  the 

gj^jj,            <      bolution  on  the  addition 

of  distilled  water  or  of 

[      dil  uted  hydrochloric  acid. 

Uses. — This  is  a  corrosive  liquid,  used  principally  to  cauterize  malig- 
nant ulcerations,  cancers,  etc.     It  is  never  given  internally. 


UNGUENTUM  HYDRARGYRI  NITRATIS.    U.  S.     Ointment  of  Mercuric 

Nitrate. 

[Citrine  Ointment.] 

This  important  ointment  is  made  by  heating  760  Gm.  of  lard  oil  to 
a  temperature  of  100°  C.  (212°  F.),  and  then  adding,  without  stirringj 
70  Gm.  of  nitric  acid,  continuing  the  heat  as  long  as  moderate  effer- 
vescence continues,  and  then  allowing  the  mixture  to  cool ;  70  Gm. 
of  mercury  are  dissolved  in  105  Gm.  of  nitric  acid  witli  the  aid  of 
sufficient  heat,  and  this  solution  is  added  to  the  ointment  before  it  has 
become  entirely  cold.  When  nitric  acid  is  added  to  lard  oil  under  the 
above  circumstances,  the  olein  of  the  oil  is  converted  into  elaidin,  and 
the  color  changes  to  a  deep  orange  :  this,  upon  stirring  and  cooling, 
becomes  lighter,  and  it  has  received  the  name  of  citrine  ointment.  It 
is  used  in  various  skin  diseases  and  in  inflammation  of  the  eyelids. 
(See  Unguenta.) 
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QUESTIONS  ON  CHAPTERS  XLV.  AND  XLVI. 

NICKEL,  COBALT,   TIN,  LEAD,   COPPER,   SILVER, 
MERCURY. 

Nickel — What  is  the  Latin  name  ?     Give  symbol  and  atomic  weight. 

Give  description  and  specific  gravity.     Where  is  it  obtained? 

What  alloy  does  it  form  with  copper  ? 

For  what  purpose  are  the  salts  of  nickel  used  ? 

What  are  the  tests  for  compounds  of  nickel  ? 

Cobalt — Give  symbol  and  atomic  weight.     Give  description  and  specific  gravity. 

How  is  it  found  ?     What  classes  of  salts  does  it  form  ? 

What  is  flystone,  and  how  is  it  used  ? 

What  is  barometer  paper,  and  what  is  the  explanation  of  its  use  ? 

Are  any  of  the  salts  of  cobalt  oflBcinal  ? 

What  are  the  tests  lor  salts  of  cobalt? 

Tin — Give  symbol  and  atomic  weight. 

Give  description  and  specific  gravity. 

What  classes  of  salts  does  it  form  ? 

What  are  the  tests  for  compounds  of  tin  ? 

Lead — Give  Latin  name,  symbol,  and  atomic  weight. 

Give  description  and  specific  gravity. 

How  is  it  obtained  ? 

What  compounds  does  it  form  with  oxygen  ? 

What  are  the  tests  for  compounds  of  lead  ? 

Is  water  rendered  poisonous  by  passing  through  lead  pipes? 

Lead  acetate — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 

What  is  its  synonyme  ? 

How  is  it  made  ?     Describe  rationale  of  process. 

Is  the  commercial  salt  fit  for  pharmaceutical  use  ?     Why  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz. :  Zinc  ;  alkalies,  or  alkaline 
earths  ;  copper. 

What  is  the  dose  ? 

Why  is  solution  of  lead  acetate  in  water  turbid  ? 

Solution  of  lead  subacetate — How  much  lead  subacetate  does  this  solution  contain? 

How  is  it  prepared,  and  what  is  the  object  of  the  process  ?  Describe  rationale  of 
process. 

What  is  its  specific  gravity  ?     Describe  odor,  taste,  and  chemical  reaction. 

How  may  its  strength  be  tested  ? 

What  is  its  popular  name  ? 

What  are  its  properties  and  uses  in  medicine? 

Diluted  solution  of  lead  subacetate — Why  is  this  solution  usually  opalescent  ? 

Is  this  an  advantage  or  a  disadvantage  ?     Why  ? 

For  what  is  it  used  ? 

Cerate  of  lead  subacetate — How  is  it  prepared,  and  what  are  its  properties  ? 

What  is  its  popular  name  ? 

How  may  it  be  prevented  from  turning  yellow  ? 

Lead  carbonate — Give  the  formula  in  symbols  and  molecular  weight. 

How  may  this  salt  be  prepared  by  the  pharmacist  ? 

How  is  the  commercial  article  prepared  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz. :  Zinc  ;  alkalies,  or  alkaline 
earths. 

What  are  its  uses  ? 

Ointment  of  lead  carbonate — How  is  it  made  ?     What  is  its  use  ? 

Lead  iodide — What  is  the  British  process  for  making  this  salt? 

Why  is  lead  nitrate  preferred  to  the  acetate  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Zinc  ;  alkalies,  or  alkaline 
earths. 

Ointment  of  lead  iodide — How  is  it  made  ?     What  is  its  use  ? 
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Lead  nitrate — Give  Latin  official  name,  formula  in  symbols,  and  molecular  weight. 

How  may  this  salt  be  prepared  ? 

Desciibo  odor,  taatc,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Zinc  ;  alkalies,  or  alkaline 
earths ;  cupper. 

How  is  it  used  ? 

Lead  oxide — Give  Latin  official  name,  formula  in  symbols,  and  molecular  weight. 

How  is  the  commercial  salt  usually  obtained  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Carbonate  ;  zinc  ;  alkalies, 
or  alkaline  earths. 

"What  is  red  lead,  and  how  is  it  made  ? 

Lead  plaster— "What  is  it,  and  how  is  it  made? 

For  what  is  it  used  ? 

Diachylon  ointment — "What  is  it,  and  for  what  is  it  used? 

Copper — Give  Latin  name. 

"What  is  its  symbol?  "What  is  its  atomic  weight?  Give  description  and  specific 
gravity. 

How  is  it  found  ? 

"What  oxides  does  it  form  ?     Give  their  formulas. 

What  are  the  tests  for  compounds  of  copper? 

Copper  sulphate — Give  formula  in  symbols  and  molecular  weight. 

How  is  it  made  ? 

How  much  water  of  crystallization  does  it  contain  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Foreign  metals  ;  alkalies, 
or  alkaline  earths. 

"What  is  the  dose  ? 

Silver — Give  Latin  name,  symbol,  and  atomic  weight.  Give  description  and 
specific  gravity. 

How  is  it  found  ? 

"What  combination  does  it  make  with  oxygen  ? 

"What  are  the  tests  for  silver  salts  ? 

Silver  cyanide — Give  formula  in  symbols  and  molecular  weight. 

How  is  it  prepared  ?     Describe  rationale  of  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

For  what  is  it  used  ? 

Silver  iodide — Give  formula  in  symbols  and  molecular  weight. 

How  may  it  be  made  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  impurity  of  chloride  be  detected  ? 

"What  is  the  dose  ? 

Silver  nitrate — Give  formula  in  symbols  and  molecular  weight. 

Give  the  process  (formerly  official)  by  which  this  may  be  made. 

How  is  the  copper  separated  from  the  silver,  with  which  it  is  usually  mixed,  in 
making  this  solution  ? 

Describe  rationale  of  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  foreign  metallic  impurities  be  detected? 

"What  is  the  dose? 

Diluted  silver  nitrate — How  is  it  made  ? 

"What  is  the  object  of  this  preparation? 

Describe  odor,  taste,  and  chemical  reaction. 

For  what  is  it  used  ? 

Moulded  silver  nitrate — How  is  it  made? 

"What  is  the  object  of  adding  hydrochloric  acid  ? 

How  may  it  be  prevented  from  becoming  discolored  during  the  process  of  casting? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  its  quality  be  tested  ? 

For  what  is  it  used? 

How  may  a  convenient  caustic-holder  be  made? 

Silver  oxide — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 

Describe  the  process  (formerly  official)  by  which  it  may  be  made. 

Describe  rationale  of  process.    Describe  odor,  taste,  chemical  reaction,  and  solubility. 

How  may  impurity  of  carbonate  be  detected? 
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"What  is  its  use?  Why  should  it  not  be  triturated  with  oxidizable  or  combustible 
substances  ? 

What  action  does  ammonia  have  upon  it? 

Mercury — Give  Latin  name,  symbol,  and  atomic  weight. 

Describe  it  and  give  specific  gravity. 

How  is  it  found,  and  where  does  it  come  from  ? 

At  what  temperature  does  it  solidify  ? 

What  two  series  of  compounds  does  it  form  ? 

Is  it  used  in  medicine  in  the  metallic  state? 

What  are  the  tests  for  compounds  of  mercury  ? 

How  may  mercury  be  purified  ? 

Describe  odor,  taste,  and  chemical  reaction. 

How  may  the  following  impurities  be  detected? — viz.:  Tin  and  other  metals; 
moisture  ;  organic  impurities ;  more  than  slight  traces  of  foreign  metals. 

For  what  is  it  used  medicinally  ? 

Mass  of  mercury — Give  the  Latin  name. 

How  is  it  made?  ■ 

What  is  the  object  of  this  preparation  ?     What  is  the  dose  ?  ■ 

Mercury  with  chalk — How  is  it  made?  ■ 

What  is  the  object  of  this  preparation? 

What  is  Matter's  process  for  making  it? 

What  is  the  dose  ? 

Mercurial  ointment — How  is  it  made  ? 

What  is  the  object  of  this  preparation  ? 

Mercurial  plaster — How  is  it  made? 

What  percentage  of  mercury  does  it  contain  ? 

Ammoniac  plaster  with  mercui^- — How  much  mercury  does  it  contain  ? 

For  what  purpose  is  it  used? 

Ammoniated  mercury — Give  formula  in  symbols  and  molecular  weight. 

How  is  it  made?     Give  rationale  of  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz. :  Mercurous  salt ;  carbonate ; 
lead. 

How  is  it  used  ? 

Ointment  of  ammoniated  mercury — How  is  it  made  ? 

For  what  is  it  used  ? 

Corrosive  mercuric  chloride — Give  Latin  name,  symbolic  formula,  and  molecular 
weight. 

Describe  the  process  (formerly  official)  by  which  it  may  be  made. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  impurity  of  arsenic  be  detected  ? 

In  case  of  poisoning,  what  are  the  proper  antidotes  ? 

Mild  mercurous  chloride — Give  Latin  name,  symbolic  formula,  and  molecular 
weight. 

Describe  the  process  (formerly  official)  by  which  it  may  be  made. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Mercuric  chloride;  fixed 
soluble  impurities. 

What  is  the  dose  ?     What  caution  is  necessary  in  prescribing  calomel  ? 

Mercuric  cyanide — Give  Latin  name,  symbolic  formula,  and  molecular  weight. 

Describe  the  process  (formerly  official)  by  which  it  may  be  made. 

What  is  the  object  of  this  process  ?     Give  rationale  of  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  impurity  of  mercuric  chloride  be  detected  ? 

What  is  the  dose  ? 

Red  mercuric  iodide — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 

How  is  it  made  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Soluble  iodide ;  chloride. 

What  is  the  dose? 

Yellow  mercurous  iodide — Give  Latin  name,  symbolic  formula,  and  molecular 
weight. 

How  is  it  made? 

What  is  the  object  of  washing  this  salt  with  alcohol  ? 

Describe  odor,  taste,  and  chemical  reaction.     What  is  the  dose? 
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Yellow  mercuric  oxide — How  is  it  prepared?     D(V';cribe  rationale  of  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

For  what  is  it  used  ? 

Ointment  of  yellow  mercuric  oxide — How  is  it  made,  and  for  what  is  it  used  ? 

Oleate  of  mercury — What  is  the  Latin  name? 

How  is  it  made? 

Red  mercuric  oxide — "What  is  the  Latin  name? 

Give  the  formula  in  symbols  and  molecular  weight. 

Describe  the  process  (formerly  official)  by  which  this  may  be  made. 

Give  rationale  of  proc^ess. 

De:^cribe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  impurity  of  nitrate  be  detected  ? 

"Wherein  does  it  ditter  from  yellow  mercuric  oxide? 

For  what  is  it  used  ? 

Ointment  of  red  mercuric  oxide — "What  is  the  Latin  name? 

How  is  it  made,  and  for  what  is  it  used? 

Yellow  mercuric  subsulphate — Give  the  formula  in  symbols  and  molecular  weight. 

How  is  it  made?     Give  rationale  of  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

How  may  the  presence  of  mercurous  salt  be  tested  ? 

"What  is  the  dose  ? 

Solution  of  mercuric  nitrate — "What  is  the  Latin  name  ? 

Give  description  and  specific  gravity. 

How  much  mercuric  nitrate  does  this  solution  contain  ? 

How  is  it  made  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  presence  of  mercurous  salt  be  indicated  ? 

"What  is  its  use  ? 

Ointment  of  mercuric  nitrate— How  is  it  made?     Give  rationale  of  process. 

For  what  is  it  used  ? 


OHAPTEE   XLYII. 

ANTIMONY,  ARSENIC,  AND    BISMUTH. 

Sb;  119.6.     As;  74.9.     Bi ;  208.9. 

These  three  metals,  which  have  the  Latin  names  Antlmonium, 
Arsenium,  Bismuthum,  form  a  group  which  presents  several  analogies. 
Arsenic  is  regarded  by  a  number  of  chemists  as  not  metallic,  and  on 
account  of  some  of  its  chemical  relations  it  is  classed  by  them  with  the 
non-metallic  elements,  but  in  some  of  its  physical  properties,  notably 
its  lustre,  specific  gravity,  etc.,  it  closely  resembles  the  metals,  and  it 
is  therefore  considered  in  the  group  with  antimony  and  bismuth. 


Antimony  (Stibium).     Sb;  119.6. 

This  metal  is  found  in  nature  in  a  free  state,  and  as  a  sulphide,  oxide, 
or  oxysulphide.  The  native  sulphide  is  the  chief  source  of  the  metal, 
and  roasting  with  iron  and  sodium  sulphide  is  the  process  generally 
resorted  to  for  obtaining  it.  It  is  a  brittle,  brilliant  metal,  of  a  lamel- 
lated  texture,  of  a  silver-white  color  when  pure,  but  bluish-white  as  it 
occurs  in  commerce.  When  rubbed  between  the  fingers,  it  imparts  a 
sensible  odor.  Its  sp.  gr.  is  6.7,  and  its  fusing  point  425°  C.  (797°  F.), 
or  about  a  red  heat.  It  forms  three  combinations  with  oxygen, — anti- 
tnony  trioxide  (antimonous  oxide),  SbgOg,  antimony  tetroxide,  Sb204  (by 
some  considered  to  be  an  antimonate  of  the  teroxide  of  antimony, 
Sb^Og),  and  antimony  pentoxide  (antimonic  oxide),  SbgOg.  The  first  of 
these  unites  with  water  to  form  antimonous  acid,  the  salts  of  which  are 
called  antimonites  ;  the  third  unites  with  water  to  form  antimonic  acid, 
the  salts  of  which  are  called  antimonates. 

Tests  for  Salts  of  Antimony, 

1.  If  hydrogen  sulphide  be  added  to  an  acidified  solution  of  salt  of 
antimony,  an  orange  red  precipitate  of  sulphide  will  be  produced.  This 
is  soluble  in  ammonium  sulphide,  but  is  again  precipitated  upon  the 
addition  of  an  acid. 

2.  If  hydrochloric  acid  be  added  to  the  sulphide,  so  as  to  form  a 
strong  solution  of  antimonous  chloride,  and  this  be  mixed  with  water, 
a  white  precipitate  of  oxychloride  will  be  produced. 

3.  Zinc  and  iron  precipitate  antimony  as  a  black  powder  from  its 
solutions,  copper  precipitates  it  as  a  metallic  film  ;  this  may  be  dissolved 
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by  potassium  permanganate,  and  this  solution  will  yield  antimony  sul- 
phide with  hydrogen  sulphide. 


Official  Preparations  of  Antimony. 


Official  Namo. 
Antimonii  et  Potassii  Tartras 


Preparation. 
.  By  boiling  antimonous  oxide  and  acid  potassium 
tartrate  together  with  water,  evaporating,  and 
crystallizing. 

Antimonii  Oxidum By  adding  antimonous  chloride  to  water,  and 

treating  the  oxychloride  formed  with  ammo- 
nia water. 

Antimonii  Sulphidum By  purifying  antimony  ore  by  fusion. 

Antimonii  Sulphidum  Purificatum  .  By  macerating  antimonous  sulphide  with  water 

containing  a  trace  of  ammonia  water. 

Antimonium  Sulpburatum     ....  By  boiling  antimonous  sulphide  with  solution 

of  soda  and  adding  sulphuric  acid  to  the  hot 
solution. 

Pilulse  Antimonii  CompositiB  .  .  .  Each  pill  contains  about  ^  gr.  sulphurated  anti- 
mony, ^  gr.  mild  mercurous  chloride,  and  1 
gr.  guaiac,  made  into  a  mass  with  castor  oil. 

Pulvis  Antimonialis 33  Gm.  antimony  oxide,  67  Gm.  precipitated 

calcium  phosphate. 

Vinum  Antimonii 4  Gm.  antimony  and  potassium  tartrate,  65  Gm. 

distilled  water,  150  C.c.  alcohol,  and  suflScient 
white  wine  to  make  1000  C.c. 


Unofficial  Salts  of  Antimony. 


Antimonii  Bromidum,  SbBrs. 
Antimony  Bromide. 


Antimonii  Fluoridum,  SbFIs. 

Antimony  Fluoride. 
Antimonii  lodidum,  Sbls. 

Antimony  Iodide. 
Antimonii  O.xysulphidum,  Sb2S3  and  Sb2( 

Antimony  O.xysulphide. 

Antimonii  Pentasulphidum. 
Antimony  Pentasulphide. 


Antimonii  Sulphas,  Sb2(S04)3. 
Antimony  Sulphate. 


By  adding  dry  antimony  to  bromine  contained 
in  a  retort,  agitating  until  the  combination 
is  complete,  then  purifying  by  distillation, 
and  collecting  the  crystals. 

By  placing  antimony  and  mercury  fluoride  in  a 
retort,  distilling,  and  collecting  the  white  mass. 

By  direct  combination  of  the  elements. 

By  boiling  1  p.  black  antimony  with  250  p. 
water  containing  23  p.  sodium  carbonate,  fil- 
tering, and  collecting  the  preci])itate. 

By  adding  70  p.  crystallized  sodium  carbonate 
to  250  p.  water  and  boiling;  then  mixing 
with  26  p.  lime  and  80  p.  water ;  lastly,  add- 
ing 36  p.  levigated  antimony  sulphide  and 
7  p.  sublimed  sulphur,  boiling  until  the  gr.ay 
color  disappears,  filtering,  and  then  crystal- 
lizing. 

By  boiling  antimony  with  strong  sulphuric  acid, 
and  collecting  the  white  mass. 


ANTIMONII    ET  POTASSII    TARTRAS,   U.S.     Antimony  and  Potassium 

Tartrate. 
2K(SbO)C^Hp8+  HjO  =  662.42.^ 

[Tartar  Emetic.     Tartarated  Antimony.] 
Antimony  and  Potassium  Tartrate  should  be  kept  in  well-stoppered  bottles. 

This,  the  most  important  antimonial  compound,  may  be  made  by  a 
former  official  process,  as  follows : 

Take  of  Oxide  of  Antimony,  in  very  fine  powder,  2  oz. ;  Bitartrate 
of  Potassium,  in  very  fine  powder,  2^  oz, ;  Distilled  Water,  18  fl.  oz. 
To  the  AVater,  heated  to  the  boiling  point  in  a  glass  vessel,  add  the 
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powders,  previously  mixed,  and  boil  for  an  hour ;  then  filter  the  liquid 
while  hot,  and  set  it  aside  that  crystals  may  form.  Lastly,  dry  the 
crystals,  and  keep  them  in  a  well-stopped  bottle.  By  further  evapora- 
tion the  mother-water  may  be  made  to  yield  more  crystals,  which 
should  be  purified  by  a  second  crystallization. 

Like  potassium  and  sodium  tartrate,  this  is  a  double  salt.  Two 
replaceable  hydrogen  atoms  of  tartaric  acid  (H2C4H4O6)  are  substituted 
by  one  of  antimonyl  (SbO)  and  one  of  potassium  (K).  The  group 
(SbO)  is  hypothetical. 

2KHC,H,06  H-  SbA  =  2KSbOC,H406  +  Hp. 

Acid  Potassium  Antimonous        AntimoDy  Potassium  Water. 

Tartrate.  Oxide.  Tartrate. 


Antimonii  et  Fotassii  Tartras.  V.  8. 


Colorless,  transparent  crystals  of  the  rhombic 
system,  becoming  opaque  and  white  on  ex- 
posure to  air,  or  a  white  granular  powder. 
When  heated  to  110°  C.  (230°  F.),  the  salt 
loses  its  water  of  crystallization.  When 
heated  to  redness,  the  salt  chars,  emits  the 
odor  of  burnt  sugar,  and  leaves  a  blackened 
residue  of  an  alkaline  reaction. 


Odok,  Tastk,  and 
Keaction. 


Odorless ;  sweet, 
afterwards  dis- 
agreeable, me- 
tallic taste;  fee- 
bly acid  reac- 
tion. 


Water. 


At  15°  C. 
(59°  F.), 
17  parts. 

Boiling, 
3  parts. 


Alcohol. 


Insoluble.  It 
precipitates  it 
from  its  aque- 
ous solution 
in  the  form  of 
a  crystalline 
powder. 


Tests. 


Tests  fob  Impubities. 


The  aqueous  solution  of  the  salt 
yields,  with  hydrochloric  acid,  a 
white  precipitate  soluble  in  an 
excess  of  the  acid ;  but  no  pre- 
cipitate occurs  if  tartaric  acid 
has  been  previously  added.  In 
a  solution  of  the  salt  acidulated 
with  hydrochloric  acid,  hydro- 
gen sulphide  T.S.  produces  an 
ory.nge-red  precipitate.  A  dilute 
solution  at  once  becomes  perma- 
nently turbid  on  the  addition  of 
a  little  potassium  carbonate  or 
calcium  hydrate  T.S. 

If  0.331  Gm.  of  the  crystallized  salt, 
or  0.322  Gm.  of  the  salt  dried  at 
110°  C.  (230°  F.),  be  dissolved  in 
10  C.c.  of  water,  and  about  20 
C.c.  of  a  cold,  saturated  solution 
of  sodium  bicarbonate,  and  a 
little  starch  T.S.  added,  it  should 
require  not  less  than  20  Co.  of 
decinormal  iodine  V.S.  to  pro- 
duce a  permanent  blue  color. 
(Corresponds  to  100  per  cent,  of 
pure  salt.) 


Sulphate. 


Iron  and 
other  Met- 
als. 


Calcium. 


Chloride. 


More  than 
traces  of 
Arsenic. 


Potassium 
Bitartrate. 


A  1-per-ceut.  aqueous  solution  of  the  salt, 
previously  acidulated  with  acetic  acid, 
should  not  be  clouded  by  the  addition 
of  a  few  drops  of  barium  chloride  T.S. 

A  1-per-cent.  aqueous  solution  of  the  salt, 
previously  acidulated  with  acetic  acid, 
should  not  be  clouded  by  the  addition 
of  a  few  drops  of  potassium  ferrocyanide 
T.S. 

A  1-per-cent.  aqueous  solution  of  the  salt, 
previously  acidulated  with  acetic  acid, 
should  not  be  clouded  by  the  addition  of 
a  few  drops  of  ammonium  oxalate  T.S. 

A  1-per-cent.  aqueous  solution  of  the  salt, 
previously  acidulated  with  acetic  acid, 
should  not  be  clouded  by  the  addition 
of  a  few  drops  of  silver  nitrate  T.S. 

If  1  Gm.  of  the  salt  be  dissolved,  with  the 
aid  of  heat,  in  hydrochloric  acid,  and  to 
this  solution  1  C.c.  of  stannous  chloride 
T.S.  be  added  (see  List  of  Reagents,  Bet- 
tendorfif's  Test  for  Arsenic),  no  turbidity 
or  coloration  should  ensue  within  one 
hour. 

On  adding  sodium  carbonate  T.S.  to 
crushed  crystals  of  the  salt,  efferves- 
cence should  not  ensue. 


Uses. — Tartar  emetic,  as  its  name  implies,  is  used  as  an  emetic,  in 
doses  of  half  a  grain  to  one  grain  (0.03  to  0.06  Gm.),  repeated  until 
vomiting  takes  place.  It  is  given  in  minute  doses  as  an  alterative  or 
diaphoretic.  In  cases  of  poisoning  by  an  overdose,  tannin  should  be 
administered  in  some  form,  freely  :  the  insoluble  tanuate  is  formed. 
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ANTIMONII    OXIDUM.   U.  S.     Antimony  Oxide. 


Sb.,0,  =  287.08. 


[Antimony  Trioxide.] 


Preparation. — The  former  official  process  may  be  used  in  making 
this  oxide.     It  is  as  follows  : 

Take  of  Sulphide  of  Antimony,  in  very  fine  powder,  4  oz.  troy ; 
Hydrochloric  Acid,  18  oz.  troy;  Nitric  Acid,  1  oz.  troy,  120  p'ains ; 
Water  of  Ammonia,  1 J  fl.  oz.;  Water,  Distilled  Water,  each,  a  sufficient 
quantity.  Introduce  the  Sulphide  into  a  flask,  of  the  capacity  of  two 
pints,  and,  having  added  the  Hydrochloric  Acid,  digest,  by  means  of  a 
sand-bath,  until  effi^rvescence  ceases.  Then,  having  removed  the  flask 
from  the  sand-bath,  add  the  Nitric  Acid  gradually ;  and,  when  nitrous 
acid  vapors  cease  to  be  given  off,  and  the  liquid  has  grown  cold,  add  to 
it  half  a  pint  of  Water,  and  filter.  Pour  the  filtered  liquid  gradually 
into  twelve  pints  of  Water,  constantly  stirring,  and  allow  the  precipitate 
to  subside.  Decant  the  supernatant  liquid,  and  wash  the  precipitate 
twice  by  decantation,  using,  each  time,  eight  pints  of  Water.  Then  trans- 
fer it  to  a  muslin  filter  to  drain,  and,  after  the  draining  is  completed, 
wash  it  with  Water  until  the  washings  cease  to  have  an  acid  reaction. 
Next  introduce  it  into  a  suitable  vessel,  and  subject  it  to  the  action  of 
the  Water  of  Ammonia  for  two  hours ;  at  the  end  of  which  time  transfer 
it  to  a  moistened  muslin  filter,  and  wash  it  with  Distilled  Water  as  long 
as  the  washings  produce  a  precipitate  with  nitrate  of  silver.  Lastly, 
dry  the  precipitate  upon  bibulous  paper  with  the  aid  of  a  gentle  heat. 

The  first  step  in  this  process  is  the  formation  of  antimonous  chloride, 
SbClg.  When  this  is  added  to  water  it  is  decomposed,  an  oxychloride 
being  formed,  2SbCl3.5Sb203.  This  is  converted  into  oxide  by  treating 
it  with  ammonia. 

Sb^S,  4-  6HC1  =  2SbCl3  +  SH^S ; 

Antimony    Hydrochloric    Antimonous  Hydrogen 

Sulphate.  Acid.  Chloride.  Sulphide. 

then 
12SbCl3  +  ISHP  =  2SbCl3.5Sb203  +  30HC1, 

Antimonous  Water.  Antimony  Hydrochloric 

Chloride.  Oxychloride.  Acid. 

and 
2SbCl3,5Sb203  -f  6NH3  H-  3H2O  =  6Sb203  -f-  6NH,C1. 

Antimony  Ammonia.  Water.  Antimony  Ammonium 

Oxychloride.  Oxide.  Chloride. 


Antimonii  Ozidum.   U-  S. 

Odoe  and  Taste. 

Solubility. 

Water, 

Alcohol. 

Other  Solvents. 

A    heavy,   grayish-white 
powdor,  permanent   in 
the  air. 

Odorless ;  taste- 
less. 

Almost 
insoluble. 

Insoluble. 

Hydrochloric     acid    dis- 
solves it  without  effer- 
vescence ;     soluble      in 
warm  solution    of    tar- 
taric acid,  and  in  boil- 
ing   solution   of    potas- 
sium bitartrate ;  insolu- 
ble in  nitric  acid. 
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Tests  for  Identity. 


Tests  for  Impurities. 


When  heated,  the  O.xide 
turns  yellow,  becoining 
white  again  on  cooling, 
and  at  a  dull  red  heat 
fuses  to  a  yellowish 
liquid,  which  concretes, 
on  cooling,  to  a  crys- 
talline mass  of  a  pearly 
color.  At  a  higher 
temperature  it  sub- 
limes, producing  color- 
less and  transparent, 
or  white,  shining,  nee- 
dle- shaped  crystals. 
On  dropping  its  solu- 
tion in  hydrochloric 
acid  into  water,  a  white 
precipitate  is  formed, 
which  is  immediately 
changed  to  orange  by 
hydrogen  sulphide  T.S. 


Chloride. 


Sulphate.        ■{ 


Iron     and 

other  Met- 
als. 


Copper    and 
Lead. 


Arsenic. 


If  1  Gm.  of  the  Oxide  be  dissolved  with  the  aid 
of  6  Gm.  of  tartaric  acid  in  a  little  water,  and 
the  solution  diluted  with  water  to  the  measure 
of  100  C.c,  portions  of  this  solution  should  not 
be  affected  by  test-solutions  of  silver  nitrate. 

If  1  jSm.  of  the  Oxide  be  dissolved  with  the  aid  of 
5  Gm.  of  tartaric  acid  in  a  little  water,  and  the 
solution  diluted  with  water  to  the  measure  of 
100  C.c,  portions  of  this  solution  should  not  be 
affected  by  barium  chloride  T.S. 

If  1  Gm.  of  the  Oxide  be  dissolved  with  the  aid  of 
5  Gm.  of  tartaric  acid  in  a  little  water,  and  the 
solution  diluted  with  water  to  the  measure  of 
100  C.c,  portions  of  this  solution  should  not  be 
affected  by  potassium  ferrocyanide  T.S. 

If  a  solution  of  the  Oxide  in  hydrochloric  acid  be 
diluted  with  water,  until  it  just  begins  to  be- 
come permanently  turbid,  and  then  precipitated 
with  hydrogen  sulphide,  this  precipitate,  when 
collected  and  thoroughly  washed,  should  be 
completely  soluble  in  ammonium  sulphide  T.S. 

If  1  Gm.  of  the  Oxide  be  dissolved  in  hydrochloric 
acid,  and  to  this  solution  1  C.c.  of  stannous 
chloride  T.S.  (see  List  of  Reagents,  BettendorfiPs 
Test  for  Arsenic)  be  added,  no  turbidity  or  col- 
oration should  ensue  within  one  hour. 


Uses. — This  oxide  is  rarely  given  iincombined ;  internally,  it  is  the 
active  ingredient  in  the  official  antimonial  powder  (Pulvis  Antimo- 
nialis).     It  is  used  in  the  preparation  of  tartar  emetic. 


ANTIMONII    SULPHIDUM.   U.  S.     Antimony  Sulphide. 

SbjS3  =  335.14. 
[Antimony  Trisulphide.] 
Native  Antimony  Sulphide,  purified  by  fusion,  and  as  free  from  arsenic  as  possible. 

Preparation. — The  crude  antimony  ore  is  purified  by  placing  it  in 
melting-pots,  which  are  connected  with  the  receiving-pots  by  earthen- 
ware tubes ;  the  infusible  substances  remain  in  the  melting-pots,  and  are 
separated  from  the  fused  mass,  and  the  latter,  when  cold,  in  the  form  of 
conical  masses  or  loaves,  is  called  crude  antimony. 


Odor  and 
Taste. 

SOLCBIIITY. 

Antimonii  Sulphidum.   U  S. 

Water. 

Alcohol. 

Other  Solvent. 

Steel-gray  masses  of  a  metal- 
lic   lustre   and   a   striated, 
crystalline   fracture,   form- 
ing   a  black    or    grayish- 
black,    lustreless     powder, 
permanent     in     the     air. 
When  heated,  it  fuses  to  a 
dark  brown  liquid  at  a  tem- 
perature below  red  heat. 

Odorless  ; 
tasteless. 

Insoluble. 

Insoluble. 

1  part  of  powdered  sulphide, 
when  boiled  with  10  parts 
of  hydrochloric  acid,  dis- 
solves    without     leaving 
more  than  a  slight  resi- 
due,   hydrogen    sulphide 
being  evolved. 
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Tests  for  Identity. 


If  1  Gm.  of  the  powdered  sulphide  be  digested  and  finally  boiled  with  10  C.c.  of  hydrochloric 
acid,  it  should  dissolve  without  leaving  more  than  1  per  cent,  of  residue. 

This  acid  solution,  comj)letely  deprived  of  hydrogen  sulphide  by  boiling,  yields,  when  added  to 
water,  a  white  precipitate,  which  is  soluble  in  a  solution  of  tartaric  acid.  After  the  separa- 
tion of  the  precipitate  by  filtration,  the  filtrate  yields  an  orange-red  precipitate  with  hydrogen 
sulphide  T.S. 

Uses, — Antimony  sulphide  is  used  almost  exclusively  in  veterinary 
practice  as  an  alterative. 

ANTIMONII    SULPHIDUM    PURIFICATUM.   U.S.     Purified  Antimony 

Sulphide. 
SbjSj  =  335.14.  [Purified  Antimony  Trisitlphide.] 

Metric.  Old  form. 

Antimony  Sulphide lOo  Gm.  16  oz.  av. 

Ammonia  Water 50  C.c.  8  fl.  oz. 

Water,  a  sufficient  quantity. 

Reduce  the  Antimony  Sulphide  to  a  very  fine  powder.  Separate  the 
coarser  particles  by  elutriatiou,  and,  when  the  finely  divided  Sulphide 
has  been  deposited,  pour  off  the  water,  add  the  Ammonia  Water,  and 
macerate  for  five  days  in  a  well-closed  vessel,  agitating  the  mixture  fre- 
quently. Then  let  the  powder  settle,  pour  off  the  Ammonia  Water, 
and  wash  the  residue  by  repeated  aifusion  and  decantation  of  Water. 
Finally,  dry  the  product  by  the  aid  of  a  gentle  heat. 

The  intention  of  this  process  is  to  purify  the  commercial  sulphide 
from  arsenous  sulphide,  the  latter  being  soluble  in  ammonia.  Hager 
prefers  to  use  a  solution  of  ammonium  carbonate  with  the  ammonia, 
because  it  is  more  economical,  antimony  sulphide  being  less  soluble  in 
the  mixture. 


ri- 

Odoh  and 

Solubility. 

ficatum.    U.  S. 

Taste. 

Water. 

Alcohol. 

Other  Solvent. 

A  heavy,  grayish-black,  lus- 
treless powder,  permanent 
in  air.     It  fuses  at  a  tem- 
perature   below  red  heat 
to  a  dark  brown  liquid. 

Odorless ; 
tasteless. 

Insoluble. 

Insoluble. 

When    boiled  with    10    parts 
of   hydrochloric  acid    it   is 
nearly  all  dissolved,  hydro- 
gen sulphide  being  evolved. 

Tests  fob  Identity. 

Impurities.                                       Tests  for  Impurities. 

The  acid  solution,  when 
added  to  water,  yields 
a    white    {)recipitate, 
which  is  soluble  in  a 
solution     of    tartaric 
acid.     After    separa- 
tion of  the  precipitate 
by  filtration,  the   fil- 
trate gives  an  orange- 
red    precipitate   with 
hydrogen        sulphide 
f.S. 

Other   Me- 
tallic Sul-  ■ 
phides. 

More  than 
traces   of   • 
Arsenic. 

If  2  Gm.  of  the  salt  be  mixed  and  cautiously  ignited, 
in  a  porcelain  crucible,  with  8  Gm.  of  pure  sodium 
nitrate,  and,  after  cooling,  the  fused  mass  be  boiled 
with   25  C.c.  of  water,  there  will  remain  a  residue 
which  should  be  white,  or  nearly  so,  and  not  yellowish 
nor  brownish. 

On  boiling  the  filtrate  separated  from  the  last-mentioned 
residue  with  a  slight  excess  of  nitric  acid,  until  no 
more  nitrous  vapors  are  evolved,  then  dissolving  in  it 
0.1  Gm.  of  silver  nitrate,  filtering  again,  if  necessary, 
and  cautiously  pouring  a  few  drops  of  ammonia  water 
on  top,  not  more  than  a  white  cloud,  but  no  red  nor 
reddish  precipitate,  should  appear  at  the  line  of  con- 
tact of  the  two  liquids. 
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Uses. — Purified  antimony  sulphide  should  be  used  exclusively  in 
all  the  preparations  into  which  the  sulphide  enters.  It  is  not  used 
internally  to  any  extent. 

ANTIMONIUM    SULPHURATUM.   U.S.     Sulphurated  Antimony. 

[Kermes  Mineral.] 

Chiefly  Antimony  Trisulphide  [Sb^Sj  =  335.14],  with  a  very  small  amount  of 
Antimony  Trioxide. 

Metric.  Old  form. 

Purified  Antimony  Sulphide lOO  Gm.  3  oz.  av.  148  gr. 

Solution  of  Soda laoo  C.c.  38J  fl.  oz. 

Distilled  Water, 

Diluted  Sulphuric  Acid,  each,  a  sufficient  quantity. 

Mix  the  Purified  Antimony  Sulphide  with  the  Solution  of  Soda  and 
3000  C.c.  [old  form  6  pints]  of  Distilled  Water,  and  boil  the  mixture 
over  a  gentle  fire  for  two  hours,  with  frequent  stirring,  and  occasionally 
adding  Distilled  Water  so  as  to  preserve  the  same  volume.  Strain  the 
liquid  immediately  through  a  double  muslin  strainer,  and  drop  into  it, 
while  yet  hot,  Diluted  Sulphuric  Acid  so  long  as  it  produces  a  precipi- 
tate. Wash  the  precipitate  with  hot  Distilled  Water  until  the  washings 
are  at  most  but  very  slightly  clouded  by  barium  chloride  T.S. ;  then 
dry  the  precipitate  at  a  temperature  not  exceeding  25°  C.  (77°  F.),  and 
rub  it  to  a  fine  powder. 

Keep  the  product  in  well-stoppered  bottles,  protected  from  light. 

When  antimonous  sulphide  is  boiled  with  solution  of  sodium  hydrate, 
sodium  antimonite  and  sodium  sulph-antimonite  are  formed,  and  when 
sulphuric  acid  is  added  to  the  hot  solution,  these  salts  are  decomposed, 
and  antimonous  sulphide  and  antimonous  oxide  are  precipitated,  whilst 
sodium  sulphate  remains  in  solution. 

Sb^Sg  +  6NaHO  =  NagSbOs  +  NagSbSs  +  SHp. 

Antimonous  Sodium  Sodium  Sodium  Sulph-  Water. 

Sulphide.  Hydrate.  Antimonite.  Antimonite. 

and 
2Na3Sb03  +  3H2SO,  =  SNa^SO,  +  Sb^Og  +  SH^. 

Sodium  Sulphuric  Sodium  Antimonous  Water. 

Antimonite.  Acid.  Sulphate.  Oxide. 

and 

2Na3SbS3  +  3H2SO4  =  SNa^SO^  +  Sb^Sj  +  SH^S. 

Sodium  Sulph-  Sulphuric  Sodium  Antimonous      Hydrogen 

Antimonite.  Acid.  Sulphate.  Sulphide.         Sulphide. 


Antimonium  Sulphuratum.   U.  S. 

Odor  and 
Taste. 

Solubility. 

Water. 

Alcohol. 

Other  Solvent. 

A  reddish-brown,  amorphous  powder, 
becoming   lighter   in    color   on    ex- 
posure to  light.     If  1  Gm.  of  Sul- 
phurated Antimony  be  gently  heated 
with  10  C.c.  of  hydrochloric  acid,  it 
should  dissolve  with  the  exception  of 
a  slight  residue,  which,  when  washed 
and  dried,  should  burn,  on  the  appli- 
cation of  a  flame,  with  the  charac- 
teristic odor  of  sulphur,  and  should 
leave  not  more  than  a  scanty  ash. 

Odorless ; 
tasteless. 

Insoluble. 

Insoluble. 

Soluble  in  hydro- 
chloric acid  with 
the  evolution  of 
hydrogen       sul- 
phide. 
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Tests  for  Identity. 


Impubities. 


Tests  fob  Impubities. 


The  acid  solution,  completely  de- 
prived of  hydrogen  sulphide, 
yields,  when  added  to  water,  a 
white  precipitate,  which,  after 
washing  and  drying,  should  weigh 
not  less  than  86  per  cent,  of  the 
sulphide.  The  liquid  filtered  from 
this  precipitate  yields  an  orange- 
red  precipitate  with  hydrogen  sul- 
phide T.S. 

When  tested  for  arsenic,  as  described 
under  Purified  Antimony  Sul- 
phide, it  should  afford  no  reaction 
beyond  the  limit  prescribed  for  the 
latter. 


Sulphate. 


Chloride. 


Calcium. 


If  1  Gm.  of  Sulphurated  Antimony 
be  shaken  with  20  C.c.  of  hot  water, 
the  filtrate  should  be  neutral  to 
test-paper,  and  should  not  be  ren- 
dered more  than  slightly  opales- 
cent by  barium  chloride  T.S. 

If  1  Gm.  of  Sulphurated  Antimony 
be  shaken  with  20  C.c.  of  hot  water, 
the  filtrate  should  be  neutral  to  test 
paper,  and  should  not  be  rendered 
more  than  slightly  opalescent  by 
silver  nitrate  T.S. 

If  1  Gm.  of  Sulphurated  Antimony 
be  shaken  with  20  C.c.  of  hot  water, 
the  filtrate  should  be  neutral  to 
test-paper,  and  should  not  be  af- 
fected by  ammonium  oxalate  T.S. 


Uses. — Sulphurated  antimony  is  alterative,  emetic,  and  diaphoretic, 
in  doses  of  one  to  five  grains  (0.06  to  0.3  Gm.). 

PILULiE  ANTIMONII   COMPOSITiE.  U.  S.     Compound  Pills  of 

Antimony. 
[Plummer's  Pills.] 

Each  pill  contains  about  one-half  grain  of  sulphurated  antimony, 
one-half  grain  of  mild  mercurous  chloride,  and  one  grain  of  guaiac, 
with  sufficient  castor  oil  to  form  a  mass.  This  pill  is  used  in  second- 
ary syphilis  and  in  various  skin  diseases.     (See  Pilulae.) 

PULVIS   ANTIMONIALIS.   U.S.     Antimonial  Powder. 
[James'  Powder.] 

This  powder  is  made  from  33  Gm.  of  antimony  oxide  and  67  Gm. 
of  precipitated  calcium  phosphate.  It  is  used  as  a  diaphoretic,  in  doses 
of  three  to  five  grains  (0.19  to  0.3  Gm.).     (See  Pulveres.) 

VINUM   ANTIMONII.   U.S.     Wine  of  Antimony. 

Made  by  dissolving  4  Gm.  of  antimony  and  potassium  tartrate  in 
65  C.c.  of  boiling  distilled  water  and  150  C.c.  of  alcohol,  and  adding 
sufficient  white  wine  to  make  1000  C.c.  It  is  used  as  an  addition  to 
diaphoretic  and  expectorant  mixtures.  The  dose  is  ten  to  twenty 
minims  (0.6  to  1.2  C.c). 

Arsenic.     As ;  74.9. 

Arsenic  is  found  in  many  minerals,  generally  as  a  sulphide  or  an 
arsenide.  It  may  be  easily  obtained  from  arseuous  oxide  by  heating  it 
with  charcoal.  Arsenic  is  a  brilliant,  crystalline  element,  of  a  steel- 
gray  color  when  freshly  sublimed  ;  upon  exposure  to  the  air  its  sur- 
face becomes  blackish  aud  dull.  Its  sp.  gr.  is  5.73  to  5.88.  It  forms 
two  combinations  with  oxygen,  arsenous  and  arsenic  oxides,  AsgOj  and 
AS2O5  respectively,  the  corresponding  acid  to  each  of  which  is  known, 
and  three  with  sulphur,  namely,  the  disulphide,  or  realgar,  AsjSj ;  the 
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trisulphide,  or  orpiment,  AS2S3,  corresponding  in  composition  to  arsenous 
oxide ;  and  the  pentasulphide,  AS2S5,  corresponding  to  arsenic  oxide. 

Tests  for  Arsenic  and  its  Salts. 

1.  Hydrogen  sulphide,  when  added  to  an  acidulated  solution  of 
arsenous  acid,  produces  a  bright  yellow  precipitate  (orpiment).  This 
is  soluble  in  ammonia  water  and  reprecipitated  by  acids. 

2.  If  silver  nitrate  is  added  to  a  solution  of  arsenous  acid,  with  a 
small  quantity  of  ammonia  water,  a  yellow  precipitate  (silver  arsenite) 
is  produced.  This  precipitate  is  soluble  in  an  excess  of  ammonia,  and 
also  in  nitric  acid. 

3.  If  cupric  sulphate  is  added  to  a  solution  of  arsenous  acid,  with  a 
small  quantity  of  ammonia  water,  a  green  precipitate  (Scheele's  green) 
is  produced.     This  precipitate  is  soluble  in  an  excess  of  ammonia. 

4.  If  a  liquid  containing  arsenic  be  added  to  a  flask  containing 
zinc  and  sulphuric  acid,  the  hydrogen  gas  produced  will  upon  ignition 
deposit  a  ring  of  metallic  arsenic  upon  a  cold  surface  (Marsh's  test). 

5.  If  a  thin  piece  of  bright  copper  plate  be  placed  in  an  acidulated 
arsenical  solution,  and  the  latter  be  heated,  a  lilm  of  metallic  arsenic 
will  be  deposited  upon  it  (Reinsch's  test). 

Official  Preparations  of  Arsenic. 

Official  Name.  Preparation. 

Acidum  Arsenosum By  roasting  arsenical  ores  and  resubliming  the 

sublimate. 

Liquor  Acidi  Arsenosi 10  Gm.  arsenous  acid,  50  C.c.  diluted  hydro- 
chloric acid,  distilled  water  to  make  1000  C.c. 

Liquor  Potassii  Arsenitis 10  Gm.  arsenous  acid,  20  Gm.  potassium  bicar- 
bonate, 30  C.c.  compound  tincture  of  laven- 
der, distilled  water  to  make  1000  C.c. 

Sodii  Arsenas By  fusing  arsenous  acid  with  sodium  nitrate 

and  sodium  carbonate. 

Liquor  Sodii  Arsenatis By  dissolving  1  Gm.  sodium  arsenate  in  suffi- 
cient distilled  water  to  make  100  C.c. 

Arseni  lodidum By  fusing  1   part  arsenic  and  5  parts  iodine 

together. 

Liquor  Arseni  et  Hydrargyri  lodidi  .  By  dissolving  10  Gm.  each  of  arsenic  iodide 

and  mercuric  iodide  in  1000  C.c.  of  distilled 
water. 

Unofficial  Compounds  of  Arsenic. 

Arseni  Bisulphidum,  AS2S2.  By  fusing  together  5  parts  arsenous  acid  and  3  parts 

Arsenic  Bisulphide.  sulphur,  then  collecting  the  mass. 

Arseni  Bromidum,  AsBra.  By  diffusing  arsenic  in  powder  in  a  retort  filled  with 

Arsenic  Bromide.  bromine  vapor,  then   distilling  the  arsenic  bromide 

from  the  excess  of  arsenic. 

Arseni  Chloridum,  AsCIs.  By  direct  combination  of  arsenic  and  chlorine. 

Arsenic  Chloride. 

Ar-seni  Trisulphidum,  AS2S3.  By  fusing  5  parts  arsenous  acid  with  4  to  5  parts  sul- 

Arsenic  Trisulphide.  phur,  then  collecting  the  mass. 

ACIDUM    ARSENOSUM.    U.  S.     Arsenous  Acid. 
ASjOg;  197.68.     [Arsenic  Trioxide.     White  Arsenic] 

Preparation. — Arsenous  acid,  or,  as  it  is  commonly  termed,  arsenic^ 
is  made  by  roasting  arsenical  ores  in  reverberatory  furnaces  with  long 
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horizontal  flues :  the  arsenous  acid  collects  as  a  solid  sublimate,  which  is 
afterwards  resublimed  in  cast-iron  vessels  with  conical  heads.  Chemi- 
cally, it  is  not  regarded  as  an  acid,  but  is  an  oxide,  AsgOj,  the  true  acid 
beinff  formed  when  the  oxide  is  dissolved  in  water. 


2AS2O3  H-  6H2O  =  4H3ASO 


Arsenous  Trioxide. 


'2 

Water. 


Arsenous  Acid. 


Acidum  Arsenosum.  U.  8. 


A  heavy,  white  solid,  occurring  either 
as  an  opaque  powder,  or  in  irregu- 
lar masses  of  two  varieties :  the  one 
amorphous,  transparent  and  color- 
less, like  glass ;  the  other  crystalline, 
opaque  or  white,  resembling  porce- 
lain ;  frequently  the  same  piece  has 
an  opaque  outer  crust  enclosing  the 
glassy  variety;  contact  with  moist 
air  gradually  changes  the  glassy  into 
the  opaque  variety.  Heated  to  about 
218°  C.  (424.4°  F.),  it  is  completely 
volatilized  without  melting,  and 
when  thrown  on  ignited  charcoal  it 
emits  an  alliaceous  odor.  When  its 
Yapor  is  passed  through  red-hot 
charcoal,  in  an  arsenic-tube,  it  is 
deoxidized,  and  metallic  arsenic  is 
deposited  as  a  mirror,  with  a  metal- 
lic lustre,  on  the  cooler  portions  of 
the  tube. 


Odok,  Taste, 

ETC. 


Odorless ; 

tasteless ; 

faintly  acid 

reaction. 


Solubility. 


Cold, 

30  to  80 

parts. 

Boiling, 
1 5  parts. 


Cold, 
Sparingly. 

Boiling, 
Sparingly. 


Other  Solvents. 


Freely  by  hydro- 
chloric acid,  the 
alkalies  and 
their  carbonates. 
Soluble  in  about 
6  parts  glycerin. 

Oil  of  turpentine 
dissolves  the 
glassy  variety. 


Tests  for  Identity  and  Quantitative  Test. 


Silver  ammonium  nitrate  T.S.  produces  in  an 
aqueous  solution  of  the  acid  a  lemon-yellow 
precipitate,  which  dissolves  on  the  addition  of 
ammonia  water,  and,  when  this  solution  is 
heated,  metallic  silver  is  deposited  (distinction 
from  arsenic  acid)  ;  a  grass-green  precipitate 
is  produced  by  copper  ammonium  sulphate 
T.S.,  which  dissolves  in  ammonia  water,  with 
a  deep  blue  color;  and,  if  the  solution  is  acid- 
ulated with  hydrochloric  acid,  a  bright  yellow 
one  with  hydrogen  sulphide  T.S.  This  latter 
precipitate,  which  is  arsenic  trisulphide,  is  sol- 
uble in  ammonium  carbonate  T.S.  (absence  of 
antimony,  tin,  and  cadmium). 

If  0.1  Gm.  of  the  acid  be  dissolved,  with  1  Gm. 
of  sodium  bicarbonate,  in  20  C.c.  of  water, 
and  gently  heated,  the  solution  should  decolor- 
ize not  less  than  20  C.c.  of  decinormal  iodine 
V.S.  (corresponding  to  at  least  98.5  per  cent, 
of  pure  arsenic  trio.xide). 


Impurities. 


Tests  fob  Impubitieb. 


Non-volatile  Mat- 
ter and  Arsenic 
Sulphide. 


Metallic   Impuri- 

■  ties,    Sulphides,  -{ 
etc. 


f  Heated  in  a  dry  test-tube 
of  hard  glass,  it  sub- 

I        limes  without  leaving 

I        a  residue,  and  the  sub- 
limate does  not  show 

I        at   first   a   yellow    or 

[  other  color. 
If  1  part  of  Arsenous 
Acid  is  dissolved  in 
10  parts  of  ammonia 
water  and  gently 
heated,  the  solution 
should  neither  leave 
an  insoluble  residue 
nor  show  a  yellow  or 
other  color ;  nor  should 
the  addition  of  a  slight 
excess  of  hydrochloric 
acid  produce  a  pre- 
cipitate. 


Uses. — Arsenous  acid  is  used  as  an  alterative,  in  doses  of  one- 
twentieth  of  a  grain  (0.003  Gm.) ;  externally,  it  is  employed  as  an 
escharotic,  and,  mixed  with  various  substances  in  the  form  of  a  paste, 
is  often  applied  to  cancers  and  ulcers.  Two  antidotes  to  arsenical  poi- 
soning are  official  (see  page  680). 
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LIQUOR   ACIDI    ARSENOSI.   U.S.     Solution  of  Arsenous  Acid. 

Metric.  Old  form. 

Arsenous  Acid lo  Gm.  37  grains. 

Diluted  Hydrochloric  Acid 50  C.c.  192  minims. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1000  C.c.  8  fl.  oz. 

Mix  the  Diluted  Hydrochloric  Acid  with  250  C.c.  [old  form  2  fl.  oz.] 
of  Distilled  Water,  add  the  Arsenous  Acid,  and  boil  the  mixture  until 
all  the  Arsenous  Acid  is  dissolved.  Filter  the  solution,  and  pass  enough 
Distilled  Water  through  the  filter  to  make  the  product  measure  1000 
C.c.  [old  form  8  fl.  oz.].     Mix  thoroughly. 

This  is  simply  a  solution  of  arsenous  acid  in  diluted  hydrochloric 
acid,  no  chemical  action  taking  place.  The  official  quantitative  test  is 
as  follows : 

If  24.7  C.c.  of  Solution  of  Arsenous  Acid  be  boiled  for  a  few  min- 
utes with  2  Gm.  of  sodium  bicarbonate,  the  liquid  cooled,  diluted  with 
water  to  100  C.c,  and  mixed  with  a  little  starch  T.S.,  it  should  require 
from  49.4  to  50  C.c.  of  decinormal  iodine  V.S.  to  produce  a  blue  tint 
(corresponding  to  1  per  cent,  of  arsenous  acid  of  the  required  purity). 

Uses. — This  solution  is  used  as  an  alterative,  in  doses  of  two  to  five 
minims  (0.12  to  0.3  C.c). 

LIQUOR   POTASSII    ARSENITIS.   U.  S.     Solution  of  Potassium  Arsenite. 
[Fowler's  Solution.] 

Metric.  Old  form. 

Arsenous  Acid,  in  fine  powder 10  Gm.  74  grains. 

Potassium  Bicarbonate 20  Gm.  148  grains. 

Compound  Tincture  of  Lavender 30  C.c.  4  fl.  dr. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1000  C.c.  1  pint. 

Boil  the  Arsenous  Acid  and  Potassium  Bicarbonate  with  100  C.c. 
[old  form  1|  fl.  oz.]  of  Distilled  Water,  until  solution  has  been  effected. 
Then  add  enough  Distilled  Water  to  make  the  solution,  when  cold, 
measure  970  C.c.  [old  form  15 J  fl.  oz.],  and,  lastly,  add  the  Com- 
pound Tincture  of  Lavender.     Filter  through  paper. 

2KHCO3  +  AsA  +  H2O  =  2KH2ASO3  +  2CO2. 

Acid  Potassium  Arsenous  Water.  Potassium  Carboa 

Carbonate.  Oxide.  Arsenite.  Dioxide. 

When  arsenous  oxide  is  boiled  with  acid  potassium  carbonate  in  con- 
centrated solution,  carbon  dioxide  is  evolved,  and  potassium  arsenite  is 
produced ;  but,  owing  to  the  fact  that  the  salts  are  soluble  in  the  quan- 
tity of  water  directed  in  the  formula,  a  solution  can  be  effected  without 
involving  any  chemical  change.  The  proportionate  quantity  of  potas- 
sium bicarbonate  was  doubled  in  the  U.  S.  P.  1890.  The  corresponding 
British  solution  (Liquor  Arsenicalis)  is  made  from  dilute  solutions,  and 
its  title  does  not  indicate  any  chemical  action.  The  official  quantitative 
test  is  as  follows  : 

U  24.7  C.c.  of  the  Solution  be  boiled  with  2  Gm.  of  sodium  bi- 
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carbonate,  the  liquid,  when  cold,  diluted  with  100  C.c.  of  water,  and 
some  gelatinized  starch  added,  should  require  from  49.4  to  50  C.c.  of 
decinormal  iodine  V.S.  to  produce  a  blue  tint  (corresponding  to  1  per 
cent,  of  arsenous  acid  of  the  required  purity). 

Uses. — Solution  of  potassium  arsenite  is  largely  used  as  an  alterative, 
in  doses  of  three  to  five  minims  (0.18  to  0.3  C.c). 

SODII    ARSENAS.   U.S.     Sodium  Arsenate. 
Na^HAsO^.THjO ;  311.46. 
For  an  account  of  the  preparation  and  uses  of  this  salt,  see  page  557. 

LIQUOR    SODII    ARSENATIS.   U.  S.     Solution  of  Sodium  Arsenate. 

Metric.  Old  form. 

Sodium  Arsenate,  deprived  of  its  water  of  crystalliza- 
tion by  a  heat  not  exceeding  149°  C.  (300.2°  F.)     .    .      i  Gm.  37  grains. 
Distilled  Water,  a  sufficient  quantity, 


To  make loo  C.c. 


8  fl.  oz. 


Dissolve  the  Sodium  Arsenate  in  a  sufficient  quantity  of  Distilled 
Water  to  make  100  C.c.  [old  form  8  fl.  oz.]. 


ARSENI    lODIDUM.   U.  S.     Arsenic  Iodide. 
ASI3;  454.49. 

Preparation. — In  the  former  official  process  this  iodide  was  made 
by  a  direct  combination  of  the  elements. 

Take  of  Arsenic,  60  grains ;  Iodine,  300  grains.  Rub  the  Arsenic 
in  a  mortar  until  reduced  to  a  fine  powder ;  then  add  the  Iodine,  and 
rub  them  together  until  they  are  thoroughly  mixed.  Put  the  mixture 
into  a  small  flask  or  a  test-tube,  loosely  stopped,  and  heat  it  very  gently 
until  liquefaction  occurs.  Then  incline  the  vessel  in  different  direc- 
tions, in  order  that  any  portion  of  the  iodine,  which  may  have  con- 
densed on  its  surface,  may  be  returned  into  the  melted  mass.  Lastly, 
pour  the  melted  iodide  on  a  porcelain  slab,  and,  when  it  is  cold,  break 
it  into  pieces,  and  keep  it  in  a  well-stoppered  bottle. 

By  this  process  it  is  difficult  to  secure  entire  combination,  and  it  has 
been  made  by  dissolving  the  iodine  in  carbon  disulphide,  and  gradu- 
ally adding  the  finely  powdered  metallic  arsenic  until  the  purple  color, 
showing  tlie  presence  of  free  iodine,  has  disa})peared  ;  the  solution  is 
then  evaporated  and  crystallized. 


Solubility. 

Arseni  Iodidum>   V.  S. 

Odor,  Taste,  and 
Keaction. 

Water. 

Alcohol. 

Other  Solvents. 

Glossy,   orange-red,    crystal- 

Iodine-like     odor ; 

At  15°C. 

Cold, 

Soluble    in    ether 

line    masses,    or    shining, 

iodine- like  taste; 

(59°  F.), 

30  parts. 

and    carbon    di- 

orange-red, crystalline 

neutral  reaction. 

7  parts. 

sulphide. 

scales,      gradually     losing 

Boiling, 

iodine  when  exposed  to  the 

Boiling, 

Gradually 

air.     By  heat   the  salt   is 

Gradually 

decom- 

completely volatilized. 

decom- 
posed. 

posed. 
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Tests  fob  iDENTiir. 


the  aqueous  solution  has  a  yellow  color,  and,  on  standing,  gradually  decomposes  into  arsenous 
and  hydriodic  acids.  On  adding  hydrogen  sulphide  T.S.  to  the  solution,  acidulated  with 
hydrochloric  acid,  a  lemon-yellow  ]>recipitate  is  deposited.  If  the  salt  be  heated  with 
diluted  nitric  acid,  vapor  of  iodine  will  be  given  off. 


Uses. — The  principal  use  of  this  compound  is  in  making  solution 
of  arsenic  and  mercuric  iodide.  The  dose  is  one-sixteenth  of  a  grain 
(0.004  Gm.)  as  an  alterative. 

LIQUOR   ARSENI    ET   HYDRARGYRI    lODIDI.    U.S.     Solution  of 
Arsenic  and  Mercuric  Iodide. 

[Donovan's  Solution.] 

Metric.  Old  form. 

Arsenic  Iodide lo  Gm.  73  grains. 

Red  Mercuric  Iodide lo  Gm.  73  grains. 

Distilled  Water,  a  sufficient  quantity, 

To  make looo  C.c.  1  pint. 

Powder  the  Arsenic  Iodide,  and  mix  it  with  the  Red  Mercuric 
Iodide  by  trituration.  Add  150  C.c.  [old  form  2  J  fl.  oz.]  of  Distilled 
Water,  and  continue  the  trituration  until  solution  is  effected.  Filter 
the  solution,  and  pass  enough  Distilled  Water  through  the  filter  to 
make  the  product  measure  1000  C.c.  [old  form  1  pint].  Mix  thor- 
oughly. 

This  solution,  in  which  no  chemical  change  occurs,  should  be  of  a 
light  straw  color ;  when  darker  than  this,  free  iodine  is  probably  pres- 
ent, and  if  a  globule  of  mercury  and  a  few  grains  of  metallic  arsenic 
are  dropped  into  the  bottle  containing  the  solution,  and  the  whole  well 
agitated  and  filtered,  the  proper  color  may  be  restored. 

Uses. — Solution  of  arsenic  and  mercuric  iodide  is  used  as  an  alter- 
ative. The  dose  is  from  three  to  five  minims  (0.18  to  0.3  C.c),  largely 
diluted. 

Bismuth.     Bi ;  208.9. 

Bismuth  is  found  in  the  metallic  state,  and  occasionally  as  a  sulphide. 
It  is  a  crystalline,  brittle,  pulverizable,  brilliant  metal,  having  a  silver 
color  with  a  reddish  tint.  Its  sp.  gr.  is  9.8.  It  closely  resembles 
metallic  antimony  in  appearance. 

Tests  for  Salts  of  Bismuth. 

1.  Hydrogen  sulphide  or  ammonium  sulphide  produces  in  solutions 
of  bismuth  salts  a  black  precipitate  of  sulphide,  insoluble  in  excess. 

2.  When  acid  solutions  of  bismuth  salts  are  poured  into  water,  white 
precipitates  (subsalts)  are  produced. 
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Official  Preparations  of  Bismuth. 

Official  Namo.  Preparation. 

Bismuthi  Citrus      By  boiling  bismuth  subiiitrate  with  citric  acid  and 

water,  and  adding  distilled  water  to  the  clear  solu- 
tion. 
By   dissolving   bismuth    citrate    in   ammonia   water, 

evaporating  the  solution,  and  scaling. 
By  dissolving  bismuth  in  nitric  acid,  purifying,  and 
precipitating   by   adding   solution   of  sodium   car- 
bonate. 

Bismuthi  Subnitras By  dissolving  bismuth  in  nitric  acid,  purifying,  and 

adding  the  solution  in  nitric  acid  to  water. 


Bismuthi  ct  Ammonii  Citras 
Bismuthi  Subcarbonas  .   .    . 


Unofficial  Preparations  of  Bismuth. 


Bismuthi  Bromidum,  BiBrs. 

Bismuth  Bromide. 
Bismuthi  Chromas,  3Bi203.2Cr03. 

Bismuth  Chromate. 

Bismuthi  Lactas. 
Bismuth  Lactate. 


Bismuthi  Oxalas,  C6Bi20i2.15H20. 

Bismuth  Oxalate. 
Bismuthi  Oxidum,  Bi203. 

Bismuth  Oxide. 

Bismuthi  Oxj'chloridum,  BiOCl. 
Bismuth  Oxychloride. 

Bismuthi  Phosphas,  BiP04. 
Bismuth  Phosphate. 

Bismuthi  Salicylas. 
Bismuth  Salicylate, 

Bismuthi  Tannas. 
Bismuth  Tannate. 


Bismuthi  Tartras. 
Bismuth  Tartrate. 


Bismuthi  Valerianas. 
Bismuth  Valerianate. 


By  treating  bismuth  with  excess  of  bromine  and  collect- 
ing the  steel-gray  mass. 

By  adding  a  solution  of  bismuth  nitrate  to  a  moderately 
concentrated  solution  of  acid  potassium  chromate  in 
slight  e.\cess,  and  collecting  the  precijjitate. 

By  boiling  10  p.  bismuth  subnitrate  with  excess  of  soda, 
washing  the  oxide  well  with  water,  then  mixing  with 
9  p.  lactic  acid,  digesting  the  mixture,  and  drying  in 
a  water-bath. 

By  mixing  bismuth  nitrate  with  a  solution  of  oxalic  acid, 
and  collecting  the  precipitate. 

By  mixing  4  oz.  bismuth  subnitrate  and  1  pint  solution 
of  soda,  then  boiling  for  5  minutes,  decanting  the  liquid, 
and  washing  the  precipitate  with  distilled  water. 

By  pouring  slowly  a  solution  of  bismuth  in  nitric  acid 
into  a  solution  of  sodium  chloride,  and  collecting  the 
precipitate. 

By  adding  bismuth  nitrate  to  a  solution  of  phosphoric 
acid  containing  nitric  acid,  and  collecting  the  pre- 
cipitate. 

By  dissolving  bismuth  nitrate  in  glycerin  and  adding  a 
concentrated  solution  of  sodium  salicylate,  then  col- 
lecting the  precipitate. 

By  dissolving  22  p.  bismuth  nitrate  in  the  least  amount 
of  nitric  acid,  previously  diluted  with  half  its  weight 
of  water,  pouring  the  solution  into  an  excess  of  solu- 
tion of  soda,  washing  the  precipitate  with  water,. then 
triturating  the  precipitate  with  10  p.  tannin  diluted 
with  water,  straining  and  drying. 

By  adding  a  hot,  concentrated  solution  of  4  p.  tartaric 
acid  to  a  hot,  moderately  strong  solution  of  5  p.  bis- 
muth oxide  in  nitric  acid,  then  washing  the  precipitate 
with  an  aqueous  solution  of  tartaric  acid. 

By  dissolving  bismuth  nitrate  in  the  smallest  amount  of 
nitric  acid,  previously  diluted  with  half  its  weight  of 
water,  then  adding  a  concentrated  solution  of  sodium 
valerianate,  washing  the  precipitate  with  water  mixed 
with  valerianic  acid,  and,  lastly,  drying  the  precipitate. 


BISMUTHI    CITRAS.    U.  S.     Bismuth  Citrate. 


BiC«H,0,: 


Bismuth  Subnitrate 
Citric  Acid     .... 


397.44. 

Metric. 
.    .      loo  Gm. 
.    .        70  Gm. 


Old  form. 
8  OZ.  av.  148  gr. 
2  oz.  av.  148  gr. 


Distilled  Water,  a  sufficient  quantity. 

Boil  the  Bismuth  Subnitrate  and  the  Citric  Acid  with  400  C.c.  [old 
form  13  fl.  OZ.]  of  Distilled  Water  for  about  fifteen  minutes,  or  until 
a  drop  of  the  mixture  yields  a  clear  solution  Avith  ammonia  water. 
Then  add  5000  C.c.  [old  form  10  pints]  of  Distilled  Water,  allow  the 
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suspended  matter  to  deposit,  wash  the  precipitate,  first  by  deeantation, 
and  afterwards  on  a  strainer,  with  Distilled  Water,  until  the  washings 
are  tasteless,  and  dry  the  residue  at  a  gentle  heat. 

In  this  process  the  bismuth  salt  is  decomposed  by  the  boiling  solu- 
tion of  citric  acid. 


BiON03.H20  +  HgCeHPy 

Bismuth  Citric 

Subnitrate.  Acid. 


BiCeHA  +  HNO3  +  2H2O. 

Bismuth  Nitric  Water. 

Citrate.  Acid. 


Bismuthi  Citras.  U.  S. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

A   white,    amorphous   or  micro- 
crystalline  powder,  permanent 
in  the  air. 

Odorless;  taste- 
less. 

Insoluble. 

Insoluble. 

Soluble  in  ammo- 
nia water,  and  in 
solutions  of  the 
citrates    of    the 
alkalies. 

Tests  foe  Identity. 

Impdeitt.                         Test  fob  Impurity. 

When   strongly  heated,   the   salt  chars, 
and,  on  ignition,  leaves  a  more  or  less 
blackened  residue  with  a  yellow  sur- 
face, which  is  dissolved  by  warm  nitric 
acid.     This  solution,  on  being  dropped 
into  water,  occasions  a  white  turbidity. 
The  ammoniacal  solution,  when  treated 
with    hydrogen    sulphide    in    excess, 
yields  a  black  precipitate.      The  fil- 
trate, deprived,  by  heat,  of  the  excess 
of    hydrogen     sulphide    and    cooled, 
when   boiled   with    lime    water,  pro- 
duces a  white  precipitate. 

Nitrate. 

When    a  portion  of  the  filtrate  ob- 
tained   by   treating    the    ammo- 
niacal   solution    with    hydrogen 
sulphide    in    excess    is    deprived 
of   the  excess    of   hydrogen  sul- 
phide by  heating,  and  is  mixed 
with    an    equal    volume   of   con- 
centrated sulphuric  acid  and  again 
cooled,    no    brown    or    brownish- 
black  color  should  appear  around 
a    crystal     of    ferrous     sulphate 
dropped  into  the  liquid. 

Uses. — This  salt  may  be  used  for  the  same  purposes  as  the  sub- 
nitrate.  It  was  made  official  because  it  is  used  in  making  the  soluble 
double  salt  of  bismuth  and  ammonium  citrate. 


BISMUTHI    ET   AMMONII    CITRAS. 

Citrate. 


U.  S.     Bismuth  and  Ammonium 


Metric. 

100  Gm. 


Old  form. 

1  oz.  av. 


Bismuth  Citrate ; 

Ammonia  Water, 

Distilled  Water,  each,  a  sufficient  quantity. 

Mix  the  Bismuth  Citrate  with  200  C.c.  [old  form  2  fl.  oz.]  of  Dis- 
tilled Water  to  a  smooth  paste,  heat  the  mixture  on  a  water-bath,  and 
gradually  add  Ammonia  Water,  until  the  salt  is  dissolved,  and  the 
liquid  is  neutral  or  has  only  a  faintly  alkaline  reaction.  Then  filter 
the  solution,  evaporate  it  on  a  water-bath  to  a  syrupy  consistence,  and 
spread  it  upon  plates  of  glass,  so  that,  when  dry,  the  salt  may  be 
obtained  in  scales. 

Keep  the  product  in  small,  well -stoppered  bottles,  protected  from 
light. 

This  is  the  only  soluble  salt  of  bismuth  official.  If  its  aqueous 
Bolution  is  not  perfectly  transparent,  it  is  probably  due  to  the  loss  of 
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ammonia  on  keeping  the  salt :  a  drop  or  two  of  ammonia  water  added 
to  the  cloudy  solution  will  generally  make  it  transparent. 

Liquor  Bismuthl. — An  aqueous  solution  of  bismuth  citrate  has  been 
largely  used  in  England.  It  may  be  made  by  dissolving  260  grains 
of  bismuth  and  ammonium  citrate  in  14  fl.  oz.  of  distilled  water, 
neutralizing  the  solution  with  ammonia  water,  and  adding  2  fl.  oz. 
of  alcohol. 


Odor,   Taste,  and 

SOLUBIIITY. 

Bismuthi  et  Ammonii  Citras.  u.o. 

Keaction. 

Water. 

Alcohol. 

Small,  shining,  pearly  or  translucent  scales,  be- 
coming   opaque    on    exposure    to    air.     When 
strongly    heated,    the   salt    melts,   and    finally 
leaves  a  more  or  less  blackened  residue  with  a 
yellow    surface,    which    is   dissolved    by   warm 
nitric  acid.     This  solution,  on  being  dropped 
into  water,  occasions  a  white  turbidity. 

Odorless;  slightly 
acidulous     and 
metallic    taste; 
neutral  or  faint- 
ly alkaline   re- 
action. 

Very 
soluble. 

Sparingly 
soluble. 

Tests  for  Identity. 

Impurity.                            Test  for  Impurity. 

The  aqueous    solution    of  the    salt, 
when  boiled  with  potassium  or  so- 
dium  hydrate,   evolves   vapor    of 
ammonia,  and,  when  treated  with 
hydrogen  sulphide,  yields  a  black 
precipitate.     If   the  filtrate  from 
the  latter  be  deprived,  by  heat,  of 
the   excess  of   hydrogen  sulphide 
and  cooled,  a  portion  of  it,  boiled 
with  lime  water,  produces  a  white 
precipitate. 

Nitrate. 

When  a  portion  of  the  cooled  filtrate, 
obtained  by  treating  an  aqueous  so- 
lution of  the  salt  with  hydrogen  sul- 
phide,  is  deprived  of  the  excess  of 
acid  by  heating,  and   is  mixed  with 
an    equal    volume    of    concentrated 
sulphuric    acid    and    again    cooled, 
there  should  be  produced  no  brown 
or    brownish-black    color    around    a 
crystal    of     ferrous    sulphate    when 
dropped  into  the  liquid. 

Uses. — This  salt  is  astringent,  and  is  generally  prescribed  in  solu- 
tion.    The  dose  is  from  one  to  three  grains  (0.06  to  0.18  Gm,). 


BISMUTHI    SUBCARBONAS.   U.S.     Bismuth  Subcarbonate. 

Preparation. — Bismuth  subcarbonate  may  be  made  by  the  former 
official  process,  as  follows  : 

Take  of  Bismuth,  in  pieces,  2  oz.  troy ;  Nitric  Acid  8^  oz.  troy ; 
Water  of  Ammonia  5  fl.  oz. ;  Carbonate  of  Sodium  10  oz.  troy ;  Dis- 
tilled Water  a  sufficient  quantity.  Mix  4|  oz.  troy  of  the  Nitric  Acid 
with  4  fl.  oz.  of  Distilled  Water  in  a  capacious  glass  vessel,  and,  having 
added  the  Bismuth,  set  the  whole  aside  for  twenty-four  hours.  Dilute 
the  resulting  solution  with  10  fl.  oz.  of  Distilled  Water,  stir  it  thor- 
oughly, and,  after  twenty-four  hours,  filter  through  paper.  To  the 
filtered  liquid,  previously  diluted  with  4  pints  of  Distilled  Water, 
slowly  add  the  Water  of  Ammonia,  constantly  stirring.  Transfer  the 
whole  to  a  strainer,  and,  after  the  precipitate  has  been  drained,  wash 
it  with  2  pints  of  Distilled  Water,  and  drain  it  again.  Then  place 
the  precipitate  in  a  proper  vessel,  add  the  remainder  of  the  Nitric 
Acid,  and  afterwards  4  fl.  oz.  of  Distilled  Water,  and  set  the  solution 
aside.  At  the  end  of  twenty-four  hours,  filter  through  paper.  Dis- 
solve the  Carbonate  of  Sodium  in  12  fl.  oz.  of  Distilled  Water,  with 
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the  aid  of  heat,  and  filter  the  solution  through  paper.  To  this,  when 
cold,  slowly  add  the  solution  of  nitrate  of  bismuth,  with  constant  stir- 
ring. Transfer  the  whole  to  a  strainer,  and,  after  the  precipitate  has 
been  drained,  wash  it  with  Distilled  Water  until  the  washings  pass 
tasteless.  Lastly,  press,  dry  it  on  bibulous  paper  with  a  gentle  heat, 
and  rub  it  into  powder. 

As  metallic  bismuth  generally  contains  arsenic,  it  is  very  important 
to  provide  that  this  should  be  left  behind,  in  the  processes  for  making 
its  medicinal  preparations.  It  is  on  this  account  that  the  above  formula 
is  so  elaborate.  The  bismuth  is  first  dissolved  in  nitric  acid,  a  portion 
of  which  oxidizes  the  metal,  with  the  evolution  of  nitrous  vapors, 
while  another  portion  combines  with  the  oxide  produced  to  form  bis- 
muth nitrate.  At  the  same  time  the  arsenic  is  also  oxidized  at  the 
expense  of  the  nitric  acid,  and  unites  with  a  portion  of  the  oxidized 
metal  so  as  to  produce  bismuth  arsenate.  Both  of  these  salts,  there- 
fore, are  contained  in  the  solution,  which  is  very  concentrated.  Both 
have  the  property,  when  their  solution  is  diluted  with  water,  of  sepa- 
rating into  two  salts,  one  an  insoluble  subsalt  which  is  deposited,  and 
the  other  a  soluble  acid  salt  which  is  held  in  solution.  But  the  arsen- 
ate is  more  disposed  to  the  change  than  the  nitrate,  and  requires  for  the 
purpose  a  smaller  amount  of  water  of  dilution.  The  subarsenate  is 
slowly  deposited  in  twenty-four  hours,  and  is  then  separated  by  filtra- 
tion. The  addition  of  a  large  quantity  of  distilled  water  precipitates 
the  bismuth  subnitrate,  the  ammonia  being  added  to  separate  it  more 
thoroughly  by  combining  with  the  nitric  acid.  The  precipitate,  thus 
freed  from  arsenic,  is  now  redissolved  in  nitric  acid  partially  diluted 
and  added  to  solution  of  sodium  carbonate;  by  double  decomposition, 
bismuth  subcarbonate  and  sodium  nitrate  are  thus  produced. 


Bismuthi  Subcarbonas.   U.  S. 

Odor  and  Taste. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

A  white  or  pale  yellowish-white 
powder,  of  somewhat  varying 
chemical  composition,  perma- 
nent in  the  air.     When  heated 
to  redness,  the  salt  loses  water 
and  carbon  dioxide,  and  leaves 
from  87  to  91  per  cent,  of  a 
yellow  residue  which  is  soluble 
in  nitric  or  hydrochloric  acid 
and    blackened    by   hydrogen 
sulphide. 

Odorless;  taste- 
less. 

Insoluble. 

Insoluble. 

Completely    solu- 
ble in  nitric  or 
h  y  d  ro  ch  loric 
acid,  with  copi- 
ous efferves- 
cence. 

Impurities. 


Tests  foe  Impurities. 


If  3  Gm.  of  the  salt  be  dissolved  in  just  a  suflBcient  quantity  (about  4 
C.c.)  of  warm  nitric  acid,  and  the  solution  poured  into  100  C.c.  of 
water,  a  white  precipitate  is  produced.  After  filtering  and  evaporating 
the  filtrate  on  a  water-bath  to  30  C.c,  again  filtering,  and  dividing 
this  filtrate  into  portions  of  5  C.c,  they  should  respond  to  the  following 
tests : 

On  mixing  one  portion  with  an  equal  volume  of  diluted  sulphuric  acid, 
it  should  not  become  cloudy. 

If  another  portion  be  precipitated  with  a  slight  excess  of  ammonia  water, 
the  supernatant  liquid  should  not  exhibit  a  bluish  tint. 


Lead. 
Copper. 
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Tests. — Continued. 
Impcrities.  Tests  fob  Impurities. 

Chloride.  Other  portions  should  not  be  affected  by  silver  nitrate  T.S., 

Sulphate.  Or  by  barium  nitrate  T.S., 

_..  f  Nor  yield,  with  hydrochloric  acid,  a  precipitate  which  is  insoluble  in  a 

^®'**  \       slight  excess  of  the  latter. 

fif  1  Gm.  of  the  salt  be  boiled  with  10  C.c.  of  a  mixture  of  equal  parts  of 
acetic  acid  and  water,  the  solution  cooled  and  filtered,  and  the  filtrate 
freed  from  bismuth  by  hydrogen  sulphide,  and  again  filtered,  the  last 
filtrate  should  leave  no  residue  on  evaporation. 
.  .  I  On  boiling  1  Gm.  of  the  salt  with  10  C.c.  of  potassium  or  sodium  hydrate 

Ammonia.  |       x.S.,  it  should  not  evolve  the  odor  of  ammonia. 

r  If  1  Gm.  of  the  salt  be  added  to  10  C.c.  of  a  mixture  of  equal  parts  of 
Nitrate.  <       concentrated  sulphuric  acid  and  water  tinged  slightly  blue  with  indigo 

(       T.S.,  on  heating  the  bluish  tint  should  not  be  discharged. 

ilf  1  Gm.  of  the  salt  be  ignited  in  a  porcelain  crucible,  and  the  residue, 
when  cold,  dissolved  in  5  C.c.  of  stannous  chloride  T.S.  (see  List  of 
Reagents,  Bettendorff  's  Test  for  Arsenic),  no  dark  coloration  or  pre- 
cipitate should  be  produced  within  fifteen  minutes. 

Uses. — This  bismuth  compound  is  astringent  and  tonic.  It  is  em- 
ployed for  the  same  purposes  as  the  subnitrate :  the  latter  is  much 
more  frequently  used.     The  dose  is  five  to  ten  grains  (0.3  to  0.6  Gm.). 

BISMUTHI    SUBNITRAS.   U.S.     Bismuth  Subnitrate. 

Preparation. — This  important  salt  may  be  made  by  the  former 
official  process,  as  follows  : 

Take  of  Bismuth,  in  pieces,  2  oz.  troy ;  Nitric  Acid  8  J  oz.  troy ; 
Carbonate  of  Sodium  10  oz.  troy ;  Water  of  Ammonia  5  fl.  oz. ;  Dis- 
tilled Water  a  sufficient  quantity.  Mix  4|  oz.  troy  of  the  Nitric  Acid 
with  4  fl.  oz.  of  Distilled  Water,  in  a  capacious  glass  vessel,  and,  having 
added  the  Bismuth,  set  the  whole  aside  for  twenty-four  hours.  Dilute 
the  resulting  solution  with  10  fl.  oz.  of  Distilled  Water,  stir  it  thor- 
oughly, and,  after  twenty-four  hours,  filter  through  paper.  Dissolve 
the  Carbonate  of  Sodium  in  20  fl.  oz.  of  Distilled  Water  with  the  aid 
of  heat,  and  filter  the  solution  through  paper.  To  this,  when  cold, 
slowly  add  the  solution  of  nitrate  of  bismuth,  with  constant  stirring. 
Transfer  the  whole  to  a  strainer,  and,  after  the  precipitate  has  been 
drained,  wash  it  with  Distilled  Water  until  the  washings  pass  tasteless, 
and  drain  again  as  completely  as  possible.  Then  place  the  moist  pre- 
cipitate in  a  capacious  vessel,  gradually  add  the  remainder  of  the  Nitric 
Acid,  and  afterwards  4  fl.  oz.  of  Distilled  Water,  and  set  the  solution 
aside.  At  the  end  of  twenty-four  hours,  filter  through  paper,  and  to 
the  filtered  liquid,  previously  diluted  with  4  pints  of  Distilled  Water, 
slowly  add  the  Water  of  Ammonia,  with  constant  stirring.  Transfer 
the  whole  to  a  strainer,  and,  after  the  precipitate  has  been  drained,  wash 
it  with  2  pints  of  Distilled  Water,  drain  it  again,  and  press  out  as  much 
of  the  liquid  as  possible.  Lastly,  dry  it  upon  bibulous  paper  with  a 
gentle  heat,  and  rub  it  into  powder. 

The  separation  of  the  arsenic  is  accomplished  by  first  preparing 
the  carbonate,  by  adding  the  acid  solution  of  bismuth  to  a  solution  of 
sodium  carbonate  in  excess,  whereby  most  of  the  arsenic  is  retained  io 


752 


ANTIMONY,  ARSENIC,  AND  BISMUTH. 


the  solution,  probably  as  sodium  arsenate,  while  the  insoluble  carbonate 
is  precipitated.  This  is  dissolved,  with  the  aid  of  heat,  in  nitric  acid, 
so  as  to  make  a  very  concentrated  solution  of  the  nitrate,  to  which,  when 
cold,  just  so  much  water  is  added  as  to  begin  to  produce  a  permanent 
turbidness.  The  object  of  this  is  to  allow  any  arsenic  that  may  be  still 
present  to  be  deposited,  which  happens  for  reasons  stated  in  explaining 
the  process  for  procuring  the  subcarbonate  (see  page  750).  The  de- 
posited matter  having  been  precipitated,  only  the  pure  nitrate  remains 
in  solution,  which  is  made  to  yield  the  subnitrate  by  large  dilution  with 
water,  and  still  more  completely  by  the  addition  of  ammonia. 

Bi^  +  8HNO3  =  (BiSNOg)^  +  4H2O  +  2N0 ; 

Bismuth.        Nitric  Acid.  Bismuth  Nitrate.  Water.      Nitrogen  Monoxide. 

then 


5(Bi3N03)  +  8H2O  =  4BiON03H20  +  BiSNOj  +  8HNO3. 

Bismuth  Water.  Bismuth  Subnitrate.  Bismuth  Nitric 

Nitrate.  Nitrate.  Acid. 


Bismuthi  Subnitras.   U.  S. 


A  heavy  white  powder,  of  some- 
what varying  chemical  com- 
position, permanent  in  the 
air. 


Odoe,  Taste,  and 
Reaction. 


Odorless ;  almost 
tasteless ;  slight- 
ly acid  reaction. 


Solubility. 


Almost 
insoluble. 


Alcohol. 


Insoluble. 


Other  Solvents. 


Soluble  in  nitric 
or  hydrochloric 
acid. 


Test  foe  Identity. 


Tests  foe  Impueities. 


When  heated  to  120° 
C.  (248°  F.),  the  salt 
gives  off  water  (be- 
tween 3  and  5  per 
cent,  of  its  weight), 
and  when  subse- 
quently heated  to 
redness  it  evolves 
nitrous  vapors,  leav- 
ing from  79  to  82 
per  cent,  of  its 
weight  of  a  yellow 
residue  which  is 
soluble  in  nitric  or 
i  n  hydrochloric 
acid,  and  blackened 
by  hydrogen  sul- 
phide. 


Carbonate. 
Water. 


Insoluble  For- 
eign Salts. 

Alkalies  and 
Alkaline 
Earths. 

Ammonia. 


Arsenic. 


On  dissolving  3  Gm.  of  the  salt  in  3  C.c.  of  warm 
nitric  acid,  no  effervescence  should  occur. 

If  the  above  solution  be  poured  into  100  C.c.  of 
water,  a  white  precipitate  is  produced. 

If  the  filtrate,  separated  from  the  above  precipitate, 
be  evaporated  on  a  water-bath  to  30  C.c,  the 
liquid  again  filtered,  and  the  new  filtrate  divided 
into  portions  of  5  C.c.  each,  these  should  respond 
to  the  tests  for  purity  described  under  Bismuthi 
Suhcurhonaa. 

No  residue  should  be  left  by  treating  1  part  of  the 
salt  with  5  parts  of  nitric  acid  (sp.  gr.  1.200). 

When  further  tested  as  described  under  Bismuthi 
Sabcarbonas,  the  salt  should  be  free  from  alkalies 
and  alkaline  earths. 

And  should  give  no  reaction  for  ammonia. 

If  1  Gm.  of  the  salt  be  heated,  in  a  porcelain  cruci- 
ble, until  nitrous  vapors  cease  to  be  evolved,  and  the 
residue,  when  cold,  dissolved  in  5  C.c.  of  stannous 
chloride  T.S.  (see  List  of  Reagents,  Bettendorff's 
Test  for  Arsenic),  no  dark  coloration  or  precipitate 
should  be  produced  within  fifteen  minutes. 


Uses. — Bismuth  subnitrate  is  largely  used  in  intestinal  disorders : 
it  is  astringent,  tonic,  and  sedative.  The  dose  is  from  three  to  ten 
grains  (0.19  to  0.6  Gm.). 
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QUESTIONS  ON  CHAPTER  XLVII. 

ANTIMONY,  ARSENIC,  AND  BISMUTH. 

Antimony — Give  Latin  name,  symbol,  and  atomic  weight. 

"What  is  its  melting-point?     How  is  it  found ? 

What  combinations  does  it  form  with  oxygen? 

From  which  of  these  oxides  are  antimonitos  formed? 

From  which  of  these  oxides  are  antimoniates  formed? 

What  are  the  tests  for  salts  of  antimony? 

Antimony  and  potassium  tartrate — Give  Latin  name,  formula  in  symbols,  and 
molecular  weight. 

Describe  the  process  (formerly  official)  by  which  this  may  be  made. 

Give  rationale  of  the  process.     Describe  odor,  taste,  chemical  reaction,  and  solu- 
bility.    What  are  the  tests  for  identity  ? 

How  may  the  following  impurities  be  detected? — viz.  :  Sulphate;  iron  and  other 
metals  ;  calcium  ;  chloride  ;  more  than  traces  of  arsenic. 

In  case  of  poisoning  by  an  overdose,  what  is  the  proper  antidote  ? 

Antimony  oxide — Give  formula  in  symbols  and  molecular  weight. 

Give  rationale  of  the  process.     Describe  odor,  taste,  chemical  reaction,  and  solu- 
bility.    What  are  the  tests  for  identity  ? 

How  may  the  following  impurities  be  detected  ? — viz. :  Chloride ;  sulphate  ;  iron 
and  other  metals. 

In  what  official  preparations  is  it  used  ? 

Antimony  sulphide — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 

What  was  its  name  in  the  U.  S.  Pharm.  1870? 

How  is  it  prepared  ?     What  is  crude  antimony  ?     For  what  is  it  used  ? 

Purified  antimony  sulphide — Give  Latin  name,  formula  in  symbols,  and  molecular 
weight. 

How  is  it  prepared  ?     What  is  the  object  of  this  process  ? 

Give  rationale  of  the  process.     Describe  odor,  taste,  chemical  reaction,  and  solu- 
bilit}'.     What  are  the  tests  for  identity  ? 

How  may  the  following  impurities  be  detected? — viz. :  Other  metallic  sulphides; 
more  than  traces  of  arsenic. 

For  what  is  it  used  ? 

Sulphurated  antimony — What  is  its  composition  ? 

How  is  it  prepared  ?     Give  rationale  of  the  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  impurity  of  sulphate  be  detected? 

What  is  the  dose  ? 

Compound  pills  of  antimony — Give  the  Latin  name. 

What  is  the  composition  of  this  pill  ?     For  what  is  it  used  ? 

Antimonial  powder — Give  the  Latin  name. 

What  is  its  composition  ?     What  is  the  dose? 

Wine  of  antimony — Give  the  Latin  name. 

How  is  it  made  ?     What  is  the  dose  ? 

Arsenic — Give  the  Latin  name,  symbol,  and  atomic  weight. 

Where  is  it  found,  and  how  is  it  obtained  ? 

What  combinations  does  it  form  with  oxygen  ? 

What  combinations  does  it  form  with  sulphur? 

What  are  the  tests  for  arsenic  and  its  salts  ? 

Arsenous  acid — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 

How  is  it  made? 

Chemically,  is  it  regarded  as  an  acid?     What  is  true  arsenous  acid? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

What  is  the  dose  ? 

What  are  the  official  antidotes  to  arsenical  poisoning? 

Solution  of  arsenous  acid — Give  Latin  name. 

What  was  the  name  of  this  solution  in  the  U.  S.  Pharm.  1870? 

Why  was  the  name  changed  ?     How  is  it  made  ? 

How  can  its  quality  be  tested?     What  is  the  dose? 

Solution  of  ])otassium  arsenite — What  is  the  Latin  name? 

How  is  it  made?     Give  rationale  of  the  process. 
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Wherein  does  it  differ  from  the  British  "  liquor  arsenicalis"  ? 

How  may  its  quality  be  tested  ?     What  is  the  dose  ? 

Sodium  arsenate — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 

Arsenic  iodide — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 

What  objection  is  there  to  this  process ?     How  otherwise  may  it  be  made? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

What  is  the  dose  ? 

Solution  of  arsenic  and  mercuric  iodide — Give  the  Latin  name.     How  is  it  made  ? 

How  may  the  color  of  the  solution,  which  has  become  dark  upon  standing,  be 
restored  ?     What  is  the  dose  ? 

Bismuth — Give  the  symbol  and  atomic  weight. 

Give  description  and  specific  gravity.     Describe  odor,  taste,  and  chemical  reaction. 

How  is  it  found  ?     What  are  tests  for  salts  of  bismuth  ? 

Bismuth  citrate — What  is  its  formula  in  symbols  ?     Give  its  molecular  weight. 

How  is  it  made?     Give  rationale  of  the  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  impurity  of  nitrate  be  detected  ?     For  what  is  it  used  ? 

Bismuth  and  ammonium  citrate — How  is  it  made  ? 

Why  is  the  solution  of  this  salt  sometimes  not  perfectly  transparent,  and  how  may 
it  be  made  so  ? 

What  is  liquor  bismuthi,  and  how  is  it  made  ? 

Bismuth  and  ammonium  citrate — Describe  odor,  taste,  chemical  reaction,  and  solu- 
bility.    Give  tests  for  identity. 

How  may  impurity  of  nitrate  be  detected  ?     What  is  the  dose  ? 

Bismuth  subcarbonate — Give  formula  in  symbols  and  molecular  weight. 

Why  is  such  an  elaborate  process  adopted  for  obtaining  this  salt? 

Give  rationale  of  the  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Insoluble  foreign  sub- 
stances; lead;  copper;  chloride;  sulphate;  silver;  alkalies  and  alkaline  earths; 
traces  of  ammonium ;  traces  of  antimony,  arsenic,  and  tin ;  more  than  traces  of 
arsenic.     What  is  the  dose  ? 

Bismuth  subnitrate — How  is  the  separation  of  arsenic  accomplished  ?  Give  rationale 
of  the  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz. :  Carbonate ;  insoluble 
foreign  salts.     What  is  the  dose  ? 


CHAPTEE  XLYIIL 

GOLD  AND  PLATINUM. 

Au;  19G.7.     Pt;  194.3. 

Salts  of  these  precious  metals  are  official, — the  gold  salt  as  a  sub- 
stance in  the  materia  medica,  the  platinum  salt  as  a  test-liquid  :  both 
are  chlorides.  Gold  and  platinum  are  both  found  native  in  the  free 
state.     Latin  names  for  these  metals  are  Aurum  and  Platinum. 


Tests  for  Gold  Salts. 

1.  If  hydrogen  sulphide  be  added  to  the  solution  of  a  gold  salt,  a 
dark  brown,  almost  black,  precipitate  (auric  sulphide)  will  be  pro- 
duced, soluble  in  ammonium  sulphide. 

2.  If  ferrous  sulphate  be  added  to  a  solution  of  a  gold  salt,  metallic 
gold  in  the  form  of  a  fine  precipitate  will  be  produced :  this  may  be 
fused  into  a  button  of  gold  by  the  use  of  the  blow-pipe. 

3.  Stannous  chloride  if  added  to  dilute  solutions  of  gold  salts  pro- 
duces a  purple  precipitate  (purple  of  Cassius). 

Tests  for  Platinum  Salts. 

1.  If  hydrogen  sulphide  or  ammonium  sulphide  be  added  to  a  solu- 
tion of  platinic  chloride,  a  brown  precipitate  of  platinic  sulphide  will 
be  produced,  soluble  in  excess  of  ammonium  sulphide. 

2.  If  a  solution  of  potassium  chloride  be  added  to  a  solution  of  pla- 
tinic chloride  acidulated  with  hydrochloric  acid,  a  yellow  precipitate 
(double  chloride)  will  be  formed. 

Official  Salts  of  Gold  and  Platinum. 

Official  Name.  Preparation. 

Auri  ct  Sodii  Chloridum  .    .  Equal  parts  of  dry  auric  chloride  and  sodium  chloride. 
Platini  Chloridum     .    .    .    .  Test-solution  of  platinic  chloride,  1  part  of  platinic  chlo- 
ride in  20  parts  of  distilled  water. 

Unofficial  Preparations  of  Gold. 

Auri  Bromidum,  AuBrs.  By  dissolving  gold  in  a  mixture  of  nitric  and  hydrobromic  acids, 

(}oId  Bromide.  concentrating,  then  crystallizing. 

Auri  Chloridum,  AuCls.  By  dissolving  gold  in  nitrohydrochloric  acid,  concentrating  care- 
Gold  Chloride.  fully,  then  cystallizing. 

Auri  lodidum,  Aula.  By  gradually  adding  a  neutral  solution  of  auric  chloride  to  a  solution 

Gold  Iodide.  of  potassium  iodide,  then  collecting  and  drying  the  precipitate. 
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AURI    ET   SODII    CHLORIDUM.   U.S.     Gold  and  Sodium  Chloride. 

A  mixture  of  equal  parts,  by  weight,  of  dry  Gold  Chloride  [AuClj  =  302.81]  and 
Sodium  Chloride  [NaCl=r 58.37]. 

Preparation. — It  may  be  made  by  dissolving  gold  in  nitrohydro- 
cbloric  acid,  evaporating  the  solution  to  dryness,  weighing,  and  dis- 
solving the  dry  mass  in  eight  times  its  weight  of  distilled  water.  To 
this  solution  a  weight  of  pure  decrepitated  common  salt  equalling  that 
of  the  dry  gold  chloride  is  added,  previously  dissolved  in  four  parts  of 
water.  The  mixed  solution  is  then  evaporated  to  dryness,  being  con- 
stantly stirred  with  a  glass  rod. 


Odor,  Taste,  and 
Keaction. 

Solubility. 

Auri  et  Sodii  Chloridam.  U.S.] 

Water. 

Alcohol. 

An  orange-yellow  powder,  slightly  deliquescent  in 
damp  air.     When  exposed  to  a  red  heat,  it  is  de- 
composed and  metallic  gold  is  separated.    A  frag- 
ment of  the  compound  imparts  a  persistent  yellow 
color  to  a  non-luminous  flame.     Its  aqueous  solu- 
tion yields  with  silver  nitrate  a  white  precipitate 
insoluble  in  nitric  acid. 

Odorless;  saline, 
metallic  taste ; 
slightly     acid 
reaction. 

Very  solu- 
ble. 

Cold, 
At       least 
one  -  half 
should  be 
soluble. 

Quantitative  Test. 


Tests  fob  Impurities. 


If  0.5  Gm.  of  Gold  and  Sodium  Chloride  be 
dissolved  in  60  C.c.  of  water,  in  a  porce- 
lain capsule,  the  solution  acidulated  with 
5  C.c.  of  dilute  sulphuric  acid,  and,  after 
the  addition  of  1  Gm.  of  pure  oxalic  acid, 
heated  for  about  2  hours,  on  a  water-bath, 
a  precipitate  of  metallic  gold  will  be  ob- 
tained, which,  when  washed,  dried,  and 
ignited,  should  weigh  not  less  than  0.15 
Gm.  (corresponding  to  at  least  30  per  cent, 
of  metallic  gold). 


Free  Acid. 


Metallic  Im- 
purities. 


On  bringing  a  glass  rod  dipped 
into  ammonia  water  close  to 
a  portion  of  the  compound, 
no  white  fumes  should  make 
their  appearance. 

The  filtrate  from  the  precipi- 
tated gold  should  not  be  af- 
fected by  hydrogen  sulphide 
T.S.,  nor,  after  being  super- 
saturated with  ammonia  water, 
by  ammonium  sulphide  T.S. 


Uses. — This  salt  is  used  internally  as  an  alterative.     The  dose  is 
from  one-twelfth  to  one-fourth  of  a  grain  (0.006  to  0.016  Gm.). 


QUESTIONS  ON  CHAPTER  XLVIII. 

GOLD  AND  PLATINUM. 

Gold — What  is  the  Latin  name  ?     Give  the  symbol  and  atomic  weight. 

In  what  form  is  it  official  ?     How  is  it  found  ? 

"VVhat  are  the  tests  for  gold  salts  ? 

Platinum — Give  the  symbol  and  atomic  weight. 

What  salt  of  it  is  official,  and  for  what  is  it  "used  ?     How  is  it  found  ? 

What  are  the  tests  for  platinum  salts  ? 

Gold  and  sodium  chloride — What  is  the  composition  of  this  salt? 

Give  the  formulas  and  equivalents  of  each  of  the  ingredients. 

How  is  it  made? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  its  quality  be  tested  ?     How  may  free  acid  be  detected  ? 

What  is  the  dose? 
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Official  Chemical  Substances,  with  their  Preparations. 


OFriciAL  Name. 


Chemical  Com- 
position. 


Uses  and  Dose. 


Official  Preparations  in  heavy  type; 
those  in  .which  the  Substance  is  used, 
in  Roman  type. 


Acetanilidum. 
Acidum  Acetieum. 


Acidum  Acetieum  Dilu- 
tum. 


Acidum    Acetieum   Gla- 

cialo. 
Acidum  Arsenosum. 


Acidum  Benzoicum, 

Acidum  Boricum. 

Acidum  Carbolicum. 
Acidum  Carbolicum  Cru- 

dum. 
Acidum  Chromicum. 
Acidum  Citricum. 


CeHsNH.- 
C2H3O. 

HC2H3O2. 


HC2H3O2. 
AS2O3. 

HC7H5O2. 

H3BO3. 

CeHfeOH. 


CrOs. 

HsCbHsOt  + 
H2O. 


Acidum  Gallicum. 


Acidum  Hydrobromicum 

Dilutum. 
Acidum  Hydrochloricum. 


Antipyretic ; 

gr.  v-xv  (0.3- 

0.9  Gm.). 
Rubefacient. 


Refrigerant ; 
m.x{0.6C.c.). 


Solvent. 

Alterative  ; 

gr.   ^  (0.003 

Gm.). 
Stimulant;  gr.  x 

(0.6  Gm.). 
Antiseptic ;    gr. 

V  (0.3  Gm.). 
Irritant. 
Disinfectant. 

Escharotic. 
Refrigerant;  gr. 

v-xxx     (0.3- 

1.9  Gm.). 


HC7H606+ 

Astringent;  gr. 

H20. 

v-xv  (0.3-0.9 

Gm.). 

HBr. 

Hypnotic;  f^ij 

(7.4  C.c). 

HCl. 

Tonic,  refriger- 

ant ;    m.    v-x 

(0.3-0.6  C.c). 

Acidum  Hydrochloricum 
Dilutum. 


Tonic,  refriger- 
ant; m.  XV- 
XXX  (0.9-1.8 
C.c). 


Dilated  Acetic  Acid,  Extract  of 
Colchicum  Root,  Extract  of  Nux 
Vomica,  Fluid  Extract  of  Nux 
Vomica,  Fluid  Extract  of  San- 
guinaria,  Syrup  of  Ipecac,  Tinc- 
ture of  Sanguinaria. 

Ammoniac  Plaster  with  Mercury, 
Solution  of  Ammonium  Acetate, 
Solution  of  Iron  and  Ammonium 
Acetate,  Syrup  of  Garlic,  Vinegar 
of  Opium,  Vinegar  of  Squill. 

Solution  of  Ferric  Acetate. 

Solution  (with  diluted  HCl),  Solu- 
tion of  Potassium  Arsenite. 

Camphorated  Tincture  of  Opium. 

Glycerite  of  Boroglycerin. 

Glycerite,  Ointment. 


Syrup,  Bismuth  Citrate,  Citrated 
Caffeine,  EfiFervescent  Citrated 
Caffeine,  Effervescent  Lithium 
Citrate,  Effervescent  Magnesium 
Citrate,  Effervescent  Potassium 
Citrate,  Iron  and  Quinine  Citrate, 
Iron  and  Strychnine  Citrate, 
Soluble  Iron  and  Quinine  Citrate, 
Solution  of  Ferric  Citrate,  Solu- 
tion of  Magnesium  Citrate,  Solu- 
tion of  Potassium  Citrate. 


Diluted  Hydrochloric  Acid,  Ni- 
trohydroohloric  Acid,  Diluted 
Kitrohydrochlorio  Acid,  Chlo- 
rine Water,  Ferric  Chloride, 
Moulded  Silver  Nitrate,  Precipi- 
tated Sulphur,  Purified  Animal 
Charcoal,  Resin  of  Podophyllum, 
Solution  of  Ferric  Chloride,  Solu- 
tion of  Zinc  Chloride. 

Solution  of  Arsenous  Acid. 
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Official    Preparations  in  heavy   type ; 

Official  Name. 

position. 

Uses  and  Dose. 

tliose  in  which  the  Substance  is  used, 
in  Koman  type. 

Acidum  Hydrocyanicum 

HON. 

Sedative,     ano- 

Dilutum. 

dyne  ;     m.    ij 
(O.I  Co.). 

Acidum  Hypophosphoro- 

HPH2O2. 

Tonic,  refriger- 

Syrupus Hypophosphitum. 

sum  Dilutum. 

ant;  m. x-xxx 
(0.6-1.8  C.c). 

Acidum  Lacticum. 

HC3H5O3. 

Solvent. 

Syrup  of  Calcium  Lactophosphate. 

Acidum  Nitricum. 

HNO3. 

Tonic,    antisep- 

Diluted  Nitric   Acid,   Nitrohy- 

tic;  m.  V  (0.3 

drochloric   Acid,   Diluted  Ni- 

C.C.). 

trohydrocMoric  Acid,  Ferric 
Chloride,  Ointment  of  Mercuric 
Nitrate,  Pyroxylin,  Solution  of 
Ferric  Chloride,  Solution  of  Fer- 
ric Nitrate,  Solution  of  Ferric 
Subsulphate,  Solution  of  Ferric 
Sulphate,  Solution  of  Mercuric 
Nitrate,  Solution  of  Zinc  Chloride, 
Yellow  Mercuric  Iodide,  Yellow- 
Mercuric  Subsulphate. 

Acidum  Nitricum  Dilu- 

Tonic,  antisep- 

tum. 

tic  ;      m.     XX 
(1.2  C.c). 

Acidum         Nitrohydro- 

Cholagogue;  m. 

chloricum. 

iij  (0.19  C.c). 

Acidum         Nitrohydro- 

Cholagogue;  m. 

chloricum  Dilutum. 

X  (0.6  C.c). 

Acidum  Oleicum. 

HC18H33O2. 

Vehicle,    exter- 

Oleate of  Mercury,  Oleate  of  Vera- 

nally. 

trine,  Oleate  of  Zinc. 

Acidum  Phosphoricum. 

H3PO4. 

Tonic,  refriger- 

Diluted Phosphoric  Acid,  Solu- 

ant; m.  v(0.3 

tion  of  Hydrogen  Dioxide,  Syrup 

C.c). 

of  Calcium  Lactophosphate, 
Syrup  of  Iron,  Quinine,  and 
Strychnine  Phosphates. 

Acidum      Phosphoricum 

Tonic,  refriger- 

Dilutum. 

ant  ;     111.     XX 

(1.2  C.c). 

Acidum  Salicylicum. 

HC7H5O3. 

Antirheumatic; 
gr.      X       (0.6 
Gm.). 

Acidum  Stearicum. 

HC18H35O2. 

In  making  gly- 
cerin   suppos- 
itories. 

Suppositories  of  Glycerin. 

Acidum  Sulphuricum. 

H2SO4. 

Tonic,  refriger- 

Aromatic   Sulphuric   Acid,   Di- 

ant; m.  i(0.06 

luted  Sulphuric  Acid,  Ammo- 

C.c). 

niated  Glycyrrhizin,  Diluted  Hy- 
drocyanic Acid,  Ethereal  Oil, 
Pyroxylin,  Solution  of  Ferric 
Subsulphate,  Solution  of  Ferric 
Sulphate,  Spirit  of  Nitrous  Ether, 
Sulphurous  Acid,  Yellow  Mer- 
curic Subsulphate. 

Acidum        Sulphuricum 

Tonic,     astrin- 

Infusion of  Cinchona. 

Aroinaticum. 

gent  ;     m.     X 
(0.6  C.c). 

Acidum        Sulphuricum 

Tonic,  refriger- 

Granulated Ferrous  Sulphate,  So- 

Dilutum. 

ant  ;  m.  X  (0.6 

lution  of  Hydrogen  Dioxide,  Sul- 

C.c). 

phurated  Antimony. 

Acidum  Sulphurosum. 

SO2. 

Antiferment ; 
m.     iij     (0.18 
C.c). 

Acidum  Tannicum. 

HC14H9O9. 

Astringent;  gr. 

Glycerite,    Ointment,    Troches, 

iij  (0.19  Gm.). 

Styptic  Collodion. 

Acidum  Tartaricum. 

H2C4H4O6. 

Refrigerant;  gr. 

Compound     Effervescing    Powder, 

X  (0.6  Gm.). 

Effervescent  Citrated  Caffeine, 
Iron    and    Ammonium   Tartrate, 

Syrup  of  Hydriodic  Acid. 
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OrnciAL  Name. 


Chemical  Com- 
poeitiou. 


Uses  and  Dose. 


Official  Preparations  in  heavy  type; 
those  in  which  the  Substance  is  used, 
in  Roman  type. 


.^ther. 


(C,Il5)20. 


iEther  Aceticus. 


Alcohol. 


Alcohol  Absolutum. 
Alcohol  Deodoratum. 


Alcohol  Dilutum. 
Alumen. 


Alumen  Exsiccatum. 

Alumini  Hydras. 
Alumini  Sulphas. 
Ammonii  Benzoas. 
Ammonii  Bromidum. 
Ammonii  Carbonas. 

Ammonii  Chloridum. 

Ammonii  lodidum. 

Ammonii  Nitras. 

Ammonii  Valerianas. 

Amyl  Nitris. 

Antimonii     et     Potassii 
Tartras. 


Antimonii  0.\idum. 


Antimonii  Sulphidum. 

Antimonii       Sulphidum 

Purificatum. 
Antimonium      Sulphura- 

tum. 

Apomorphinae       Hydro- 
chloras. 


C2H5C2H3O2. 


C2H5,(OII). 

C2H5,(OH). 
C2H6,(OH). 


Al2K2(S04)4 
+  24H2O. 


Al2K2(S04)4. 

A]2(0H)6. 

Al2(S04)3. 

ISHjO. 
NH4C7H5O2. 

NH4Br. 

NH4HCO3. 
NH4NH2CO2. 

NH4CI. 

NH4I. 

NH4NO3. 

NH4C5H9O2. 

C5HnN02. 

2K(SbO)C4H4 
Oe  +  H2O. 


Sb203. 

Sb2S3. 
Sb2S3. 

Sb2Ss. 


ChHitNO,- 
HCl. 


Anaesthetic;  m. 
xxx(1.8C.c.). 


Stimulant,  anti- 


XV  (0.9  Co.). 
Used   as   a  sol- 
vent. 


Astringent, 

emetic ;  gr.  v- 

XXX     (0.3-1.9 

Gm.). 
Astringent, 

escharotic;  gr. 

iij  (0.2  Gm.). 
Astringent;  gr. 

V  (0.3  Gm.). 
Astringent;  gr. 

V  (0.3  Gm.). 
Stimulant;    gr. 

V  (0.3  Gm.). 
Nervine ;  gr.  x 

(0.6  Gm.). 

Stimulant,  irri- 
tant ;  gr.  V 
(0.3  Gm.). 

Expectorant ; 
gr.  x(0.6Gm.) 

Resolvent ;  gr. 
iij  (0.2  Gm.). 

In  making  Ni- 
trous Oxide. 

Nervine;  gr.  v. 
(0.3  Gm.). 

Anaesthetic;  m. 
iij  (0.2  C.c). 

Expectorant; 

(0.006-0.016 
Gm.). 

Emetic ;  gr.  i 
(0.06  Gm.). 

Alterative,  sed- 
ative ;  gr.  iij 
(0.2  Gm.). 

Alterative;  gr. 
iij  (0.2  Gm.). 

Alterative;  gr. 
iij  (0.2  Gm.). 

Alterative,  dia- 
phoretic ;  gr. 
i  (0.06  Gm.). 

Emetic ;  gr.  J 
(0.016  Gm.). 


Spirit,  Compound  Spirit,  Collo- 
dion, Deodorized  Opium,  Tinc- 
ture of  Deodorized  Opium,  Ethe- 
real Oil,  Extract  of  Nux  Vomica, 
Oleoresins,  Phosphorated  Oil, 
Pills  of  Ferrous  Iodide,  Pills  of 
Phosphorus,  Pyroxylin,  Styptic 
Collodion. 


Diluted  Alcohol,  Fluid  Extracts, 
Spirits,  Tinctures,  etc. 

Spirit  of  Phosphorus. 

Aromatic  Elixir,  Compound  Spirit 
of  Orange,  Spirit  of  Anise,  Spirit 
of  Lavender,  Spirit  of  Lemon, 
Spirit  of  Nitrous  Ether,  Spirit  of 
Orange. 

Fluid  Extracts,  Tinctures,  etc. 

Dried  Alum,  Aluminum  Hydrate. 


Aromatic  Spirit  of  Ammonia,  So- 
lution of  Ammonium  Acetate. 

Troches. 


Compound  Syrup  of  Squill,  Wine 
of  Antimony. 


Antimonial  Powder. 


Purified     Antimony     Sulphide 

(with  Ammonia  Water). 
Sulphurated  Antimony. 

Compound  Pills  of  Antimony. 


760 


OFFICIAL    CHEMICAL   SUBSTANCES. 


Obfmiciil  CoDi- 
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positiou. 

Uses  and  Dose. 

those  in  which  the  Substance  is  used, 
iu  Bumao  type. 

Aqua. 

H2O. 

Aqua  Ammonise. 

NH3. 

Stimulant,  ant- 

Liniment, Ammoniated  Glycyrrhi- 

acid  ;      m.     V 

zin,  Ammoniated  Mercury,  Aro- 

(0.3 Co.). 

matic  Spirit  of  Ammonia,  Bis- 
muth and  Ammonium  Citrate, 
Iron  and  Ammonium  Citrate, 
Ferric  Hydrate,  Fluid  Extract 
of  Glycyrrhiza,  Fluid  Extract  of 
Senega,  Purified  Antimony  Sul- 
phide, Pure  Extract  of  Glycyr- 
rhiza, Solution  of  Ferric  Acetate, 
Solution  of  Ferric  Citrate,  Solu- 
tion of  Ferric  Nitrate,  Iron  and 
Ammonium  Tartrate,  Iron  and 
Potassium  Tartrate,  Soluble  Iron 
and  Quinine  Citrate,  Syrup  of 
Senega,  Washed  Sulphur. 

Aqua  Ammoniae  Fortior. 

NHs. 

Spirit. 

Aqua  Chlori. 

Stimulant,  anti- 
septic ;        f^i 
(3.7  C.c). 

Aqua  Destillata. 

H2O. 

Aqua     Hydrogenii     Di- 

H2O2. 

oxidi. 

Argenti  Cyanidum. 

AgCN. 

Externally. 

Diluted  Hydrocyanic  Acid. 

Argenti  lodidum. 

Agl. 

Nervine,     anti- 
syphilitic  ;  gr. 
i  (0.06  Gm.). 

Argenti  Nitras. 

AgNOs. 

Stimulant,     as- 

Diluted   Silver    Nitrate    (with 

tringent  ;  gr.  \ 

KNOs),    Moulded    Silver    Ni- 

(0.016 Gm.). 

trate  (with  HCl). 

Argenti  Nitras  Dilutus. 

Caustic. 

Argenti  Nitras  Fusus. 

Caustic. 

Argenti  Oxidum. 

AgsO. 

Tonic;   gr.  J-ij 
(0.03-0.13 
Gm.). 

Arseni  lodidum. 

Asls. 

Alterative;    gr. 

Solution  of  Arsenic  and  Mercuric 

1(0.008  Gm.). 

Iodide. 

Atropina. 

C1JH23NO3. 

Sedative ; 

(0.0006- 
0.0004  Gm.). 

AtropinsB  Sulphas, 

(Ci,H23N03)2- 

Mydriatic ; 

H2S04. 

gr.  5^  (0.0006 
Gm.). 
Alterative ; 

Auri  et  Sodii  Chloridum. 

AuCl3     and 

NaCl. 

gr.  ^  (0.004 
Gm.). 

Barii  Dioxidum. 

Ba02. 

Solution  of  Hydrogen  Dioxide. 

Benzinum. 

C5Hi2,C6Hu. 

Solvent. 

Mustard  Paper,  Tincture  of  Lac- 
tucarium. 

Bismuthi  Citras. 

BiCeHjO?. 

Nervine;  gr.  iij 
(0.19  Gm.). 

Bismuth  and  Ammonium  Citrate. 

Bismuthi    et     Ammonii 

Nervine;  gr.  ij 

Citras. 

(0.13  Gm.). 

Bismuthi  Subcarbonas. 

Astringent,  an- 
tispasmodic ; 
gr.    viij    (0.5 
Gm.). 

Bismuthi  Subnitras. 

Astringent,  an- 
tispasmodic ; 
gr.     viij    (0.5 
Gm.). 

Bismuth  Citrate. 

Bromum. 

Br. 

Alterative,  stim- 
ulant ;     gr.    i 
(0.03  Gm.). 
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Chemical  Coin- 
positiuu. 


Uses  and  Duso. 


UtBcial  Preparatiuns  in  heavy  type; 
(hoHu  ill  which  the  Substuoce  is  Ubed, 
ill  UuDiaii  type. 


Caffeina. 


Caffoina  Citrata. 


Caffeina    Citrata     Effer- 

vesceus. 
Calcii  Bromidum. 


Calcii  Carbonas  Praecipi- 
tatus. 

Calcii  Chloridum. 

Calcii  Hypophosphis. 

Calcii  Phosphas  Praecipi- 
tatus. 

Calcii  Sulphas  Exsicca- 

tus. 
Calx. 


Calx  Chlorata. 
Calx  Sulphurata. 

Camphora  Monobromata. 


Carbonei  Disulphiduin. 
Cerii  Oxalas. 


Chloral. 
Chlorolbrmum. 

Cinchonidinse  Sulphas. 

Cinchonina. 
Cinchoninse  Sulphas. 
Cocainse  Hydrochloras. 

Codeina. 

Creosotum. 
Creta  Proeparata. 

Cupri  Sulphas. 


C8H10N4O2  + 
H2O. 


CaBr2. 

CaCOs. 

CaClj. 
Ca(PHj02)2. 

Ca3(P04)2. 

CaSO*. 
CaO. 


CaS         and 

CaS04. 
CioHiaBrO. 


CS2. 
Ce2(C204;3  + 

9H20. 

C2HC130  + 

H20. 
CHC13. 


(Cl9H22N20)2 

H2S04  i- 
3II20. 

Cl9Hij2N20. 


(Cl9H22N20)2 
H2SO4  + 
2H2O. 

C17H21NO4- 

HCl. 


Cl8n2lN03+ 

H20. 


CaCOs. 


CUSO4  + 
5H2O. 


Stimulant;  gr. 
iij-x  (0.19- 
0.6  Gm.). 

Stimulant;  gr. 
iij-x  (0.19-0.6 
Gm.). 

Stimulant;  gr. 
Ix  (3.9  Gm.). 

Stimulant,  ner- 
vine; gr.  XXX 
(1.9  Gm.). 

Antacid,  astrin- 
gent; gr.  x-xl 
(0.6-2.5  Gm.). 

Alterative;  gr. 
X  (0.6  Gm.). 

Alterative;  gr. 
X  (0.6  Gm.). 

In  making  med- 
icated waters. 

For        surgical 

purposes. 
Escharotic. 


Disinfectant. 
Depilatory. 

Nervous  seda- 
tive; gr.  V 
(0.3  Gm.). 

Solvent. 

Sedative,  tonic, 
gr.  ij  (0.13 
Gm.). 

Sedative;  gr.  x 
(0.6  Gm.) 

Anaesthetic ; 
{3i(3.7C.c.). 

Tonic,  febri- 
fuge ;  gr.  i- 
XXX  (0.06-1.9 
Gm.). 

Tonic ;  gr.  i- 
XXX  (0.06-1.9 
Gm.). 

Tonic ;  gr.  i- 
XXX  (0.06-1.9 
Gm.). 

Local  anaesthet- 
ic ;     gr.     :^i 
(0.016-0.06 
Gm.). 

Narcotic ;  gr.  J 
-i  (0.016-0.6 
Gm.). 

Antiferment ; 
m.  i(0.06C.c.). 

Antacid ;  gr.  x- 
Ix  (0.6-3.9 
Gm.). 

Tonic ;  escha- 
rotic ;  gr.  ^ 
(0.016  Gm.). 


Citrated   Caffeine,    Effervescent 
Citrated  Caffeine. 


Compound  Powder  of  Morphine, 
Syrup  of  Calcium  Lactophos- 
phate. 

Solution  of  Chlorinated  Soda. 

Syrup  of  Hypophosphites. 

Antimonial  Powder,  used  as  a  clar- 
ifying agent  and  absorbent  in 
medicated  waters,  syrups,  etc. 

Sulphurated  Lime. 

Solution,  Syrup,  Potassa  with 
Lime,  Precipitated  Sulphur,  Solu- 
tion of  Potassa,  Solution  of  Soda. 

Solution  of  Chlorinated  Soda. 


Mustard  Paper. 


Emulsion,  Liniment,  Spirit, 
Water,  Cantharidal  Collodion, 
Pills  of  Phosphorus. 


Water. 

Compound  Powder,  Troches,  Mer- 
cury with  Chalk. 
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Uses  and  Dose. 

those  in  which  the  SubAtance  is  used, 

positiou. 

in  Roman  type. 

Elaterinum. 

C20H28O5. 

Hydragogue  ca- 
thartic ;  gr.  ^ 
(0.004  Gm.). 

Trituration. 

Eucalyptol. 

CioHiaO. 

Antiseptic, 
stimulant;  m. 
v-x     (0.3-0.6 
C.c). 

Ferri  Carbonas    Saccha- 

Tonic ;  gr.  v-xx 

ratus. 

(0.3-1.3  Gm.) 

Ferri  Chloridum. 

FejCle  + 
12HaC. 

Haemostatic. 

Ferri  Citras. 

Mild  tonic; 

Iron  and  Quinine  Citrate,  Soluble 

gr.  v-xx  (0.3 

Ferric  Phosphate,  Soluble  Ferric 

-1.3  Gm.). 

Pyrophosphate,  Soluble  Iron  and 
Quinine  Citrate. 

Ferri  et  Ammonii  Citras. 

Tonic ;      gr.     v 

Iron  and  Strychnine  Citrate,  Wine 

(0.3  Gm.). 

of  Ferric  Citrate. 

Ferri  et   Ammonii    Sul- 

Fe2(NH4)j- 

Styptic ;    gr.    v 

phas. 

(S04)4  + 
24H2O. 

(0.3  Gm.). 

Ferri   et   Ammonii  Tar- 

Tonic ;     gr.     x 

tras. 

(0.6  Gm.). 

Ferri  et  Potassii  Tartras. 

Tonic ;      gr.     x 
(0.6  Gm.). 

Ferri  et  Quininae  Citras. 

Tonic ;      gr.     v 
(0.3  Gm.). 

Ferri  et  Quininae  Citras 

Tonic ;      gr.     v 

Bitter  Wine  of  Iron. 

Solubilis. 

(0.3  Gm.). 

Ferri  et  Strychninae  Ci- 

Tonic;     gr.    iv 

tras. 

(0.25  Gm.). 

Ferri  Hypophosphis. 

Fej(PHa02)6. 

Tonic ;      gr.     v 
(0.3  Gm.). 

Ferri   lodidum   Saccha- 

Tonic,      altera- 

ratum. 

tive  ;     gr.    iij 
(0.2  Gm.). 

Ferri  Lactas. 

Fe(C3H503)2 

Tonic;     gr.     ij 

Syrup    of    Hypophosphites     with 

+  3H2O. 

(0.13  Gm.). 

Iron. 

Ferri  Oxidum  Hydratum. 

Fe2(0H)6. 

Antidote  to  Ar- 
senic. 

Iron  Plaster,  Troches  of  Iron. 

Ferri  Oxidum  Hydratum 

Antidote  to  Ar- 

cum Magnesia. 

senic. 

Ferri  Phosphas  Solubilis. 

Tonic ;      gr.     v 

Syrup  of  Iron,  Quinine,  Strychnine, 

(0.3  Gm.). 

and  Phosphates. 

Ferri   Pyrophosphas  So- 

Tonic;  gr.  ij-v 

lubilis. 

(0.13-0.3 
Gm.). 

Ferri  Sulphas. 

FeSOi  +  . 

Astringent, 

Dried  Ferrous  Sulphate,  Gran- 

7H2O. 

tonic ;    gr.    ij 

ulated  Ferrous  Sulphate,  Com- 

(0.13 Gm.). 

pound  Iron  Mixture,  Mass  of 
Ferrous  Carbonate,  Pills  of  Fer- 
rous Carbonate,  Saccharated  Fer- 
rous Carbonate,  Solution  of  Fer- 
ric Subsulphate,  Solution  of  Fer- 
ric Sulphate. 

Ferri   Sulphas    Exsicca- 

2FeS04  + 

Astringent, 

Pills  of  Aloes  and  Iron. 

tus. 

3H2O. 

tonic;     gr.    i 
(0.06  Gm.). 

Ferri  Sulphas    Granula- 

FeS04  + 

Astringent, 

tus. 

7H2O. 

tonic ;    gr.    ij 
(0.13  Gm.). 

Ferri  Valerianas. 

Tonic,  nervine; 
gr.      i      (0.06 
Gm.). 

Ferrum. 

Fe. 

Ferric  Chloride,  Saccharated  Fer- 
rous Iodide,  Solution  of  Ferric 
Chloride,  Syrup  of  Ferrous  Iodide. 
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Official    Preparations   in  heavy   lyi)e; 

Official  Name. 

Usi-s  aud  l)use. 

those  iu  which  the  Substance  is  used, 

positioii. 

ill  Kuuiau  type. 

Ferruiu  ReJuctum. 

Fe. 

Tonic ;      gr.     v 

Pills  of    Ferrous   Iodide,   Saccha- 

(0.3  Gm.). 

rated  Ferrous  Iodide. 

Glyccrinum. 

C3H5(OH)3. 

Solvent,        and 

Suppositories,     Extracts,     Fluid 

used       exter- 

Extracts,     Glycerites,      Syrups, 

nally. 

Tinctures,  etc. 

Glycyrrhizinum   Ammo- 

Expectorant; 

uiatum. 

gr.  x(0.(iGm.). 

Ilydrargyii      Chloridum 

HgCIa. 

Antisyphilitic, 

Ammoniated  Mercury,   Red    Mer- 

Corrosivum. 

alterative ;  gr. 

curic    Iodide,    Yellow    Mercuric 

■^           (0.006 

Oxide. 

Hydrargyri      Chloridum 

Hg2Cl2. 

\JtUl,  J, 

Purgative;    gr. 

Compound    Cathartic    Pills,    Com- 

Mite. 

v-x     (0.3-0.6 
Gm.). 
Alterative; 

pound  Pills  of  Antimony. 

Hydrargyri  Cyanidum. 

Hg(CN)2. 

gr.    ^   (0.004 

Gm.). 

Hydrargyri    lodidum 

Hg2l2. 

Alterative,  anti- 

Flavuiii. 

syphilitic;  gr. 
i  (0.06  Gm.). 

Hydrargyri  lodidum  Ru- 

Hgl2. 

Alterative,  anti- 

Solution  of  Arsenic  and  Mercuric 

brum. 

syphilitic;  gr. 
^           (0.U04 
Gm.). 

Iodide. 

Hydrargyri  Oxidum  Fla- 

HgO. 

Externally. 

Ointment,  Oleate. 

Hydrargyri  Oxidum  Ru- 

HgO. 

Externally. 

Ointment,   Solution   of   Mercuric 

brum. 

Nitrate. 

Hydrargyri     Subsulphas 

Hg(HgO)2- 

Alterative ;    gr. 

Flavus. 

SO4. 

J  (0.016  Gm.). 

Hydrargyrum, 

Hg. 

Mass,  Mercury  with  Chalk, 
Ointment,  Plaster,  Ammoniac 
Plaster  with  Mercury,  Ointment 
of  Mercuric  Nitrate,  Yellow  Mer- 
curic Subsulphate,  Yellow  Mer- 
curous  Iodide. 

Hydrargyrum   Ammoni- 

NHzHgCl. 

Used  externally. 

Ointment. 

atuin. 

Hydrargyrum  cum  Creta. 

Alterative ;    gr. 
V  (0.3  Gm.). 

Hydrastininae        Hylro- 

C,iHuN02- 

Alterative;    gr. 

chloras. 

HCl. 

l-i       (0.016- 
0.03  Gm.). 

Hyoscinae  Hydrobromas. 

CnHjiNOiH- 

Sedative;  gr.^ 

Br  +  SHjO. 

(0.0008  Gm.). 

Hyoscyaininae       Hydro- 

CnHesNOa- 

Sedative ;  gr.  jlj 

bromas. 

HBr. 

(0.001  Gm.). 

Hyoscyaminae  Sulphas. 

(C,7H23N03)2- 

Sedative;  gr.  jlg 

H2SO4. 

(O.OOl  Gm.). 

lodoformum. 

CHI3. 

Anesthetic,  an- 
tiseptic ;  gr.  i 
(0.06  Gm.). 

Ointment. 

lodum. 

I. 

Alterative, 

Compound    Solution,  Ointment, 

stimulant :  gr. 

Tincture,  Pills  of  Ferrous  Iodide, 

1(0.016  Gin.). 

Saccharated  Ferrous  Iodide,  Sul- 
phur Iodide,  Syrup  of  Ferrous 
Iodide. 

Liquor  Acidi  Arsenosi. 

Alterative;    m. 
iv  (0.2  C.c). 

Liquor  Ammonii  Aceta- 

NH4C2H3O2. 

Dia])h()rctic ; 

f3iij        (11.1 
C.c). 
Alterative;     m. 

Solution  of  Iron  and  Ammonium 

tis. 

Acetate. 

Liquor    Arseni    et    Hy- 

drargyri lodidi. 

v  (0.3  C.c). 

Liquor  Calcis. 

Ca(0H)2. 

Antacid  ;      f  5ij 
(60  C.c). 

Lime  Liniment. 
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Chemical  Cum- 
positiou. 

Usee  and  Dose. 

Official  Preparations  in  heavy  type; 
those  in  which  the  Substance  is  used, 
in  Roman  type. 

Liquor  Ferri  Acetatis. 

Fe2(C2H302)6. 

Tonic;      m.      v 
(0.3  C.c). 

Liquor  Ferri  Chloridi. 

FezCle. 

Styptic. 

Tincture  of  Ferric  Chloride. 

Liquor  Ferri  Citratis. 

Tonic;      m.     x 

Ferric  Citrate,    Iron   and   Ammo- 

(0.6 C.c.) 

nium  Citrate. 

Liquor  Ferri  Nitratis, 

Fe2(N0j)6. 

Tonic,      astrin- 
gent ;     m.     V 
(0.3  C.c). 

Liquor  Ferri  Subsulpha- 

Styptic ;  m.  iij 

tis. 

(0.18  C.c). 

Liquor  Ferri  Tersulpha- 

Fe2(S04)3. 

Styptic;    m.  iij 

Ferric    Hydrate,    Ferric    Hydrate 

tis. 

(0.18  Co.). 

with  Magnesia,  Iron  and  Ammo- 
nium Tartrate,  Iron  and  Potas- 
sium Tartrate,  Solution  of  Ferric 
Acetate,  Solution  of  Ferric  Ci- 
trate, Solution  of  Ferric  Nitrate. 

Liquor   Hydrargyri   Ni- 

Hg(N03)a. 

Escharotic 

Liquor  lodi  Compositus. 

Alterative;    m. 
V  (0.3  C.c). 

Liquor   Magnesii  Citra- 

Cathartic; fixij 

tis. 

(.355  C.c). 

Liquor  Plumbi  Subaceta- 

Pb-zOCCaHs- 

Externally. 

Cerate,  Dilated  Solution. 

tis. 

02)2. 

Liquor  Plumbi  Subaceta- 

Externally. 

tis  Dilutus. 

Liquor  Potassae. 

KOH. 

Antacid,     anti- 
lithic;    m.    x 
(0.6  C.c). 

Liquor  Potassii   Arseni- 

Alterative ;    m. 

tis. 

V  (0.3  C.c). 

Liquor  Potassii  Citratis. 

KgCeHsOT. 

Refrigerant, 
diaphoretic ; 
f3i  (3.7  C.c). 

Liquor  Sodae. 

NaOH. 

Antacid,     anti- 
lithic ;    m,    x 
(0.6  C.c). 

Sulphurated  Antimony. 

Liquor  Sodas  Chloratae. 

Stimulant,  anti- 
septic ;         m. 
XXX  (1.8  C.c). 

Liquor  Sodii  Arsenatis. 

Alterative;    m. 

V  (0.2  C.c). 

Liquor  Sodii  Silicatis. 

Used  externally. 

Liquor  Zinci  Chloridi. 

ZnCl2. 

Disinfectant. 

Lithii  Benzoas. 

LiC7H502. 

Diuretic ;       gr. 
XV  (0.9  Gm.). 

Lithii  Bromidum. 

LiBr. 

Nervine ;  gr.  xv 
(0.9  Gm.), 

Lithii  Carbonas. 

Li2C03. 

Diuretic ;  gr.  v 
(0.3  Gm.). 

Effervescent  Lithium  Citrate. 

Lithii  Citras. 

LiaCeHsOv. 

Diuretic ;       gr. 
XV  (0.9  Gm.). 

Lithii    Citras     EflFerves- 

Diuretic ;  gr.  Ix 

cens. 

(3.9  Gm.). 

Lithii  Salicylas. 

LiCjHsOs. 

Antirheumatic ; 
gr.    XXV    (1.6 
Gm.). 

Magnesia. 

MgO. 

Antacid,    laxa- 

Ferric   Hydrate    with    Magnesia, 

tive  ;    gr.    XX 

Compound  Powder   of  Rhubarb, 

(1.3  Gm.). 

Mass  of  Copaiba. 

Magnesia  Ponderosa. 

MgO. 

Antacid,    laxa- 
tive ;    gr.    XX 
(1.3  Gm.). 

Magnesii  Carbonas. 

(MgCOs)*. 

Antacid ;  gr.  Ix 

Solution    of    Magnesium    Citrate, 

Mg(0H)2  + 

(3.9  Gm.). 

Effervescent  Magnesium  Citrate. 

5H2O. 
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Chemical  Com- 
pusitiou. 

Official   Preparations    in    heavy    type; 

Official  Name. 

Uses  and  Dose. 

those  ill  which  the  Suhstauce  is  used, 
in  Boman  type. 

Magnesii  Citras  Efferves- 

Cathartic ;     gr. 

cens. 

Ix  (3.9  Gm.). 

Magnesii  Sulphas. 

MgSO*  -f- 

Cathartic;       5i 

Compound  Infusion  of  Senna. 

7H2O. 

(31  Gm.). 

Mangani  Dioxidum. 

MnOj. 

Tonic,      altera- 
tive;     gr.     V 
(0.3  Gm.). 

Chlorine  Water. 

Mangani  Sulphas. 

MnSOi  -1- 

Cholagoguo, 

4H2O. 

tonic ;    gr.    x 
(0.6  Gm.). 

Massa  Ferri  Carbonatis. 

Tonic ;    gr.    xv 
(0.9  Gm.). 

Massa  Hydrargyri. 

Purgative ;    gr. 
X  (0.6  Gm.). 

Menthol. 

C10H19OH. 

Stimulant. 

Methyl  Salicylas. 

CH3C7H5O3. 

Antirheumatic ; 
m.v(0.3C.c.). 

Morphina. 

C17H19NO3  -1- 

Sedative ;  gr.  | 

H2O. 

(0.008  Gm.). 

Morphinae  Acetas. 

CnHisNOsCj- 

Sedative;  gr.  \ 

H4O2  -1- 

(0.008  Gm.). 

3II2O. 

Morphinae  Hydrochloras. 

C17H19NO3- 

Sedative ;  gr.  \ 

HCl  -1-3H2O. 

(0.008  Gm.). 

Morphinae  Sulphas. 

(Ci7Hi9N03)2- 

Sedative  ;  gr.  J 

Compound   Powder,   Troches  of 

H2SO4  -t- 

(0.008  Gm.). 

Morphine  and  Ipecac. 

6H2O. 

Naphtalinum. 

CioHg. 

Insecticide. 

Naphtol. 

C10H7OH. 

Antiseptic;    gr. 
iij  (0.2  Gm.). 

Oleum  ^thereum. 

Anodyne ;  m.  i 
(0.06  C.c). 

Compound  Spirit  of  Ether. 

Paraldehydum. 

C6H1203. 

Sedative ;       m. 
XXX  (1.8  C.c). 

Petrolatum  Liquidum. 

Externally. 

Petrolatum  MoUe. 

Externally. 

Petrolatum  Spissum. 

Externally. 

Phosphorus. 

p. 

Aphrodisiac, 
stimulant;  gr. 
tJjj       (0-0tJt>6 
Gm.). 

Oil,  Pill,  Spirit. 

Physostigminae     Salicy- 

C1JH21N302C7 

Sedative ;  gr.  5<(j 

las. 

HeOs. 

(0.0008  Gm.). 

Physostigminae  Sulphas. 

(Cl5H2lN302)2 

Sedative;  gr.^ 

H2S04. 

(0.0008  Gm.). 

Picrotoxinum. 

C30H34O13. 

Sedative;  gr.  ^ 
(0.001  Gui.). 

Pilocarpinse  Hydrochlo- 

CiiHifiXsOs- 

Diaphoretic  ;gr. 

ras. 

llCl 

f  (0.008  Gm.). 

Piperinum. 

Cl7Hi9N03. 

Stimulant ;    gr. 
v  (0.3  Gm.). 

Plumbi  Acetas. 

Pb(C2Tr302)2 

Astringent,  sed- 

Solution of  Lead  Subacetate. 

+  3H20. 

ative  ;    gr.    ij 
(0.13  Gm.). 

Plumbi  Carbonas. 

(PbC03)2Pb- 

(0H)2. 

Externally. 

Ointment. 

Plumbi  lodidum. 

Pbl2. 

Externally. 

Ointment. 

Plumbi  Nitras. 

Pb(N03)2. 

Externally. 

Plumbi  O.xidum. 

PbO. 

Externally. 

Lead  Plaster,  Solution  of  Lead  Sub- 
acetate. 

Potassa. 

KOH. 

Escharotic. 

Potassa  with  Lime,  Solution,  Soft 
Soap. 

Potassa  cum  Calce. 

Escharotic. 

Potassa  Sulphurata. 

Used     in     skin 
diseases ;     gr, 
iij  (0.2  Gm.). 
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Potassii  Acetas. 
Potassii  Bicarbonas. 


Potassii  Bichromas. 
Potassii  Bitartras. 


Potassii  Bromidum. 
Potassii  Carbonas. 

Potassii  Chloras. 

Potassii  Citras. 

Potassii  Citras  Efferves- 

cens. 
Potassii  Cyanidum. 

Potassii  et  Sodii  Tartras. 

Potassii  Ferrocyanidum. 

Potassii  Hypophosphis. 

Potassii  lodidum. 


Potassii  Nitras. 
Potassii  Permanganas. 


Potassii  Sulphas. 

Pyrogallol. 
Pyroxylinum. 
Quinidinae  Sulphas. 


Quinina. 

Quininae  Bisulphas. 

Quininae  Hydrobromas. 
Quininae  Ilydrochloras. 
Quininae  Sulphas. 

Quininae  Valerianas. 

Resorcinum. 


Chemical  Com- 
position. 


KC2H3O2. 
KHCO3. 


K2Cr207. 
KHC4H4O6. 


KBr. 
K2CO3. 

KCIO3. 

K3C6H5O7  + 
H2O. 

KCN. 

KNaC4H406 
+  4H2O. 

K4Fe(CN)6  + 

3H2O. 
KPH2O2. 

KI. 


KNO3. 
KMnOi. 

K2SO4. 

C6H3(OH)3. 

(C20H24N202)2 

H2S04  + 

2H20. 
C20H24N202  + 

3H20. 
C20H24N2O2.- 

H2S04  + 

7H20. 
C20H24N2O2- 

HBr  +  H2O 
C20H24N2O2- 
HCl  +  2H2O 

(C20H24N2O2)2 

H2SO4  + 

7H2O. 
C20H24N2O2- 

C5H10O2  + 

H2O. 

C6H4(OH)2. 


Uses  and  Dose. 


Diuretic ;  gr.  xx 
(1.3  Gm.). 

Antacid,  diu- 
retic ;  gr.  XV 
(0.9  Gm.). 


Escharotic. 

Purgative;  ^i- 
3iv  (3.9-15.5 
Gm.). 

Nervine;  gr.  xx 
(1.3  Gm.). 

Antacid,  diu- 
retic ;  gr.  XV 
(0.9  Gm.). 

Alterative ;    gr. 

XV  (0.9  Gm.). 
Refrigerant ;  gr. 

XX  (1.3  Gm.). 
Refrigerant ;  gr. 

Ix  (3.9  Gm.). 
Sedative;  gr.  ^ 

(0.005  Gm.). 
Purgative ;  ^iy 

(15.5  Gm.). 
Sedative ;  gr.  x 

(0.6  Gm.). 
Alterative;    gr. 

XV  (0.9  Gm). 
Alterative;    gr. 

V  (0.3  Gm.). 


Diuretic ;       gr. 

X  (0.6  Gm.). 
Disinfectant, 

emmena^ 

gogue ;    gr.    i 

(0.06  Gm.). 
Purgative ;    gr. 

Ix  (3.9  Gm.). 
Externally. 

Tonic;  gr.  v 
(0.3  Gm.). 

Tonic;  gr.  v 
(0.3  Gm.). 

Tonic ;  gr.  v 
(0.3  Gm.). 

Tonic ;  gr.  v 
(0.3  Gm.). 

Tonic ;  gr.  v 
(0.3  Gm.). 

Tonic ;  gr.  v 
(0.3  Gm.). 

Tonic ;  gr.  ij 
(0.13  Gm.). 

Antipyretic;  gr. 
ij  (0.13  Gm.). 


Official  Preparations  in  heavy  type; 
those  in  which  the  Substance  is  used, 
in  Koman  type. 


EflFervescent  Potassium  Citrate,  So- 
lution of  Magnesium  Citrate,  So- 
lution of  Potassa,  Solution  of 
Potassium  Arsenite,  Solution  of 
Potassium  Citrate. 

Compound  Powder  of  Jalap,  Iron 
and  Potassium  Tartrate. 


Compound  Iron  Mixture,  Pills  of 
Ferrous  Carbonate,  Spirit  of  Ni- 
trous Ether,  Sulphurated  Potassa, 
Syrup  of  Rhubarb. 

Troches. 

Syrup  of  Hypophosphites  with 
Iron. 


Compound  Effervescing  Powder. 
Diluted  Hydrocyanic  Acid. 

Syrup  of  Hydriodic  Acid,  Syrup  of 
Hypophosphites. 

Ointment,  Compound  Solution  of 
Iodine,  Iodine  Ointment,  Red 
Mercuric  Iodide,  Syrup  of  Hy- 
driodic Acid,  Yellow  Mercurous 
Iodide. 

Paper,  Diluted  Silver  Nitrate. 


Collodion. 


Iron  and  Quinine  Citrate,  Soluble 
Iron  and  Quinine  Citrate. 


Syrup     of     Iron,     Quinine,     and 
Strychnine  Phosphates. 
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Official  Name. 


Chemical  Com- 
position. 


Uses  and  Dose. 


Official  Preparations  in  heavy  type; 
those  in  whicli  the  Substance  is  used, 
iu  Uoman  type. 


Saccharum. 
Saccharum  Lactis. 


Salicinum. 
Salol. 

Santoninum. 

Sapo. 


Sapo  Mollis. 

Soda. 

Sodii  Acetas. 

Sodii  Arsenas. 


Sodii  Benzoas. 
Sodii  Bicarbonas. 


Sodii  Bisulphis. 
Sodii  Boras. 

Sodii  Bromidum. 

Sodii  Carbonas. 


Sodii  Carbonas  Exsicca- 

tus. 
Sodii  Chloras. 

Sodii  Chloridum. 

Sodii  Ilypophosphis. 

Sodii  Hyposulphis. 
Sodii  lodidum. 
Sodii  Nitras. 
Sodii  Nitris. 


C12H22OU. 
CiiHriOu  + 
H2O. 


CisHiaOj, 
CbHsCtHsOs. 

C15H18O3. 


NaOH. 
NaC2H302  + 

3H2O. 
Na2HAs04  -I- 

7H2O. 

NaC7H502. 
NaHCOs. 


NaHSOs. 

Na2Br407  + 
IOH2O. 

NaBr. 


Na2C03  + 
IOH2O. 


NaClOs. 

NaCl. 

NaH2P02  + 
H2O. 

Na2S20s  + 

5H2O. 
Nal. 

NaNOs. 

NaN02. 


Tonic ;     gr.     x 
(0.6  Gm.). 

Antipyretic ; 
gr.       xv-xxx 
(0.9-1.8  Gm.). 

Anthelmintic  ; 
gr.     ij     (0.13 
Gm.). 

Antacid;  gr.  x 
(0.6  Gm.). 


Externally. 
Escharotic. 
Diuretic;       gr. 

XX  (1.3  Gm.). 
Alterative ;    gr. 

^  (0.005 

Gm.). 
Antirheumatic; 

gr.      Ix     (3.9 

Gm.). 
Antacid ;  gr.  xv 

(0.9  Gm.) 


Antiseptic ;  gr. 
V  (0.3  Gm.). 

Refrigerant,  di- 
uretic ;  gr.  XV 
(0.9  Gm.). 

Nervine;  gr. 
XXX  (1.8 

Gm.). 

Antacid ;  gr.  x 
(0.6  Gm.). 


Antacid ;  gr.  v 

(0.3  Gm.). 
Alterative ;   gr. 

X  (0.6  Gm.). 
Tonic ;    gr.   xx 

(1.3  Gm.). 
Nervine,  tonic; 

gr.      V      (0.3 

Gin.). 
Alterative;    gr, 

X  (0.6  Gm.). 
Alterative ;   gr. 

XV  (0.9  Gm.). 
Diuretic;       gr. 

XV  (0.9  Gm.). 


Syrup,  Syrups,  Troohes,  etc. 

Deodorized  Opium,  Extract  of  Nux 
Vomica,  Extract  of  Opium,  Pow- 
der of  Ipecac  and  Opium,  Sac- 
charated  Ferrous  Iodide,  Sac- 
charated  Pepsin,  Trituration  of 
Elaterin. 


Troches. 


Liniment,  Plaster,  Compound  Ex- 
tract of  Colocynth,  Pills  of  Aloes, 
Pills  of  Aloes  and  Asafetida, 
Pills  of  Asafetida,  Pills  of  Opium, 
Pills  of  Rhubarb. 

Liniment. 

Solution,  Yellow  Mercuric  Oxide. 


Solution. 


Troches,  Compound  Effervescing 
Powder,  Effervescent  Citrated 
Caffeine,  Effervescent  Lithium 
Citrate,  Effervescent  Magnesium 
Citrate,  Mixture  of  Rhubarb  and 
Soda,  Saccharated  Ferrous  Car- 
bonate. 


Ointment  of  Rose  Water. 


Dried  Carbonate,  Aluminum  Hy- 
drate, Mass  of  Ferrous  Carbonate, 
Solution  of  Chlorinated  Soda, 
Solution  of  Soda,  Spirit  of  Nitrous 
Ether,  Suppositories  of  Glycerin. 


Syrup  of  Hypophosphites. 
Ointment  of  Potassium  Iodide. 


Spirit  of  Nitrous  Ether. 
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DflRcial    Preparations    in    heavy    type; 

Official  Name. 

posltion. 

Uses  and  Dose. 

those  in  which  the  Substance  is  used, 
in  Roman  type. 

Sodii  Phosphas. 

Na2HP04  + 

Purgative;     gi 

Soluble  Ferric  Phosphate. 

I2H2O. 

(31  Gm.). 

Sodii  Pyrophosphas. 

Na4P207  + 

Purgative ;    gr. 

IOH2O. 

X  (0.6  Gm.). 

Sodii  Salicylas. 

NaCTHsOa. 

Stimulant;    gr. 
XXX  (1.8  Gm.). 

Sodii  Sulphas. 

Na2S04  + 

Cathartic ;  3'j~ 

IOH2O. 

3iv  (7.7-15.5 
Gm.). 

Sodii  Sulphis. 

Na2S03  + 

Antiferment ; 

7H2O. 

gr.  x(0.6Gm.). 

Sodii  Sulphocarbolas. 

NaSOsCeHi- 

Antiferment ; 

(0H)  + 

gr.     XX     (1.3 

2H2O. 

Gm.). 

Sparteinae  Sulphas. 

C15H26N2H2- 

Cardiac    stimu- 

SO4 +  4H2O. 

lant;   gr.  ^ 

(0.01-0.03 

Gm.). 

Strontii  Bromidum. 

SrBr2  +  6H2O. 

Nervine ;       gr. 
XX  (1.3  Gm.). 

Strontii  lodidum. 

Srl2  +  6H2O. 

Alterative ;   gr. 
v  (0.3  Gm.). 

Strontii  Lactas. 

Sr(C3H503)2  + 

Antirheumatic ; 

3H2O. 

gr.  x(0.6Gm.). 

Strychnina. 

C21H22N2O2. 

Tonic;     gr.    ^ 

Iron  and  Strychnine  Citrate,  Syrup 

(0.001  Gm.). 

of  Iron,  Quinine  and  Strychnine 
Phosphates. 

Strychnina  Sulphas. 

(C2lH22N202)2 

Tonic;    gr.    ^ 

H2SO4  + 

(0.001  Gm.). 

6H2O. 

Sulphuris  lodidum. 

Externally. 

Sulphur  Lotum. 

s. 

Diaphoretic,  re- 

Ointment,  Compound  Powder  of 

solvent;       3i 

Glycyrrhiza,  Sulphur  Iodide. 

(3.9  Gm.). 

Sulphur  Praecipitatum. 

s. 

Diaphoretic,  re- 
solvent;      31 
(3.9  Gm.). 

Sulphur  Sublimatum. 

s. 

Diaphoretic,  re- 

Precipitated Sulphur,  Sulphurated 

solvent;       3i 

Potassa,  Washed  Sulphur. 

(3.9  Gm.). 

Terebenum. 

C10H16. 

Expectorant : 
m.     XX      (1.2 
C.c). 

Terpini  Hydras. 

CioHi8(OH)2  + 

Expectorant ; 

H2O. 

gr.     ii     (0.13 
Gm.). 

Thymol. 

C10H14O. . 

Antiseptic. 

Veratrina. 

Externally. 

Ointment,  Oleate. 

Zinci  Acetas. 

Zn{C2H302)2  + 
2H2O. 

Externally. 

Zinci  Bromidum. 

ZnBr2. 

Nervine;  gr.  v 
(0.3  Gm.). 

Zinci  Carbonas   Praecipi- 

Externally. 

Solution  of  Zinc  Chloride. 

tatus. 

Zinci  Chloridum. 

ZnCl2. 

Escharotic. 

Zinci  lodidum. 

Znl2. 

Externally. 

Zinci  Oxidum. 

ZnO. 

Externally. 

Ointment,  Oleate. 

Zinci  Phosphidum. 

Zn3P2. 

Aphrodisiac ; 
gr.    J    (0.008 
Gm.). 

Zinci  Sulphas. 

ZnS04  + 

Astringent ;  gr. 

7H2O. 

ij  (0.13  Gm.). 

Zinci  Valerianas. 

Zn(C5H902)2+ 

Antispasmodic ; 

2H2O. 

gr.     i      (0.06 
Gm.). 

Zincum. 

Zn. 

Solution  of  Zinc  Chloride. 

i 
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PART  IV. 

ORGANIC    SUBSTANCES. 


INTRODUCTORY. 

The  view  formerly  held  by  chemists,  that  vegetable  and  animal  sub- 
stances owed  their  peculiar  chemical  and  physical  properties  exclusively 
to  the  mysterious  action  of  life,  was  seriously  affected  by  the  labors  of 
such  chemists  as  Wohler,  in  1828,  and  Kolbe  and  Frankland,  in  1847, 
who  succeeded  in  producing  synthetically  a  number  of  compounds  from 
mineral  substances.  These  so-called  artificial  bodies  were  proved  to  be 
identical  in  chemical  composition  and  physical  properties  with  those 
obtained  from  nature,  and  the  subsequent  discovery  of  many  others  has 
necessitated  a  change  in  the  definition  of  the  term  organic  chemistry. 
This  no  longer  means  the  study  of  substances  produced  through  living 
organisms,  but,  as  all  organic  bodies  have  been  found  upon  analysis  to 
contain  carbon  (generally  associated  with  hydrogen,  and  often  with 
oxygen  and  nitrogen),  the  following  modern  definition  must  be  accepted : 
Organic  chemistry  is  the  science  which  treats  of  the  carbon  compounds. 

The  plan  of  this  work  will  not  admit  of  the  acceptance  of  the  latest 
systems  of  classification  which  have  been  advanced,  for,  notwithstanding 
the  ingenious  skill  which  is  clearly  perceptible  in  many  of  the  groupings, 
they  are  not  well  adapted  for  the  study  of  the  carbon  compounds  from 
a  pharmaceutical  point  of  view.  The  groups  which  are  characterized 
in  modern  organic  chemistry  as  alcohols,  ethers,  compound  ethers, 
aldehyds,  ketones,  amines,  and  amides,  necessarily  bring  together  many 
substances  used  in  the  materia  raedica  which  possess  few  pharmaceutical 
or  medical  analogies.  For  instance,  glycerin,  mannit,  and  carbolic  acid 
are  properly  regarded  as  alcohols,  and  they  would  have  to  be  grouped 
together,  notwithstanding  their  physical  dissimilarities.  The  same  clas- 
sification would  compel  the  consideration  of  such  an  incongruous  phar- 
maceutical group  as  spirit  of  nitrous  ether,  stearin,  and  beeswax  under 
the  head  of  compound  ethers. 

It  must  not  be  understood  that  the  present  methods  of  grouping  the 
carbon  atoms  is  not  of  great  value  in  studying  chemistry  from  a  j)urely 
chemical  stand-point.  Indeed,  with  \\\q  enormous  advances  which  have 
been  made  in  theoretical  chemistry  within  the  last  half-century,  it  would 
be  impossible  to  reject  the  results  upon  which  the  present  system  of 
classification  rests. 
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In  the  following  pages  the  carbon  compounds  are  considered  in  the 
usual  groups  only  when  the  substances  composing  them  have  similar 
chemical  and  physical  properties.  The  opening  chapters  are  devoted 
to  lignin  and  its  derivatives;  then  its  isomer,  starch,  and  the  allied 
products,  gums,  mucilages,  etc. ;  then  the  sugars  and  the  products 
derived  from  them  as  the  result  of  decomposition  and  fermentation, 
alcohol,  ether,  etc.  Following  these  the  acid  saccharine  fruits,  with  the 
important  acids  which  they  contain,  are  considered,  and  then  the  prod- 
ucts obtained  from  them  and  from  other  plants, — the  volatile  oils. 
Oleoresins,  resins,  gum-resins,  and  balsams  naturally  succeed  these,  and 
then  the  classification  is  based  upon  the  prominent  constituents  which 
are  found  in  the  substances,  astringents,  cathartics,  etc.,  being  all 
grouped  together.  Drugs  containing  alkaloids  are  among  the  last 
groups  of  carbon  compounds.  The  alkaloids  are  highly  organized, 
and  most  of  them  are  powerful  poisons.  This  plan  thus  begins  with 
elementary  substances,  like  lignin,  starch,  and  gum,  and  leads  by  regular 
progression  to  the  most  powerful  compounds  in  the  materia  medica,  the 
alkaloids. 

A  sharp  distinction  is  made  between  the  official  and  the  unofficial 
preparations,  the  latter  always  following  the  former.  This  will  enable 
the  student  to  distinguish  at  a  glance  the  more  important  compounds, 
and  they  can  be  studied  either  together  or  separately  at  will. 


OHAPTEE  XLIX. 

THE  CELLULOSE  GROUP. 


Cellulose.     CgHioOg 


Cellulose. — The  woody  fibre  of  plants,  which  forms  the  skeleton 
or  framework  for  the  vegetable  tissues,  is  termed  cellulose,  or  cellulin. 
During  the  natural  growtli  of  the  plant  the  walls  of  the  cells  become 
filled  with  various  principles,  coloring-matter,  resins,  salts  of  various 
kinds,  etc.,  and  these  give  to  the  plant  physical  properties  which  render 
it  useful  in  medicine.  Pharmacy  teaches  the  various  methods  of  ex- 
tracting the  valuable  principles  from  plants.  Cellulose  constitutes  the 
greater  part  of  the  inert  residues.     (See  Percolation,  page  263.) 

The  terra  lignin  was  formerly  applied  to  cellulose;  indeed,  three 
words,  lignin,  cellulin,  and  cellulose,  were  used  synonymously  ;  a  dis- 
tinction, however,  is  sometimes  made,  the  substances  which  are  found 
adhering  to  the  cellulose  skeleton  of  plants  and  vegetable  tissues  being 
called  lignin.  The  latter  is  less  digestible  than  cellulose,  and  it  is 
believed  by  Payen  and  others  to  vary  from  it  somewhat  in  chemical 
composition.  Fungin,  from  fungi,  hordein,  from  barley,  medullin,  from 
the  pith  of  various  plants,  pollenin,  from  pollen  granules,  are  mixed 
and  special  forms  of  cellulose. 

Cellulose  is  seen  in  a  pure  form  in  raw  cotton,  the  hairs  of  the  seed 
of  various  species  of  Gossypium,  and  in  many  other  vegetable  products. 
It  is  the  most  useful  and  valuable  substance  obtained  from  plants : 
fabrics  like  cotton,  linen,  or  hemp  goods  are  made  on  an  immense 
scale  from  cellulose.  When  pure,  cellulose  is  white,  translucent,  unal- 
terable in  the  air,  and  has  the  specific  gravity  of  1.5.  It  is  insoluble 
in  water,  alcohol,  ether,  benzin,  and  oils,  but  is  soluble  in  an  ammo- 
niacal  solution  of  copper  oxide,  and  this  latter  fact  has  been  taken 
advantage  of  to  form  many  useful  articles  by  partially  dissolving  a 
woven  cotton  material  and  rolling  or  pressing  it  into  any  desired  shape. 
When  cellulose  is  treated  with  strong  sulphuric  acid  or  phosphoric  acid, 
it  is  converted  into  dextrin.  If  the  mixture  be  diluted  with  water  and 
heated,  glucose  is  produced.  If  cellulose  in  the  form  of  unsized  paper 
is  passed  through  a  mixture  made  from  two  parts  of  sulphuric  acid  of 
sp.  gr.  1.840  and  one  part  of  water  (both  by  measure),  and  the  whole 
cooled  to  15°  C.  (59°  F.),  the  valuable  product  known  as  parchment- 
paper  is  produced.  The  strips  of  paper  should  be  well  washed  by 
passing  them  through  a  dilute  solution  of  ammonia  and  water.  This 
paper  is  useful  as  a  dialyzing  medium  ;  it  forms,  when  perfect,  the  best 
septum,  (See  Dialysis.)  When  cellulose  is  treated  with  nitric  acid, 
pyroxylin,  or  gun  cotton,  is  produced. 
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GOSSYPIUM    PURIFICATUM.   U.S.     Purified  Cotton. 

[GossYPXuM,  Pharm.  1880.     Absorbent  Cotton.] 

The  hairs  of  the  seed  of  Gossypiurn  herbaceutn  Linne,  and  of  other  species  of 
Gossypium  (nat.  ord.  Maivacece),  freed  from  adhering  impurities,  and  deprived  of 
fatty  matter. 

Purified  cotton  wool  is  cellulose  in  one  of  its  purest  forms.  For  a 
long  time  one  of  the  most  important  uses  of  this  valuable  staple,  that 
of  an  absorbent  and  substitute  for  sponge,  was  neglected,  because  a 
trace  of  fatty  matter  was  permitted  to  remain,  which  coated  the  fila- 
ments and  prevented  them  from  absorbing  liquids  freely  and  uni- 
formly. The  so-called  absorbent  cotton  of  commerce  was  introduced, 
and  it  soon  became  an  important  product.  This  is  cotton  freed  from 
the  trace  of  fatty  matter  by  boiling  it  in  a  weak  alkaline  solution, 
rinsing  it  in  a  weak  solution  of  chlorinated  lime  to  whiten  it,  dipping 
it  into  a  very  dilute  solution  of  hydrochloric  acid,  and  then  thoroughly 
rinsing  it  with  pure  water;  the  cotton,  having  been  thoroughly  dried, 
is  then  carded.  The  loss  is  about  ten  per  cent.  The  official  tests  are 
as  follows :  Purified  Cotton  should  be  perfectly  free  from  all  visible 
impurities,  and,  on  combustion,  should  not  leave  more  than  0.8  per 
cent,  of  ash.  When  Purified  Cotton,  previously  compressed  in  the 
hand,  is  thrown  on  the  surface  of  cold  water,  it  should  readily  absorb 
the  latter  and  sink,  and  the  water  should  not  acquire  either  an  acid 
or  an  alkaline  reaction  (evidence  of  proper  purification).  Cellulose  is 
employed  in  pharmacy  in  the  form  of  filtering  paper,  in  muslin  and 
cotton  cloth  strainers,  for  surgical  bandages,  paper,  lint,  etc. 

Products  resulting  from  the  Decomposition  of  Cellulose. 

Under  this  head  will  be  included — 1.  The  preparations  made  by 
decomposing  cellulose  or  lignin  by  the  action  of  acids  or  alkalies. 
2.  Those  made  by  destructive  distillation. 

Pyroxylin  is  placed  in  the  first  class,  primarily  because  of  its  im- 
portance in  pharmacy,  medicine,  and  the  arts. 

PYROXYLINUM.    U.S.     Pyroxylin. 
[Soluble  Gun  Cotton.     Colloxylin.] 

Metric.  Old  form. 

Purified  Cotton loo  Gm.  ^  oz.  av. 

Nitric  Acid 1400  C.c.  7  fl.  oz. 

Sulphuric  Acid 2200  C.c.  11  fl.  oz. 

Alcohol, 

Ether, 

Water,  each,  a  sufficient  quantity. 

Mix  the  Acids  gradually  in  a  glass  or  porcelain  vessel,  and,  when 
the  temperature  of  the  mixture  has  fallen  to  32°  C.  (90°  F.),  add  the 
Purified  Cotton.  By  means  of  a  glass  rod  imbue  it  thoroughly  with 
the  Acids,  and  allow  it  to  macerate,  until  a  sample  of  it,  taken  out, 
thoroughly  washed  with  a  large  quantity  of  Water,  and  subsequently 
with  Alcohol,  and  pressed,  is  found  to  be  soluble  in  a  mixture  of  1 
volume  of  Alcohol  and  3  volumes  of  Ether.  Then  remove  the  Cotton 
from  the  Acids,  transfer  it  to  a  larger  vessel,  and  wash  it,  first,  with 


THE  CELLULOSE  GROUP. 


773 


cold  Water,  until  the  washings  cease  to  have  an  acid  taste,  and  then 
with  boiling  Water,  until  they  cease  to  redden  blue  litnuis  paper. 
Finally,  drain  the  Pyroxylin  on  filtering  paper,  and  dry  it  in  small, 
detached  pellets,  by  means  of  a  water-bath  or  steam-bath,  at  a  tempera- 
ture not  exceeding  60°  C.  (140°  F.).  Keep  the  Pyroxylin,  loosely 
packed,  in  well-closed  vessels  *  containing  not  more  than  about  25 
Gm.,  in  a  cool  and  dry  place,  remote  from  lights  or  fire. 

Schonbein  first  pointed  out  the  fac^t  that  nitric  acid  acts  on  cotton 
and  produces  a  soluble  compound.  It  was  subsequently  proved  that 
this  substance,  pyroxylin,  or  gun  cotton,  belongs  to  a  series  of  closely 
related  nitro-compounds  in  which  the  nitric  acid  radicle  replaces  the 
hydroxyl  of  the  cellulose  formula.  This  may  be  shown  by  taking  the 
double  formula  for  cellulose  C12H20O10  and  the  displacement  of  the  HO, 
thus : 

Cellulose-hexanitrate. 

=  C\,H,A(N03), 

Celhilose-peiitanitrate. 
Cellulose-tet  ran  i  trat  e. 

=  C,3H,,0,(N03)3 

Cellulose-tritiitrate. 


6HNO3 

Nitric  Acid. 

5HNO3 

Nitric  Acid. 

4HNO3 

Nitiic  Acid. 

3HNO3  +  Ci,H,„0 


~r    '^'12*^20^10 

Cellulose. 

+     CijHjoOio 
Cellulose. 

+     ^12^20^10 
Cellulose. 


Water. 

+  5HA 

Water. 

-f  4H,0. 

Water. 

+  SHp. 

Water. 


2HNO3  +  Ci,H,oO, 


C,,H.A(N03),  +  2H,0. 

CelIul>so-dinitrate.  Water. 


The  soluble  pyroxylin  used  in  preparing  collodion  is  a  varying  mix- 
ture of  the  di-,  tri-,  tetra-,  and  pentanitrates.  The  hexanitrate  is  the 
true  explosive  gun  cotton,  and  is  insoluble  in  ether,  alcohol,  and  water. 

Uses. — Pyroxylin  lias  been  used  very  largely  by  photographers  for 
producing  the  basis  of  the  sensitized  film  upon  which  impressions  are 
made.  It  is  now  replaced  to  a  great  extent  by  gelatin.  The  com- 
position known  as  celbdoid,  which  is  used  so  largely  for  useful  and 
ornamental  articles,  is  made  from  pyroxylin,  camphor,  and  coloring- 
matter  heated  together  and  powerfully  pressed  into  appropriate  moulds. 
Pharmaceutical ly,  pyroxylin  is  used  in  collodions  (see  page  337). 

Official  Preparations  of  Pyroxylin. 

CoUodium This  is  made  by  introdufinj;  30  Gm.  of  pyroxylin  in  a  suitable  bottle 

Collodion.  and  adding  750  Co.  of  ethur  and  allowing  it  to  stand  for  fifteen 

minutes,  to  permit  the  penetration  of  the  ether  to  all  parts  of 
the  pyro.xj'lin  ;  250  C.c.  of  alcohol  are  now  added,  and  the  mix- 
ture shaken  until  the  pyroxylin  is  dissolved.  Pyroxylin,  even 
of  the  best  quality,  is  never  entirely  soluble  :  hence  the  direction 
to  decant  the  liquid  from  any  sediment  and  transfer  it  to  bottles. 
The  sediment  consists  of  little  filaments,  probably  of  unaltered 
cotton  :  many  physicians  prefer  to  shake  the  bottle  so  as  to  incor- 
porate the  sediment,  under  the  belief  that  the  film  i.s  stronger  on 
account  of  their  presence.  Collodion  is  used  to  protect  inflamed 
surfaces  by  applying  a  small  quantity  with  a  brush  :  a  thin, 
closely  adherent  film  remains  after  the  ether  and  alcohol  evapo- 
rate;  this  film  is  contractile,  and  is  useful  on  this  account  in 
many  minor  surgical  operations.  It  is  desirable  at  times  to  have 
a  flexible  film,  especially  when  applied  to  parts  of  the  body  which 
are  required  to  be  in  motion.  The  following  preparation  may 
then  be  used  (see  page  337). 

^Notwithstanding  the  official  dire  tioii-!,  jiyroxylin  should  not  be  kept  in  tin  cans  or  glass 
bottles  having  covers  or  stoppers  which  fit  closelj',  as  decomposition  will  be  almost  certain  to 
occur :  paper  boxes  or  cartons  are  proper  retainers. 
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Official  Preparations  of  Pyroxylin. — Continued. 

CoUodium  Flexile    .    .    .   This  is  made  by  mixing  60  Gm.  of  Canada  turpentine  and  30  Gm. 

Flexible  Collodion.  of  castor  oil  with  920  Gm.  of  collodion.     If  an  astringent  appli- 

cation is  needed  to  a  bleeding  surface,  the  styptic  collodion  may 
be  employed  (see  page  338). 
CoUodium  Styptioum     .    This  is  made  by  placing  20  Gm.  of  tannic  acid  in  a  graduated 

Styptic  Collodion.  bottle,  adding  5  Co.  of  alcohol,   25  C.c.  of  ether,  and  suflBcient 

collodion  to  make  100  C.c,  then  agitating  until  the  tannic  acid 

is  dissolved.     If   a  blistering  effect  is  desired,  the  cantharidal 

collodion  may  be  used  (see  page  338). 

CoUodium  Cantharida-       This  is  made  by  percolating  60  Gm.  of  powdered  cantharides  with 

tum.  commercial    chloroform    until    the    cantharides   are    exhausted, 

Cantharidal  Collodion.  then  recovering  by  distillation  all  but  one-fifth  of  the  percolate, 

and,  after  evaporating  the  residue  by  a  water-bath  to  15  Gm., 
mixing  it  with  85  Gm.  of  flexible  collodion.  Cantharidin,  the 
vesicating  principle  of  cantharides,  is  very  soluble  in  chloro- 
form, and,  although  the  first  cost  of  the  menstruum  is  greater 
than  that  of  ether  (the  solvent  formerly  used),  it  has  the  advan- 
tage over  ether  of  not  being  inflammable.  There  is  considerable 
loss  of  menstruum  in  carrying  out  the  process  practically.  The 
percolator  shown  on  page  433  may  be  used,  and  distillation  very 
carefully  performed  with  a  condenser  having  a  large  refrigerating 
surface  (see  page  338). 

AciDUM  OxALicuM.     Oxalic  Acid. 
H,CA2H.p;  125.7. 

This  acid  was  omitted  from  the  alphabetical  list  of  chemical  sub- 
stances in  the  U.  S.  Pharmacopoeia  :  it  is  found,  liowever,  in  the  official 
test-solutions. 

Preparation. — Oxalic  acid  may  be  made  by  acting  on  cellulose,  sugar, 
or  starch  with  nitric  acid,  with  the  aid  of  heat,  but  is  prepared  on  a 
commercial  scale  by  heating  saw-dust  with  a  mixture  of  two  molecules 
of  caustic  soda  and  one  molecule  of  potassa.  The  mixture  of  caustic 
alkalies  and  saw-dust  is  made  in  a  thick  paste,  and  then  heated  for  sev- 
eral hours  to  a  temperature  of  200°  C.  (392°  F.)  to  220°  C.  (428°  F.). 
The  gray  mass  is  then  washed  with  sodium  carbonate,  whereby  the 
potash  is  removed  as  carbonate,  the  less  soluble  sodium  oxalate  remain- 
ing. This  is  converted  into  calcium  oxalate  by  milk  of  lime,  and  the 
calcium  salt  is  then  decomposed  with  sulphuric  acid.  The  impure  oxalic 
acid  is  then  purified  by  recrystallization. 

It  occurs  in  small,  colorless,  prismatic  crystals,  which  are  odorless 
and  have  a  very  sour  taste ;  it  is  slightly  efflorescent  in  dry  air,  fusible 
at  98°  C.  (208°  F.),  and  entirely  volatile  at  a  red  heat. 

The  crystals  should  dissolve  in  not  less  than  eight  to  ten  parts  of  dis- 
tilled water  at  15°  C.  (59°  F.)  (greater  solubility  indicating  contami- 
nation with  adherent  nitric  acid).  It  is  soluble  in  4.5  parts  of  absolute 
alcohol,  and  in  7  parts  of  alcohol,  and  almost  insoluble  in  ether,  chloro- 
form, benzol,  and  benzin.  It  fuses  in  its  water  of  hydrr.tion  at  98°  C. 
(208.4°  F.),  although  continued  exposure  to  a  heat  of  60°  C.  (140°  F.) 
to  70°  C.  (158°  F.)  will  render  it  perfectlv  anhydrous.  Solutions  of 
oxalic  acid  at  100°  C.  (212°  F.)  lose  acid  by  sublimation,  and  at  157°  C. 
(314.6°  F.)  it  sublimes  rapidly.  If  the  heat  rise  to  160°  C.  (320°  F.), 
much  loss  of  acid  occurs. 

It  combines  with  salifiable  bases,  and  forms  salts  called  oxalates. 
The  most  important  of  these  are  the  three  poia^^sium  salts, — oxalate,  hi- 
noxalate,  and  quadroxalate  (acid  potassium  oxalate  plus  free  oxalic  acid). 
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ammonium  oxalate  (used  as  a  test),  and  calcium  oxalate.  The  binoxalate 
and  quadroxalate,  both  popularly  called  xalt  of  sorrel  or  essoifial  salt  of 
lemo7is,  are  employed  for  removing  iron  moulds  from  linen,  and  act  by 
their  excess  of  acid,  which  forms  a  soluble  salt  with  the  ferric  oxide  con- 
stituting the  stain. 

This  acid  in  solution  combines  readily  with  lime,  and  forms  with  it 
an  insoluble  white  precipitate  consisting  of  calcium  oxalate,  which  is 
insoluble  in  an  excess  of  oxalic  or  acetic  acid,  but  is  dissolved  by  dilute 
hydrochloric  acid. 

Uses. — This  acid  is  used  analytically  in  volumetric  estimations,  par- 
ticularly of  alkalies.  It  is  valuable  in  this  connection,  because  a  pure 
acid  may  be  easily  obtained.  The  indications  afforded  are  generally 
distinct,  and  the  solution  may  be  made  quickly.     (See  Test-Solutions.) 

The  best  antidote  to  poisoning  by  oxalic  acid  is  a  paste  made  by 
mixing  prepared  chalk  or  powdered  chalk  with  water  or  lime  water : 
it  must  be  administered  promptly  and  freely. 

Products  resulting-  from  the  Destructive  Distillation  of 
Cellulose  and  Lignin. 

When  wood  is  distilled  in  close  vessels  many  products  are  obtained. 
These  vary  with  the  kind  of  wood  used,  the  care  used  in  the  distilla- 
tion, and  the  temperature  at  which  the  distillation  is  effected.  When 
dry  hard  woods  (oak,  walnut,  or  beech)  are  distilled,  about  25  per  cent, 
of  charcoal  is  obtained,  the  liquid  portion  amounts  to  about  53  per 
cent.,  whilst  the  remainder,  22  per  cent.,  is  represented  by  waste  products, 
principally  uncondensible  gases,  carbon  dioxide,  carbon  monoxide,  etc. 
The  principal  solid,  liquid,  and  gaseous  products  are  shown  by  the 
following  list : 

Solids. — Charcoal,  inorganic  salts,  etc.  Liquids. — 1.  Aqueous 
liquid,  containing  acetic,  formic,  butyric,  crotonie,  capronic,  propionic 
acids,  acetone,  methylic  alcohol,  furfurol,  methylamine,  pyrocatechin,  and 
small  quantities  of  empyreumatic  oils  and  resins.  2.  Tarry  liquid,  con- 
taining toluol,  xylol,  cumol,  methol,  mesitylene,  pseudocumol,  phenol, 
cresol,  guaiacol,  creasol,  phlorol,  and  methylcreasol,  naphthalene,  paraffin, 
pyrene,  chrysene,  retene,  mesit.  Gases. — Carbon  dioxide,  carbon  mon- 
oxide, marsh-gas,  acetylene,  ethylene,  propene,  and  others.  The  most 
important  products  are  charcoal,  tar,  acetic  acid,  acetone,  methylic 
alcohol,  and  creasote.  Of  these,  charcoal  has  been  considered  in 
Part  III. 

ACIDUM    ACETICUM.   U.S.     Acetic  Acid. 

A  liquid  composed  of  36  per  cent,  of  absolute  Acetic  Acid  [HC2H3O2 ;  59.80]  and 
64  per  cent,  of  water. 

Preparation. — The  best  acetic  acid  for  pharmaceutical  and  medical 
uses  is  now  made  by  subjecting  oak  wood,  cut  into  small  billets,  to  a 
carefully  regulated  heat,  the  temperature  being  much  less  than  that 
necessary  to  produce  charcoal.  Tlie  advantages  are  that  the  production 
of  the  empyreumatic  substances  which  constitute  the  most  objectionable 
impurities  in  the  commercial  acid  is  largely  curtailed,  the  process  being 
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at  the  same  time  more  economical,  as  the  residue  of  slightly  darkened 
wood  is  more  valuable  than  the  completely  charred  carbon  left  by  the 
ordinary  process  (see  U.S.  Dispensatory,  17th  edition,  p.  19). 

Acetic  acid  is  also  made  by  distilling  vinegar,  a  liquid  made  by  the 
oxidation  of  dilute  alcoholic  liquids,  such  as  cider,  wine,  etc.  In  Ger- 
many acetic  acid  is  made  by  mixing  alcohol  with  water  in  the  propor- 
tion of  eight  parts  of  the  former  to  ninety-two  parts  of  the  latter,  and 
then  pouring  it  upon  beech-wood  shavings,  so  that  as  it  trickles  through 
it  is  oxidized  by  the  action  of  the  air  in  contact.  Aldehyde  is  an  inter- 
mediate product  in  this  process. 


Acidum  Aceticum.   U.S. 


A  clear,  colorless  liquid,  wholly 
volatilized  by  heat.  Sp.  gr. 
1.048  at  15°  C.  (69°  F.). 


Odor,  Taste,  and 
Reaction. 


Strong,  vinegar-like 
odor ;  purely  acid  taste ; 
strongly  acid  reaction. 


Cold, 
All  proportions. 

Boiling, 
All  proportions. 


Cold, 
All  proportions. 

Boiling, 
All  proportions. 


Tests  for  Identity  and 
Quantitative  Test. 


Tests  fob  Impurities. 


Neutralized  with  ammo- 
nia water,  it  is  colored 
deep  red  by  ferric  chlo- 
ride T.S.,  and  decolor- 
ized by  strongly  acidu- 
lating with  sulphuric 
acid. 

To  neutralize  6  Gm. 
should  require  36  C.c. 
of  normal  potassium 
hydrate  V.S.  (each  C.c. 
corresponding  to  one 
per  cent,  of  the  abso- 
lute acid),  phenolphta- 
lein  being  used  as  in- 
dicator. 


Lead,  Copper,  etc. 

Copper. 

Fixed  Impurities. 


Empyreumatic  Sub- 
stances. 


Sulphuric  Acid. 
Hydrochloric  Acid. 


Sulphurous  or  For- 
mic Acid. 


When  Acetic  Acid  is  diluted  with  20  vol- 
umes of  water,  it  should  neither  become 
colored  nor  yield  a  precipitate  with  hy- 
drogen sulphide  T.S. 

No  blue  tint  when  slightly  supersaturated 
with  ammonia  water. 

No  residue  left  on  evaporating  the  above 
alkaline  liquid  on  a  water-bath. 

No  smoky  odor  nor  taste  when  slightly  su- 
persaturated by  sodium  or  potassium  hy- 
drate T.S.  If  5  drops  of  decinormal 
potassium  permanganate  V.S.  be  mixed 
with  2  C.c.  of  the  Acid,  previously  diluted 
with  10  C.c.  of  water,  and  contained  in 
a  clean  glass-stoppered  vial,  the  pink  tint 
should  not  change  at  once  to  brown,  but 
should  change  only  gradually,  and  not 
become  entirely  brown,  or  free  from  pink- 
ish-brown, in  less  than  half  a  minute. 

Diluted  with  10  volumes  of  water,  should 
not  yield  a  precipitate  nor  turbidity  with 
barium  chloride  T.S. 

Diluted  with  10  volumes  of  water,  should 
not  yield  a  precipitate  nor  turbidity  with 
silver  nitrate  T.S. 

Neutralized  by  ammonia  and  mixed  with 
some  silver  nitrate  T.S.,  and  wanned,  it 
should  not  turn  dark  nor  deposit  a  dark- 
colored  precipitate. 


Two  strengths  of  acetic  acid  are  found  in  commerce, — the  official 
acid,  which  has  the  sp.  gr.  1.048,  and  the  No.  8  acid,  as  it  is  called, 
which  is  still  very  largely  used  :  the  latter  has  the  sp.  gr.  1.040,  and 
is  20  per  cent,  weaker  than  the  official  acid.  It  is  termed  "  No.  8" 
because  it  was  formerly  used  in  the  proportion  of  one  part  in  eight  to 
make  the  ordinary  diluted  acetic  acid,  or  distilled  vinegar.  The  salts 
of  acetic  acid  are  termed  acetates ;  they  are  all  soluble  in  water,  and 
may  be  recognized  by  heating  with  sulphuric  acid,  when  the  odor  of 


THE   CELLULOSE   GROUP. 


Til 


acetic  acid  will  be  developed  ;  a  neutral  solution  of  au  acetate  is  colored 
deep  red  by  a  solution  of  ferric  cldoride,  and,  if  the  mixture  is  boiled, 
a  brownish-red  oxyacetate  is  precipitated. 

ACIDUM    ACETICUM    DILUTUM.   U.S.     Diluted  Acetic  Acid. 

Metric.  Old  form. 

Acetic  Acid loo  Gm.  8  fl.  oz. 

Distilled  Water 500  Gm.  42  fl.  oz. 

To  make 600  Gm.  50  fl.  oz. 

Mix  them. 

This  is  the  liquid  which  is  used  as  the  menstruum  for  the  official 
vinegars  (see  page  436) :  it  contains  6  per  cent,  of  absolute  acetic  acid, 
HC2H3O2,  and  has  the  sp.  gr.  1.008.  To  neutralize  24  Gm.  of  Diluted 
Acetic  Acid  should  require  24  C.c.  of  potassium  hydrate  V.S.  (each 
C.c.  corresponding  to  0.25  per  cent,  of  the  absolute  acid),  phenol- 
phtalein  being  used  as  indicator.  Diluted  acetic  acid  is  superior  to 
vinegar  as  a  menstruum,  because  of  its  greater  purity,  more  uniform 
strength,  and  freedom  from  color. 

ACIDUM    ACETICUM    GLACIALE.   U.S.     Glacial  Acetic  Acid. 
HCjHgOj;  69.86. 

Nearly  or  quite  absolute  Acetic  Acid. 

Preparation. — This  acid  (which  is  termed  "  glacial"  because  of  its 
glassy  appearance  at  low  temperatures)  is  made  by  fusing  carefully 
fifty-four  parts  of  pure  crystallized  sodium  acetate;  the  residue  is 
coarsely  powdered,  placed  in  a  retort,  mixed  with  forty  parts  of  pure 
concentrated  sulphuric  acid,  and  distilled :  the  distillate  is  glacial 
acetic  acid. 

NaC2H302  +  H2SO,  =  HC2H3O2  -f  NaHSO, 


Sodium  Acetate.       Sulphuric  Acid. 


Glacial  Acetic 
Acid. 


Acid  godium  Sulphate. 


Acidum  Aceticum  Glacials.   JJ.  S. 


iMPUnlTIES. 


Tests  for  Impurities. 


clear,  colorless  liquid,  of  a  strong,  vinegar-like 
odor,  and  a  very  j)ungent,  purely  acid  taste. 
Somewhat  below' 16°  C.  (69°  F.)  the  Acid  be- 
comes a  crystalline  solid.  When  crystallized  by 
cold,  it  becomes  liquid  again  at  about  16°  C.  (69° 
F.).  "  At  1 17°-1 18°  C.  (242.6°-244.4°  F.)  it  boils, 
evolving  inflammable  vapors.  When  the  Acid  is 
cooled  to  a  temperature  as  near  as  possible  to 
15°  C.  (69°  F.),  but  yet  in  a  liquid  form,  its  spe- 
cific gravity  should  not  be  higher  than  1.058, 
corresponding  to  at  least  99  per  cent,  of  absolute 
acid.  To  neutralize  3  Gm.  should  require  not 
less  than  49.5  C.c.  of  potassium  hydrate  V.S. 
(each  C.c.  corresponding  to  2  per  cent,  of  the 
absolute  acid),  phenolphtalein  being  used  as  indi- 
cator. 


Empyreumatic 
Substances, 


Tint  produced  by  add- 
ing 2  drops  of  deci- 
normal  potassium 
permanganate  V.S. 
to  2  C.c.  of  the  Acid 
diluted  with  10  C.c. 
of  water,  contained 
in  a  clean  glass- 
stoppered  vial, 
should  not  be 
changed  to  brown 
within  two  hours. 


The  specific  gravity  of  glacial  acetic  acid  (100  per  cent.)  is  1.0553, 
and  the  specific  gravity  of  43  per  cent,  acid  is  nearly  the  same,  1.0552, 
whilst  80,  79,  78,  and  77  per  cent,  acids  have  exactly  the  same  density. 
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— namely,  1.0748.  It  will  thus  be  seen  that  specific  gravity  cannot  be 
relied  upon  as  a  criterion  for  strength.  The  glacial  acid  may,  how- 
ever, be  distinguished  from  the  43  per  cent,  acid  by  adding  10  per 
cent,  of  water,  when,  if  the  density  increases,  the  specimen  is  the 
stronger  acid.  (See  Oudemans'  table,  U.  S.  Dispensatory,  17th  ed., 
page  19.) 

Uses. — Glacial  acetic  acid  is  a  solvent  for  oil  of  lemon  and  other 
oils;  it  is  used  in  the  solution  of  ferric  acetate,  and,  medicinally,  it  is 
a  caustic  and  vesicant  when  applied  externally.  It  is  often  sold  iu 
various  disguises  as  a  corn-solvent. 

PIX    LIQUIDA.   U.S.     Tar. 

An  empyreumatic  oleoresin  obtained  by  the  destructive  distillation  of  the  wood 
of  Plnus palustris  Miller,  and  of  other  species  of  Pinus  (nat.  ord.  Coniferce). 

Tar  is  usually  obtained  as  a  by-product  in  the  manufacture  of  char- 
coal or  acetic  acid  (see  page  775).  It  is  thick,  viscid,  semi-fluid,  black- 
ish-brown, heavier  than  water,  transparent  in  thin  layers,  becoming 
granular  and  opaque  by  age  ;  having  an  acid  reaction,  an  empyreumatic, 
terebinthinate  odor,  and  a  sharp,  empyreumatic  taste ;  slightly  soluble 
in  water,  soluble  iu  alcohol,  in  fixed  or  volatile  oils,  and  in  solution  of 
potassa  or  of  soda.  The  volatile  products  of  tar  are  expectorant,  and 
tar  inhalations  are  often  used.  Externally,  tar  is  stimulating,  and  is 
used  in  skin  diseases. 

Official  Preparations. 
Syrupus  Picis  Liquidae  .    .    .  Made  by  washing  75  Gm.  of  tar,  mixed  with  100  Gm.  of  sand, 
Syrup  of  Tar.  with  cold  water,  pouring  400  C.c.  of  boiling  distilled  water 

upon  the  residue,  adding  100  C.c.  of  glycerin,  filtering  the 
solution,  and  dissolving  800  Gm.  of  sugar  in  the  filtrate  (see 
page  307).     Dose,  one  to  two  fluidrachms  (3.7  to  7.4  C.c). 
TTnguentum  Piois  Liquidse  .  Made  by  mixing  500  Gm.  of  tar  with  125  Gm.  of  yellow  wax 
Tar  Ointment.  and  375  Gm.  of  lard,  straining,  and  stirring  until  cold. 

OLEUM    PICIS    LIQUIDiE.   U.S.     Oil  of  Tar, 

A  volatile  oil  distilled  from  Tar. 

Oil  of  tar  is  an  almost  colorless  liquid  when  freshly  distilled,  but  soon 
acquires  a  dark,  reddisli-brown  color,  having  a  strong,  tarry  odor  and 
taste,  and  an  acid  reaction.  Sp.  gr.  about  0.970.  It  is  readily  soluble 
in  alcohol. 

The  constituents  of  oil  of  tar  are  complex  and  numerous  (see  page 
775) :  the  residue  left  after  the  distillation  of  tar  is  black  pitch.  The 
oil  is  preferred  to  tar  for  most  medicinal  uses,  because  the  insoluble  and 
inert  substances  have  been  separated. 

OLEUM    CADINUM.   U.S.     Oil  of  Cade. 
[Oleum  Juniperi  Empyreumaticum.] 
A  product  of  the  dry  distillation  of  the  wood  of  Juniperus  Oxycedrus  Linne  (nat. 
ord.  Coniferce). 

Oil  of  cade  is  a  dark  brown,  clear,  thick  liquid,  having  an  empyreu- 
matic odor  and  burning  taste.  Sp.  gr.  about  0.990.  It  is  almost  insol- 
uble in  water,  only  partially  soluble  in  alcohol,  but  completely  soluble 
in  ether,  chloroform,  and  carbon  disulphide.  Its  uses  in  medicine  are 
the  same  as  those  of  tar  and  oil  of  tar. 
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CREOSOTUM.    U.S.     Creosote. 

Preparation. — This  is  a  product  of  the  distillation  of  wood-tar,  con- 
sisting mainly  of  the  following  phenols  :  guaiacol,  or  oxyeresol,  C^HgOg, 
boiling  at  200°  C.  (392°  F.),  creosol,  CgHioOg,  boiling  at  217°  C. 
(422.6°  F.),  mdhyl-creosol,  CgH.A^  boiling  at  214°  C.  (417°  F.)  to 
218°  C.  (424.4°  F.),  and  phlorol,  CgH.oO,,  boiling  at  219°  C.  (426.2°  F.). 

The  lower  oily  layer  which  forms  in  the  distillate  from  wood-tar  is 
treated  with  potassium  carbonate  to  neutralize  the  acid  present.  Frac- 
tional distillation  is  now  resorted  to,  with  alternate  treatment  of  the 
distillate  with  sulphuric  acid  and  solution  of  potassa  to  separate  im- 
purities ;  the  liquid  is  finally  distilled,  and  the  portion  coming  over 
between  205°  C.  (401°  F.)  and  220°  C.  (428°  F.)  is  considered  to  be 
creosote.  Nearly  all  the  liquid  sold  for  and  labelled  "creosote"  in 
the  market  is  impure  carbolic  acid  or  coal-tar  creosote.  It  may  be 
distinguished  from  true  wood  creosote  by  the  tests  given  below.  The 
odor  of  each  is  distinctive  and  characteristic. 


Creosotum,   U.  S. 


An  almost  colorless  or  yellowish- 
pinkish,  highly  refractive,  oily 
liquid,  turning  to  reddish-yel- 
low or  brown  by  exposure  to 
light.  It  begins  to  boil  at 
about  205°  C.  (401°  ¥.),  and 
most  of  it  distils  over  between 
205°  and  215°  C.  {401°-419° 
F.).  When  cooled  to  —20"  C. 
( — 4°  F.)  it  becomes  gelati- 
nous, but  does  not  solidify  (dif- 
ference from  cctrbolir  acid).  It 
is  inflammable,  burning  with  a 
luminous,  smoky  flame.  When 
applied  to  the  skin,  it  produces 
a  white  stain. 


Odor,  Taste,  and 
Reaction. 


Penetrating,  smoky 
odor;  burning, 
caustic  taste ; 

neutral  or  only 
faintly  acid  reac- 
tion. Sp.  gr.  not 
below]. 070  at  15° 
C.  (59°  F.). 


Solubility. 


At  15°  C.  (59°  F.), 
150  parts  to  a  some- 
what turbid  liquid. 

Hot, 
120  parts,  forms  a 
clear  liquid  which 
on  cooling  becomes 
turbid  from  the 
separation  of  mi- 
nute oily  drops. 
The  filtrate  from 
this  yields  a  red- 
dish-brown precip- 
itate with  bromine 
T.S.  (distinction 
from  carbolic 
acid). 


Other  Solvents. 


Dissolves,  in  all 
proportions,  in 
absolute  alco- 
hol, ether, 
e  h  1  0  r  o  form, 
benzin,  carbon 
d  i  s  u  1  p  h  i  d  e, 
acetic  acid, 
and  fixed  and 
volatile  oils. 


Tests  for  Identity. 


Creosote  may  be  distinguished  from  carbolic  acid 
by  the  following  tests.  Creosote  does  not  co- 
agulate albumen  or  collodion.  If  1  volume  of 
Creosote  be  mixed  with  1  volume  of  glycerin, 
a  nearly  clear  mixture  will  result  from  which 
the  Creosote  will  bo  separated  by  the  addition 
of  1  or  more  volumes  of  water.  On  adding 
to  10  C.c.  of  a  saturated  aqueous  solution  of 
Creosote  1  drop  of  ferric  chloride  T.S.,  the 
liquid  acquires  a  violet-blue  tint,  which  rap- 
idly changes  to  greenish  and  brown,  with  for- 
mation, usually,  of  a  brown  precipitate. 

If  1  C.c.  of  Creosote  be  mixed  with  a  warm,  20- 
per-cent.  solution  of  potassium  hydrate  in  ab- 
solute alcohol,  a  solid,  crystalline  mass  will 
form  upon  cooling. 


Impuritifs.  TisTS  roR  Impurities. 


Neutral  Oils. 


Coerulignol  and 
some  other  high 
boiling  constit- 
uents of  Wood- 
tar. 


On  mixing  2  C.c.  of  Creo- 
sote with  8  C.c.  of  a 
7.5-per-ccnt.  solution 
of  sodium  hydrate,  a 
clear,  pale  yellowish 
liquid  results  which 
becomes  turbid  when 
diluted  with  water, 
but  clears  up  after  50 

[       C.c.  have  been  added. 

f  If  1  C.c.  of  Creosote  be 
shaken  with  2  C.c.  of 
benzin  and  2  C.c.  of 
fresh ]}•  prepared  bari- 
um hydrate  T.S.,  upon 
separating,  the  benzin 
should  not  be  blue  or 
muddy,  and  the  aque- 
ous layer  should  not 
have  a  red  tint. 
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Uses. — Creosote  is  a  powerful  antiseptic.  It  is  used  as  a  caustic 
application,  and  is  frequently  applied  upon  cotton  to  exposed  nerves  in 
teeth,  when  it  acts  as  a  local  anaesthetic.  It  is  also  haemostatic  when 
applied  to  bleeding  surfaces.  In  the  form  of  creosote  water  it  is  used 
internally  to  check  nausea.  When  taken  internally,  undiluted,  and  in 
large  doses,  it  is  a  powerful  poison.  The  administration  of  mucilagi- 
nous drinks,  and  the  prompt  evacuation  of  the  stomach  by  the  stomach- 
pump,  would  be  the  best  treatment,  no  antidote  to  poisoning  by  creosote 
being  known.  In  phthisis  it  is  given  internally  in  doses  of  fifteen 
minims  (1  Cc.)  per  day. 

Official  Preparation. 

Aqua  Creosoti  .    .  One-per-cent.  aqueous  solution  of  creosote  (see  page  289).     Dose,  one  to 
Creosote  Water.         two  fluidrachms  (3.7  to  7.4  C.c). 

Unofficial    Products  of   the  Destructive    Distillation  of   Cellulose   and    Allied 

Substances. 

Acetone,  CsHeO.  A  colorless,  limpid  liquid,  of  a  peculiar  ethereal  odor  and  a  burning 

Di-raethyl-ketone.  taste.     It  is  an   excellent  solvent  for  nearly  all  resins,  gums, 

Pyroacetic  Spirit.  camphor,  and  fats.     Acetone  occurs  largely  in  some  varieties  of 

wood  spirit,  and  is  a  constant  product  of  the  dry  distillation  of 
acetates ;  it  is  also  obtained  from  the  residue  left  after  manu- 
facturing aniline  by  the  distillation  of  nitrobenzene  with  acetic 
acid  and  iron. 
Acetophenone,  CsHsO,  or         Hypnotic.     Dose,  three  to  ten  grains  (0.19  to  0.6  Gm.). 
C6H5CO.CH3. 
Hypnone.        Phenyl-me- 
thyl-ketone. 
Methylic  Alcohol,  CH3HO.     It  occurs  among  the  products  of  the  dry  distillation  of  wood.     The 
watery  liquid  is  separated  from  the  tar  and  distilled;  then  the 
first  portion  of  the  distillate  is  rectified  over  slaked  lime,  so  as 
to  remove  acid,  etc.,  and  the  product  treated  with  sulphuric  acid 
to  remove  tar  and  neutralize  ammonia  and  methylamine,  and, 
lastly,  redistilled.     It  is  a  colorless,  limpid  liquid,  of  a  peculiar 
odor,  resembling  alcohol  and  acetic  ether,  and  of  a  warm  taste. 
It  is  a  good  solvent  for  volatile  oils,  fats,  and  many  resins. 

Products  resulting  from  the  Natural  Decomposition  of  Cellulose 
and  Lignin  and  their  Derivatives. 

Coal  is  fossil  fuel,  which  is  found  in  the  earth  at  various  depths,  and 
which  has  been  formed  by  the  decomposition  of  the  cellulose,  lignin,  and 
other  constituents  of  vegetable  matter  under  the  changing  influences  of 
moisture,  temperature,  and  pressure  to  which  it  is  subjected.  The  dif- 
ferences in  the  structure  and  composition  of  coal  are  undoubtedly  due 
to  the  variations  in  these  influences,  as  well  as  to  the  alterations  in  the 
character  of  the  vegetable  substances. 

Coal-Tar. — Many  valuable  compounds  have  been  contributed  by 
recent  researches  to  the  arts  and  medicine  from  this  formerly  useless 
by-product.  Coal-tar  is  a  residue  left  after  the  dry  distillation  of  bitu- 
minous coal  in  the  process  for  making  illuminating  gas  (see  page  113). 
It  is  a  very  complex  substance  :  its  composition  varies  considerably  with 
the  temperature  at  which  the  distillation  of  the  coal  is  effected,  the  yield 
of  solid  bodies  and  of  gases  being  larger  when  the  temperature  is  higher, 
while  at  a  lower  temperature  the  liquid  portion  of  the  tar  is  in  increased 
amount.  When  coal-tar  is  submitted  to  distillation  and  rectification,  it 
yields  a  brown,  oily  liquid,  known  technically  as  light  oil,  and  consisting 
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of  beuzol,  toluol,  etc. ;  then  a  black  liquid,  dead  oil,  is  obtained,  which 
contains  aniline,  naphtalin,  ])henol,  etc. ;  the  residue  in  the  still  is  pitch, 
sometimes  called  asphalt.    The  products  may  be  arranged  in  tliree  classes. 

1.  Solids. — Naphtalin,  CioHg,  methyl-naphtalin,  CnHiy,  acetyl-naph- 
talin  and  diphenyl,  C^^Hm  Auoren,  CigHio,  anthracen  and  plienan- 
thren,  Ci^Hm,  fluoranthen,  Ci^Hjo,  methyl-anthracen,  CijHij,  reten, 
CigHij,  clirysen,  CigHjj,  pyren,  CigH,o,  and  carbazol,  CigHnN. 

2.  Liquids. — These  may  be  neutral  hydrocarbons,  acids,  and  ethers 
of  the  same,  or  bases.  The  neutral  hydroGarhons  are  benzol,  CgHg, 
toluol,  CyHg,  methyl-toluol  and  iso-xylol,  CgHjo,  pseudocumol  and 
mesitylen,  C9H12,  and  cymol,  Ci^Hj^.  The  acid  constituents  are  phenol, 
CgHgO,  kresol,  orthokresol,  parakresol,  and  metakresol,  C^HgO,  phlorol, 
CgHi^O,  rosolic  acid,  C2oHig03,  pyrocatechin,  CgHg02,  and  kreosot,  con- 
sisting of  the  methyl  ethers  of  pyrocatechin  and  its  homologues,  C7H8O2, 
CgHigOj,  and  CgHigOg.  There  are  also  present,  probably  in  combination 
with  the  ammonia  of  the  ammoniacal  liquor,  acetic,  butyric,  carbonic, 
hydrocyanic,  sulphocyanic,  and  hydrosulphuric  acids.  The  bases  are 
ammonia,  NH3,  methylamine,  CH3,NH2,  ethylamine,  C2H5,NH2,  phe- 
nylamine,  CgH5,NH2,  pyridine,  CgHjN,  picoline,  CgHgN,  lutidine, 
C7H9N,  collidine,  CgHjiN,  leukoline,  CgH^N,  iridoline,  CigHgN,  kryp- 
tidine,  CnHuN,  acridine,  C12H9N,  coridine,  CioHjgN,  rubidine,  CnHj^N, 
and  viridine,  C12H19N. 

3.  Gases. — (a.)  Illuminating  gases.  Acetylen,  C2H2,  ethylen,  C2H4, 
propylen,  C3Hg,  butylen,  C4Hg,  allylen,  Cfii,  crotonylen,  C4Hg,  teren, 
CjHg,  and  vapors  of  benzol,  CgHg,  styrolene,  CgHg,  naphthalin,  CjoHg, 
methyl-naphthalin,  CiiH,,j,  fluoren,  C13H10,  fluoranthen,  CijHio,  propyl, 
(C3H7)2,  and  butyl,  (C\H9)2. 

(6.)  Heating  and  diluting  gases.  Hydrogen,  Hj,  marsh-gas  (methane), 
CH4,  and  carbon  monoxide,  CO. 

(c.)  Impurities.  Carbon  dioxide,  COg,  ammonia,  NH3,  cyanogen, 
(CN)2,  methyl-cyanide,  CH3,CN,  sulphocyanic  acid,  CN,SH,  hydrogen 
sulphide,  H2S,  carbon  disulphide,  CSg,  carbon  oxysulphide,  COS,  and 
nitrogen,  N^. 

NAPHTALINUM.   U.S.     Naphtalin. 

CioH8  =  127.7.  [Naphtalene.] 

A  hydrocarbon  obtained  from  coal-tar.     It  should  be  kept  in  well-stoppered  bottles. 

On  subjecting  coal-tar  to  distillation  this  substance  passes  over  into 
the  condensing  vessels  immediately  after  the  naphtha. 


Naphtalinum.  U.S. 

Odor,  Taste,  and 
Reaction. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

Colorless,  shining,  transpa- 
rent     lamina).       Slowly 
volatilized  on  exposure  to 
air. 

Strong,  charac- 
teristic odor,  re- 
sembling that  of 
coal-tar;    burn- 
ing,     aromatic 
taste ;     neutral 
reaction. 

Insoluble,  but 
when  boiled 
with   it    the 
latter  im- 
parts a  faint 
odor    and 
ta.«te  to  the 
water. 

At  15°  C. 
(59°  F.), 
15  part:i. 

Boiling, 
Very   sol- 
uble. 

Very    soluble     in 
ether,    chloro- 
form, carbon  di- 
sulphide,     and 
fixed   and   vola- 
tile oils. 
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Tests  for  Identity. 


Naphtalin  volatilizes  slowly  at  ordinary  temper- 
atures ;  rapidly  when  heated.  It  also  volatil- 
izes with  the  vapors  of  water  or  alcohol.  At 
80°  C.  (176°  F.)  it  melts,  and  at  218°  C. 
(424.4°  F. )  it  boils.  Its  vapor  is  inflammable, 
burning  with  a  luminous  and  smoky  flame. 
When  ignited,  it  is  consumed,  leaving  no 
residue. 


Test  por  Impurities. 


Con  tamina- 
tions  de- 
rived from 
Coal-tar. 


f  On  shaking  a  small  portion 
of  Naphtalin  with  con- 
centrated sulphuric  acid, 
the  acid  should  remain 
colorless,  and  should  not 
acquire  more  than  a  pale 
reddish  tint  if  the  mix- 
ture be  heated  for  five 
minutes  on  a  water-bath. 


Uses. — Naphtalin,  or  coal-tar  camphor,  is  used  almost  exclusively  as 
an  insecticide,  to  prevent  the  ravages  of  moths  in  woollen  clothing. 
For  this  purpose  it  has  to  a  large  extent  replaced  camphor. 


NAPHTOL.   U.S.     Naphtol. 

CioH70H  =  143.66.  [Beta-Naphtol.] 

A  phenol  occurring  in  coal-tar,  but  usually  prepared  artificially  from  naphtalin. 
Naphtol  should  be  kept  in  dark  amber-colored,  well-stoppered  bottles. 

When  naphtalin  is  digested  with  sulphuric  acid,  two  acids  are  formed. 
When  one  of  these  (alpha-naphtalin  sulphonic  acid)  is  heated  with  sul- 
phuric acid,  the  beta  variety  is  formed  ;  and  when  the  latter  is  fused  with 
an  alkaline  hydrate,  beta-naphtol  (the  official  naphtol)  is  produced. 


Naphtol.  V.S. 


Colorless  or  pale  buff-colored,  shining, 
crystalline  laminae,  or  a  white,  or 
yellowish-white,  crystalline  powder, 
permanent  in  the  air.  When  heated, 
Naphtol  sublimes  easily.  It  is  also 
volatilized  with  the  vapors  of  alco- 
hol or  water.  It  melts  at  122°  C. 
(251.6°  F.),  and  boils  at  286°  C. 
(546.8°  F.).  On  ignition  it  is  con- 
sumed, leaving  no  residue. 


Odor,  Taste, 
AND  Keaction. 


Faint,  phenol- 
like odor, 
and  a  sharp 
and  pun- 
gent but 
not  persist- 
ent taste ; 
neutral  re- 
action. 


Water. 


At  15°  C. 

(59°  F.), 
1000  parts. 

Boiling, 
75  parts. 


Alcohol.       Other  Solvents. 


At  15°  C. 

(59°  F.), 
0.75  part. 

Boiling, 
Very  solu- 
ble. 


Very  soluble  in 
ether,  chloro- 
form, or  solu- 
tions of  caus- 
tic alkalies. 


Tests  for  Identity. 


Tests  for  Impurities. 


A  cold,  saturated,  aqueous  solution  of  Naphtol, 
when  mixed  with  ammonia  water,  exhibits  a 
faint  bluish  fluorescence.  Chlorine  or  bro- 
mine water  added  to  the  aqueous  solution  pro- 
duces a  white  turbidity,  which  disappears  on 
adding  ammonia  water  in  excess.  On  adding 
about  0.1  Gm.  of  Naphtol  to  about  5  C.c.  of  an 
aqueous  solution  (1  in  4)  of  potassium  hy- 
drate, then  about  1  C.c.  of  chloroform,  and 
gently  warming,  the  aqueous  layer  will  ac- 
quire a  blue  tint,  changing  after  a  while  to 
green  and  brown.  Ferric  chloride  T.S.  colors 
the  aqueous  solution  of  Naphtol  greenish,  and, 
after  some  time,  causes  the  separation  of  white 
flakes,  which  turn  brown  upon  the  applica- 
tion of  heat.  A  piece  of  pine  wood  dipped 
into  an  aqueous  solution  of  Naphtol,  and 
afterwards  moistened  with  diluted  hydro- 
chloric acid,  becomes  green  on  exposure  to 
daylight. 


Naphtalin. 


Other    Organic 
Impurities. 


Absence  of,  and 
d  i  s  t  i  n  ct  i  on 
from,  alpha- 
naphtoljWhich 
produces  at 
once  a  crim- 
son color,  turn- 
ing deep  blue 
in  the  upper 
part  of  the 
zone  on  stand- 
ing. 


Naphtol  should  dissolve  in 
60  parts  of  ammonia 
water  without  leaving  a 
residue. 

And  the  solution  should 
not  have  a  deeper  tint 
than  pale  yellow. 
'  If  0.1  Gm.  of  Naphtol  be 
mixed,  in  a  test-tube, 
with  1  drop  of  syrup  and 
5  C.c.  of  water,  and 
about  3  C.c.  of  concen- 
trated sulphuric  acid  be 
then  poured  into  the  tube 
held  in  a  slanting  posi- 
tion, so  that  the  liquids 
may  form  separate  lay- 
ers, a  yellowish-brown 
color  will  appear  at  the 
zone  of  contact,  which 
becomes  darker  on  stand- 
ing. 
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Uses. — Naphtol  is  used  as  an  antiseptic  in  skin  diseases.  It  retards 
the  growtli  of"  bacteria,  and  has  been  given  internally  in  doses  of  three 
to  five  grains  (0.2  to  0.33  Gm.). 


ACETANILIDUM.   U.S.     Acetanilid. 
CjHjNH.C.HgO  =  134.73. 
An  acetyl  derivative  of  aniline. 


[Phenylacetamide.] 


Acetanilid,  or  antijebrin,  is  made  by  heating  a  mixture  of  aniline  and 
glacial  acetic  acid  to  the  boiling  point;  the  cooled,  congealed  residue  is 
purified  by  sublimation  or  recrystallization. 


Acetanilidum.   U.  S. 


White,  shining,  micaceous, 
crystalline  laminae,  or  a 
crystalline  powder,  perma- 
nent in  the  air. 


Ocon,  Taste,  and 
Beactiun. 


Odorless,  having  a 
faintly  burning 
taste ;  neutral  re- 
action. 


At  15°  C. 
(69°  F.), 
194  parts. 

Boiling, 
18  parts. 


Alcoliul. 


At  15°  C. 
(59°  F.), 
5  parts. 

Boiling, 
0.4  part. 


Other  Solvents. 


In  18  parts  of 
ether,  easily 
soluble  in 
chloroform. 


Tests  fob  Identity. 


Impurities. 


Tests  tor  Impurities. 


When  heated  to  11:5°  C.  (2.S5.4°  F.),  Acetanilid 
melts.  Upon  ignition,  it  is  consumed  without 
leaving  a  residue.  When  agitated  with  color- 
less, concentrated  sulphuric  acid,  in  a  clean 
test-tube,  it  dissolves  without  iinpaiting  color 
to  the  liquid.  Ou  boiling  0.1  (im.  of  Acetani- 
lid for  several  minutes  with  2  C.c.  of  hydro- 
chloric acid,  a  clear  solution  results  which, 
when  mi.xed  with  3  Co.  of  a  o-per-cont. 
aqueous  solution  of  carbolic  acid,  and  after- 
wards with  5  C.c.  of  a  filtered,  saturated  so- 
lution of  chlorinated  lime,  acquires  a  brown- 
ish-red color,  becoming  blue  upon  supersatu- 
ration  with  ammonia. 


Isonitril. 


Aniline  Salts 
and  various 
Allied  Sub- 
stances. 


On  heating  about  0.1  Gm.of 
Acetanilid  with  a  few  C.c. 
of  concentrated  solution 
(1  in  4)  of  potassium  or 
sodium  hydrate,  the  char- 
acteristic odor  of  aniline 
becomes  noticeable.  On 
now  adding  chloroform, 
and  again  heating,  the 
disagreeable  odor  of  iso- 
nitril (which  is  poisonous) 
is  evolved. 

A  cold  saturated,  aqueous 
solution  of  Acetanilid, 
added  to  ferric  chloride 
T.S.,  should  not  atfect  the 
color  of  the  latter. 


Uses. — Acetanilid  is  an  anti})yrctic,  reducing  temperature,  and  in 
raodei'ate  doses  producing  diaphoresis.  The  dose  is  from  five  to  ten 
grains  (0.3  to  0.6  Gm.). 


ACIDUM    CARBOLICUM  CRUDUM.   U.  S.     Crude  Carbolic  Acid. 

A  liquid  consi-sting  of  various  constituents  of  coal-tar,  chiefly  crcsol  and  phenol, 
obtained  by  fractional  distillation. 

Preparation. — That  portion  of  the  heavy  oil  obtained  bv  di.stilling 
coal-tar  which  comes  over  between   165°  C.  (329°  F.)  aiid  190°  C. 
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(374°  F.)  is  technically  called  "  dead  oil,"  which  name  was  given  to 
this  fraction  of  the  crude  distillate  because  it  was  formerly  believed  to 
have  no  value.  When  "  dead  oil"  is  redistilled,  the  product  is  crude 
carbolic  acid :  if  the  latter  is  redistilled,  the  first  distillate  is  principally 
water,  until  the  temperature  of  165°  C.  (329°  F.)  is  reached.  From 
this  point  to  185°  C.  (365°  F.)  nearly  pure  and  crystallizable  phenol, 
or  carbolic  acid,  will  distil  over,  whilst  the  portion  received  between  the 
temperatures  of  185°  C.  (365°  F.)  and  195°  C.  (383°  F.)  will  not  crys- 
tallize, but  will  consist  mainly  of  cresol  and  other  phenols.  At  tem- 
peratures from  195°  C.  (383°  F.)  to  211°  C.  (411.8°  F.),  cresol,  CyHgO, 
aud  xylenol,  CgHigO,  are  obtained.  Crude  carbolic  acid  consists  of 
phenol,  with  small  quantities  of  cresol  and  other  phenols.  According 
to  Dr.  Squibb,  however,  it  is  principally  the  second  distillate  above 
mentioned,  from  185°  C.  (365°  F.)  to  195°  C.  (383°  F.),  aud  consists 
mainly  of  cresol. 


Acidum  Carbolicum  Grudum.   V.  S. 


A  nearly  colorless  or  reddish-brown 
liquid,  of  a  strongly  empyreu- 
matic  and  creosote-like  odor ;  hav- 
ing a  benumbing,  blanching,  and 
caustic  effect  on  the  skin  or  mucous 
membrane;  slightly  acid  reaction 
in  aqueous  solution ;  gradually 
turning  darker  on  exposure  to  air 
and  light. 


Tests  fob  Identity. 


Bromine  water  produces,  in  an  aqueous  solution  of  Car- 
bolic or  Crcsylic  Acid,  a  white,  flocculent  precipitate. 

The  crude  Acid  should  not  dissolve  in  less  than  15  parts 
of  water,  nor  should  the  solution  have  an  alkaline 
reaction. 

If  60  volumes  of  the  crude  Acid  be  diluted  with  warm 
water  and  the  mixture  well  shaken,  cooled,  and  allowed 
to  separate,  the  amount  of  undissolved  impurities 
should  not  exceed  5  volumes,  or  10  per  cent,  by  vol- 
ume of  the  crude  acid. 


Uses. — Crude  carbolic  acid  is  a  powerful  antiseptic,  and  is  largely 
used  in  hospitals  and  in  domestic  practice  as  a  disinfectant.  It  is  well 
adapted  for  this  purpose ;  and  if  it  is  of  the  official  quality,  it  is 
superior  to  pure  carbolic  acid,  as  cresol  is  known  to  be  more  energetic 
than  phenol.  For  profuse  use,  two  parts  of  crude  carbolic  acid  should 
be  thoroughly  agitated  with  eighty-eight  parts  of  water,  and,  after  the 
mixture  has  been  allowed  to  stand  a  short  time,  the  solution  filtered. 


ACIDUM    CARBOLICUM.   U.S.     Carbolic  Acid. 

CgH.OH  =  93.78.         [Phenol.] 

A  constituent  of  coal-tar,  obtained  by  fractional  distillation,  and  subsequently 
purified. 

Preparation. — This  valuable  product  is  properly  termed  phenol, 
and  it  belongs  to  a  well-marked  class  of  hydrocarbons  of  which  it  is 
the  type.  It  is  made  by  distilling  crude  carbolic  acid,  and  separating 
and  purifying  the  distillate  by  repeated  crystallizations.  When  per- 
fectly pure,  carbolic  acid  is  devoid  of  the  odor  of  creosote,  but  it  has  a 
peculiar  aromatic  odor,  which  is  not  disagreeable. 
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Aoidum  Carbolicum.  U.  S. 

Odor,  Taste,  and 

1 

SoLUDILITY. 

Keaction. 

Water. 

Alcohol. 

Other  Solvents. 

Colorless,  separate,  or  inter- 
laced, needle-shaped  crys- 
tals, or  a  white,  crystalline 
mass,  sometimes  acquir- 
ing a  reddish    tint,  deli- 
quescent on   exposure  to 
moist  air.     When  gently 
heated.      Carbolic      Acid 
melts,    forming  a  highly 
refractive  liquid.     When 
liquefied  by  a  gentle  heat 
and  slowly  cooled,  under 
constant    stirring,     until 
partly  recrystallized,  the 
semi-liquid    mass    should 
show  a  temperature   not 
lower  than    35°    C.   (96° 
F.);  boiling  point  should 
not  be  higher  than  188° 
C.  (370.4°  F.).    The  crys- 
tals  melt  at   35°-42°  C. 
(95°-107.6°  F.),  and  boil 
at  181°-188°  C.  (357.8°- 
370.4°    F.),— the    higher 
melting    and    the    lower 
boiling  points  being  those 
of    the  pure   and    anhy- 
drous acid.    On  continued 
heating  the  Acid  is  com- 
pletely  volatilized.     The 
vapor  of  the  Acid  is  in- 
flammable. 

Distinctive,  slight- 
ly aromatic    odor 
resembling  that  of 
creosote;  when  di- 
luted,   a  sweetish 
taste,       with       a 
slightly    burning 
after-taste ;  faint- 
ly acid  reaction. 

15   parts.      100 
parts    of    the 
crystals       are 
liquefied      by 
the     addition 
of     about     8 
parts  of  water. 
The  solubility 
in  water  varies 
according     to 
the  degree  of 
hydration     of 
the  Acid. 

Very 
soluble. 

Very  soluble  in 
ether,    chloro- 
form,    benzol, 
carbon    disul- 
phide,     glyce- 
rin, and  fixed 
and       volatile 
oils.       Almost 
insoluble*      in 
beuzin. 

Tests  fob  Identity. 

Impurities.                Tests  foe  Impurities. 

Carbolic  Acid  coagulates  albumen  or  collodion 
(difference  from   creosote).       With    bromine 
water  its  aqueous  solution  forms  a  white  pre- 
cipitate, which  at  first  redissolves,  but  be- 
comes permanent  as  more  of  the  reagent  is 
added,  and  appears  crystalline  under  the  mi- 
croscope. On  adding  to  10  C.e.  of  a  1-per-cent. 
aqueous  solution  of  the  Acid  1  drop  of  ferric 
chloride  T.  S.,  the  liquid  acquires  a  violet- 
blue  color  which  is  permanent. 

Creosote     and 
Cresylic  Acid. 

One  volume  of  cold,  lique- 
fied  Carbolic  Acid,  con- 
taining  8   per    cent,    of 
water,     forms,     with     1 
volume    of    glycerin,    a 
clear  liquid  which  is  not 
rendered   turbid    by   the 
addition  of  3  volumes  of 
water. 

Quantitative  Test. 


If  0.039  Gm.  of  Carbolic  Acid  be  tested  by  the  method  immediately  following,  there  should 
be  required  for  its  complete  conversion  into  tribromophenol  not  less  than  24  C.c.  of  deci- 
normal  bromine  V.S.  (each  C.c.  of  the  volumetric  solution  corresponding  to  4  per  cent,  of 
absolute  Phenol). 


Valuation  of  Carbolic  Acid. — Dissolve  1.563  Gm.  of  the  Carbolic  Acid  to  be 
valued  in  a  sufficient  qu:uitity  of  water  to  make  1000  C.c.  Transfer  25  C.c.  of  this 
solution  (containing  0.089  Gra.  of  the  acid)  to  a  glass-stoppered  bottle  having  a  capacity 
of  about  200  C.c,  add  30  C.c.  of  decinormal  bromine  V.S.  (which  is  5  C.c.  more  than 
would  be  required  if  the  carbolic  acid  in  the  solution  were  absolute  phenol,  the  ex- 
cess being  added  to  promote  the  formation  and  separation  of  tribromophenol),  then 
5  C.c.  of  hydrochloric  acid,  and  immediately  insert  the  stopper.  Shake  the  bottle 
repeatedly  in  the  course  of  half  an  hour,  then  remove  the  stopper  just  sufficiently  to 
introduce  quickly  5  C.c.  of  a  20-per-cent.  aqueous  solution  of  pota.«sium  iodide,  being 
careful  that  no  bromine  vapor  escape,  and  inunediately  stopper  the  bottle.  Shake 
the  latter  thoroughly,  remove  the  stopper  and  rinse  it  and  the  neck  of  the  bottle  with 
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a  little  water,  so  that  the  washings  may  flow  into  the  hottle,  and  then  add,  from  a 
burette,  decinormal  sodium  hyposulphite  V.S.,  until  the  iodine  tint  is  exactly  dis- 
charged, using  towards  the  end  a  few  drops  of  starch  T.S.  as  indicator.  Note  the 
number  of  C.c.  of  decinormal  sodium  hyposulphite  V.S.  consumed.  Deduct  this 
from  30  (the  number  of  C.c.  of  bromine  V.S.  originally  added),  and  multiply  the 
remainder  by  4.  The  product  will,  approximately,  represent  the  percentage  of  ab- 
solute Phenol  in  the  Carbolic  Acid  tested. 

Carbolic  acid,  as  it  is  found  in  commerce,  varies  in  the  proportion 
of  water  that  it  contains,  and  a  shght  variation  materially  alters  the 
melting  and  boiling  points.  The  congealing  point  is  regarded  by  Dr. 
Squibb  as  a  better  test  of  the  quantity  of  real  phenol  present  in  a 
sample  than  the  melting  point ;  the  congealing  point  should  be  between 
29.4°  C.  (85°  F.)  and  38.5°  C.  (101°  F.),  and  is  ascertained  by  melting 
some  of  the  acid  in  a  beaker  and  stirring  with  a  thermometer  until  it 
completely  crystallizes.  The  mercury  rises  in  the  thermometer  and  re- 
mains constant  for  a  considerable  length  of  time  during  the  congelation. 

Uses. — Pure  carbolic  acid  is  largely  used  as  an  antiseptic  ;  it  is  often 
found  of  two  qualities,  known  as  "No.  1  gold  label"  and  "No.  2  ;"  the 
former  should  be  exclusively  used  in  antiseptic  surgery  and  for  making 
preparations  intended  for  internal  use.  It  is  a  good  practice  to  add 
one  fluidounce  of  water  to  a  pound  of  carbolic  acid  in  the  bottle,  and 
warm  the  whole  up  on  a  water- bath  until  the  solution  is  effected.  The 
contents  may  then  be  used  in  a  liquid  form  without  the  troublesome 
necessity  of  weighing  the  crystals. 


I 
\ 


Glyceritum  Acidi  Carbolic! 

Glycerite  of  Carbolic  Acid. 

TJnguentum  Acidi  Carbolici 

Ointment  of  Carbolic  Acid. 


Official  Preparations. 

.    .  Made  by  mixing  20  Gm.  of  carbolic  acid  and  80  Gm. 

of  glycerin,     (See  page  319.) 
.    .  5  Gm.  of  carbolic    acid;    95  Gm.  of  ointment.      (See 

Unguenta.) 


RESORCINUM.    U.  S.     Resorcin. 
CjH^(OH)2  =  109.74.  [Resorcinol.     Metadioxybenzol.] 

A  diatomic  phenol.     Resorcin  should  be  kept  in  dark  amber-colored  vials. 

Preparation. — Resorcin  is  usually  prepared  by  fusing  sodium  benzol 
disulphonate  with  caustic  soda  ;  it  may  be  made  in  several  other  ways, 
— by  the  destructive  distillation  of  brazilin,  or  by  the  fusion  of  either 
galbanum,  ammoniac,  sagapenum,  asafetida,  or  acroides  with  caustic 
potassa.  Resorcin  is  a  diatomic  phenol  isomeric  with,  pyrocatechin  and 
hydroquinone. 


Odor,  Taste,  and 
Eeaction. 

Solubility. 

Besorcinum.   U.  S. 

Water. 

Alcohol. 

Other  Solvents. 

Colorless  or  faintly  reddish,  needle- 
shaped     crystals      or      rhombic 
plates.     Resorcin  acquires  a  red- 
dish or  brownish  tint  by  exposure 
to  light  and  air.    When  heated  to 
a  temperature  between  110°  and 
119°   C,   (2.30°  and   246.2°   F.), 
Resorcin  melts,  a  higher  melting 
point  indicating  a  greater  degree 
of  purity.     At  a  higher  heat  it  is 
completely  volatilized. 

Faint,      peculiar 
odor;   disagree- 
able,   sweetish, 
and   afterwards 
pungent    taste. 
Neutral      or 
faintly  acid  re- 
action. 

At  15°  C. 

(59°  F.), 
0.6  part. 

Boiling, 
Very  sol- 
uble. 

At  15°  C. 

(59°  F.), 
0.5  part. 

Boiling, 
Very  sol- 
uble. 

Readily    solu- 
ble  in    ether 
or    glycerin. 
Very  slightly 
soluble   in 
chloroform. 
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On  adding  a  few  drops  of  ferric  chloride  T.S.  to  10  C.c. 
of  a  dilute  aqueous  solution  ( 1  in  200)  of  Resorcin,  the 
liquid  assumes  a  bluish-violet  color. 

If  O.I  Gm.  of  Resorcin  be  dissolved  in  1  C.c.  of  potassium 
hydrate  T.S.  and  a  drop  of  chloroform  added,  the 
mixture,  upon  being  heated,  will  assume  an  intense 
crimson  color.  If  a  slight  excess  of  hydrochloric 
acid  be  then  added,  the  color  will  change  to  a  pale 
straw-yellow. 

On  cautiously  heating  0.05  Gm.  of  Resorcin  with  0.1 
Gm.  of  tartaric  acid  and  10  drops  of  concentrated 
sulphuric  acid,  a  thick,  carmine-red  liquid  will  be 
formed,  becoming  pale  yellow  when  diluted  with 
water. 


Impurities. 


Test  for  Impurities. 


Empyreumatic 
Bodies. 


A  concentrated 
aqueous  solution 
(1  in  2)  of  Resor- 
cin should  be 
colorless,  and 
when  gently 
heated  should 
not  emit  the  odor 
of  phenol. 


Uses. — Resorcin  is  an  antiseptic  closely  resembling  carbolic  acid  in 
its  physiological  action.  It  is  used  mainly  externally  iu  various  skin 
diseases.    The  dose  of  resorcin  is  two  to  three  grains  (0.13  to  0.19  Gm.). 


ACIDUM    SALICYLICUM.    U.S.     Salicylic  Acid. 
HC7H5O3;   137.67. 

Preparation. — Although  salicylic  acid  may  be  obtained  from  several 
natural  sources,  it  is  now  obtained,  according  to  Kolbe's  patent,  by  treat- 
ing sodium  phenol  (or  carbolate)  with  carbon  dioxide.  For  this  pur- 
pose, the  most  concentrated  caustic  soda  solution  is  evaporated  with  the 
corresponding  amount  of  phenol  to  a  dry  powder ;  this  is  then  heated 
to  100°  C.  (212°  F.),  while  a  stream  of  dry  carbon  dioxide  is  passed 
over  it.  The  temperature  is  gradually  raised  to  180°  C.  (356°  F,),  and 
increased  to  220°  C.  (428°  F.)  as  soon  as  phenol  distils  over,  and  finally 
raised  to  250°  C.  (482°  F.),  until  no  more  phenol  distils.  In  the  re- 
tort, the  half  of  the  phenol  used  remains  as  sodium  salicylate,  while  the 
other  half  has  distilled  over  unchanged.     The  reaction  is  as  follows : 

2NaC6H50  +  CO2  =  CgHeO  +  Na^HA. 

Sodium  Carbon  Phenol.  Normal  Sodium 

Phenol.  Dioxide.  Salicylate. 

The  sodium  salt  thus  obtained  is  dissolved  in  water,  decomposed  by 
hydrochloric  acid,  and  the  salicylic  acid  filtered  off,  washed,  and  crys- 
tallized out  of  hot  water,  or  purified  by  sublimation  in  a  current  of 
superheated  steam  or  dialyzed. 


Acidum  Salicylicum,    U.  S. 

Odor,  Taste,  and 
Ueaction. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

Fine,  white,  light,  prismatic, 
needle-shaped  crystals,  per- 
manent   in    the    air,    free 
from  odor  of  carbolic  acid. 

Having   sometimes 
a  slight  aromatic 
odor ;        sweetish 
and  slightly  acrid 
taste  ;   a;id   reac- 
tion. 

Cold, 
450  parts. 

Boiling, 
14  parts. 

Cold, 
2.4  parts. 

Boiling, 
Very 
soluble. 

Soluble  in  2  parts  of 
ether,    in     2    parts 
of  absolute  alcohol, 
and  in  80  parts  of 
chloroform. 
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Tests  fob  Identity. 


When  heated  to  about  156°  C. 
(312.8°  F.),  the  Acid  begins 
to  melt,  and  is  completely 
melted  at  157°C.  (314.6°  F.) ; 
at  about  200°  C.  (392°  F.)  it 
begins  to  sublime ;  at  a  higher 
temperature  it  is  volatilized 
and  decomposed  with  odor  of 
carbolic  acid,  and  without 
leaving  more  than  0.6  per 
cent,  of  fixed  residue.  The 
saturated,  aqueous  solution 
is  colored  intensely  bluish- 
violet  and  violet-red,  in  high 
dilution,  by  ferric  chloride 
T.S. 

On  adding  to  a  small  portion  of 
the  Acid,  in  a  test-tube,  about 
1  C.c.  of  concentrated  sul- 
phuric acid,  then,  cautiously, 
about  1  C.c.  of  methyl  ic  alco- 
hol, in  drops,  and  heating  the 
mixture  to  boiling,  the  odor 
of  methyl  salicylate  will  be 
evolved. 


Impubities. 


Tests  fob  Impubities. 


Hydrochloric 
Acid. 


Iron,  Carbolic 
Acid,  or  Color- 
ing Matter. 


Readily  Car- 
bonized Or- 
ganic Impu- 
rities. 


Carbolic  Acid. 


A  solution  of  0.5  Gm.  of  the  Acid,  in  a 
clean  test-tube,  in  10  C.c.  of  alcohol, 
mixed  with  a  few  drops  of  nitric  acid, 
should  remain  unaffected  upon  the  ad- 
dition of  a  few  drops  of  silver  nitrat« 
T.S. 

A  saturated  solution  of  the  Acid  in  abso- 
lute alcohol,  when  allowed  to  evaporate 
spontaneously  in  an  atmosphere  free 
from  dust,  should  leave  a  perfectly  white 
crystalline  residue,  without  a  trace  of 
color  at  the  points  of  the  crystals. 

On  treating  about  0.5  Gm.  of  the  Acid,  in 
a  clean  test-tube,  with  10  C.c.  of  con- 
centrated sulphuric  acid,  no  color  should 
be  imparted  to  the  latter  within  fifteen 
minutes. 

If  1  Gm.  of  the  Acid  be  dissolved  in  an 
excess  of  cold  sodium  carbonate  T.S., 
the  liquid  agitated  with  an  equal 
volume  of  ether,  and  the  ethereal  solu- 
tion allowed  to  evaporate  spontaneously, 
the  residue,  if  any,  should  have  no  odor 
of  carbolic  acid. 


I 
I 


Uses. — Salicylic  acid  is  an  important  product.  It  is  used  as  an 
antipyretic,  in  doses  of  seventy-five  grains,  given  in  divided  doses  until 
the  temperature  is  lowered.  Its  principal  use  is  in  rheumatism  and 
gout,  the  dose  being  ten  grains  (0.6  Gm.).  Three  solid  salts  of  the 
acid  are  official, — sodium,  lithium,  and  physostigmine  salicylates. 
The  first  is  a  very  valuable  salt,  and  is  generally  relied  upon  now  for 
the  internal  administration  of  the  acid.  Methyl  salicylate,  or  arti- 
ficial oil  of  wintergreen,  was  added  at  the  last  revision  of  the  U.  S. 
Pharmacopoeia. 

SALOL.   U.  S.     Salol, 
C6H5C,H503  =  213.49.     [Phenyl  Salicylate.] 
The  salicylic  ether  of  phenol.  . 

Preparation. — Salol  is  prepared  by  heating  salicylic  acid  with  phenol 
in  the  presence  of  phosphorus  pentachloride  or  phosphorus  oxy- 
chloride ;  the  elements  of  water  are  withdrawn  by  this  action,  and  the 
phenyl  group  is  caused  to  unite  with  the  salicylate  radical. 


Salol.  U.S. 

Odok,  Taste,  and 
Reaction. 

Solubi!,itt. 

Water. 

Alcohol. 

Other  Solvents. 

A    white,     crystalline    powder, 
permanent  in  the  air.     When 
heated  to  42°-43°  C.  (107.6°- 
109.4°  F.),  Salol  melts.    When 
heated  on  platinum,  it  takes 
fire,  and  is  consumed,  leaving 
no  residue. 

Odorless,  or  hav- 
ing    a     faintly 
aromatic    odor  ; 
almost  tasteless; 
neutral       reac- 
tion. 

Almost 
insoluble. 

At  15°  C. 
(59°  F.), 
10  parts. 

Boiling, 
Very  sol- 
uble. 

Soluble     in     0.3 
part    of    ether. 
Readily  soluble 
in    chloroform, 
and  in  fixed  or 
volatile  oils. 

THE  CELLULOSE  GROUP. 
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Tests  fob  Identitt  and  Quantitative  Test. 


On  warming  a  small  portion  of  Salol  with  enough 
sodium  hydrate  T.S.  to  dissolve  it,  and  then 
supersaturating  the  liquid  with  hydrochloric 
acid,  salicylic  acid  will  separate,  and  the  odor 
of  phenol  will  become  perceptible. 

In  an  alcoholic  solution  of  Salol,  bromine  water, 
added  in  excess,  produces  a  white  precipitate. 

On  adding  a  few  drops  of  dilute  ferric  chloride 

J  T.S.,  made  by  diluting  the  test-solution  with  20 
volumes  of  water  to  10  C.c.  of  an  alcoholic 
solution  (1  in  60)  of  Salol,  the  liquid  will  ac- 
quire a  violet  tint.  If,  however,  a  few  drops  of 
the  alcoholic  solution  of  Salol  be  added  to  10 
C.c.  of  the  diluted  ferric  chloride  T.S.,  a  whitish 
cloudiness,  but  no  color,  will  be  produced  on 
shaking. 


Impurities. 


Tests  fob  Impubitiks. 


Uncombined 
Carbolic  or 

Salicylic 
Acid. 


Sulphate  or 
phosphate. 

Chloride. 


On  shaking  1  Gm.  of 
Salol  with  50  C.c.  of 
water,  the  filtrate 
should  not  be  afiFected 
by  ferric  chloride  T.S. 
previously  diluted 
with  20  volumes  of 
water. 

Nor  by  barium  chloride 
T.S., 

Nor  by  silver  nitrate 
T.S. 


Uses. — Salol  is  used  as  an  interual  antiseptic,  it  being  decomposed 
in  the  small  intestine,  when  in  contact  with  alkaline  fluids,  into  carbolic 
and  salicylic  acids.  The  dose  is  from  fifteen  to  thirty  grains  (0.97  to 
2  Gm.). 

Unofficial  Products  of  the  Destructive  Distillation  of  Coal-Tar. 


Acetylphenylhydrazin, 
CeHsNH,— NH.CH3CO 
(Pyrodin,  Hydracetin). 
Agathin,     C6H4(0H)CH  = 
N.N(CH3).C8H5, 
Salicyl-a-methyl-phenyl- 
hydrazone. 
Aniline, 
CeHjN. 


Antipyrin      ( Phenyl- dimethyl- 

pyrazolon), 

C6H5(CH3)2CsHN20. 


Antisepsin  (Asepsin, 
Monobromacetanilid, 
Parabromacetanilid), 
CeHiBr.NHlCzHsO). 
Antithermin   (Phenylhydrazin- 
laevulinic  Acid), 
C6H5N2H  =  C(CH3).C3H502. 
Asaprol     (Calcium  o-mono-sul- 
phonate  of  ^-naphtol), 

CioHelgo 

S03>Ca 


CioHe 

Benzol, 
CgHs. 


OH. 


Benzo-Naphtol  (Benzoyl-Naph- 
tol,  Benzuate  of  Naphtol). 


Antipyretic.     Powerful  remedy.     Dose,  one-half  to  one  grain 
(0.03  to  0.06  Gm.)  per  day. 

Antiseptic   and   anti-neuralgic.     Dose,  eight  to  ten  grains 
(0.52  to  0.65  Gm.). 


Prepared  by  treating  an  alcoholic  solution  of  nitrobenzol  with 
ammonia  and  hydrogen  sulphide  until  a  precipitation  of 
sulphur  takes  place.  The  brown  liquid  is  again  saturated 
with  hydrogen  sulphide  until  sulphur  ceases  to  be  de- 
posited. The  liquid  is  then  mixed  with  excess  of  acid, 
filtered,  boiled,  and  then  distilled  with  excess  of  caustic 
potash.  A  colorless,  limpid,  oily,  inflammable  liquid,  of  a 
peculiar  wine-like  odor  and  burning,  aromatic  taste.  It  is 
used  chiefly  in  the  preparation  of  aniline  dyes. 

It  is  found  as  a  white,  crystalline  powder  which  is  very  freely 
soluble  in  cold  water.  It  gives  an  intense  red  coloration 
with  ferric  chloride;  with  nitrous  acids  or  nitrites  it  turns 
•emerald-green.  It  is  one  of  the  most  successful  of  the 
antipyretics.     Dose,  five  to  fifteen  grains  (0.3  to  0.9  Gm.). 

Antipyretic,  analgesic,  and  antiseptic.  Dose,  six  to  seven 
grains  (0.40  to  0.46  Gm.). 


In  colorless  crystals,  insoluble  in  cold  water.     Dose,  three 
grains  (0.2  Gm.). 

Antipyretic,  anti-rheumatic.     Dose,  fifteen   to  sixty  grains 
(0.971  to  3.88  Gm.). 


Obtained  by  subjecting  coal-tar  to  fractional  distillation.  A 
thin,  colorless,  very  inflammable  liquid,  having  an  aro- 
matic odor.  Nearly  insoluble  in  water;  soluble  in  alcohol, 
ether,  etc.  It  is  a  valuable  solvent.  In  Europe  it  is  often 
termed  benzene,  and  it  is  sometimes  employed  as  a  thermo- 
cautery. 

Antiseptic.  Dose,  four  to  eight  grains  (0.260  to  0.518  Gm.), 
repeated  frequently. 
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Unofficial  Products  of  the  Destructive  Distillation  of  Coal-Tar. — Continued. 


Benzosol  (Benzoyl-Guaiacol), 

^«"*|OCO.C6H5(2). 
Betol  (Naphthalol), 

Salicylate  of  /3-Naphtol, 

C6H4OH.COOC10H7. 
Borophenol. 
Chinoline, 

C9H7N. 


Chlorphenol, 

Monochlorphenol, 
C6H4CI.OH. 
Creolin. 

Cresol  Iodide  (Losophan), 
C6Hl3(CH3)OH. 


Cresol-Naphtol. 

Cresotinic  Acid  (Cresotic  Acid), 

CeHs-^  OH 

I.COOH. 
Dinitrocresol, 

C6H3(N02)2|^JJ^ 

Dioxynaphthalene, 

C10H8O2. 
Di-phenyl-methyl-pyrazole. 


Dithio-salicylic  Acid, 
C6H3(OH)COOH.S\ 
C6H3(0H)C00H.S-^  ■ 

Eosin, 

CjoHsBriOs. 


Europhen, 

Di-isobutyl-ortho-cresol- 

ioilide, 

2(cH3'}c6H30)HI. 

Fluorescin, 

C20H12O5. 
Fuchsin  ( Rosaniline), 

C20H19N3. 


Gallacetophenol, 

•^6"^  1  CH3CO. 

Guaiacol      (Oxycresol)      (Methyl 
Ether  of  Pyrocatechin). 

Hydro-quinone, 
Hydrochinone, 
CelUi  H0)2. 

Hypnone  (Acetophenone), 
CsHgO. 


Dose,  seven  grains  (0.5  Gm.). 


Antiseptic,  in  place  of  salol. 
(0.3  to  1.2  Gm.). 


Dose,  five  to  twenty  grains 


Disinfectant.     A  combination  of  borax  and  carbolic  acid. 

By  mixing  aniline,  nitrobenzol,  glycerin,  and  sulphuric 
acid,  heating,  then  diluting  with  water  and  distilling 
to  drive  off  nitrobenzol ;  on  rendering  the  residue  alka- 
line and  distilling  with  steam,  chinoline  passes  over. 
A  colorless,  mobile  liquid,  having  a  pungent,  somewhat 
bitter-almond  odor,  and  a  bitter  taste.     Sp.  gr.  1.081. 

Germicide  and  antiseptic.  Used  by  inhalation,  and  as  a 
local  application. 

Said  to  be  an  emulsion  of  cresol  obtained  by  means  of 
resin  soap. 

A  yellow  powder,  containing  80  per  cent,  of  iodine.  Solu- 
ble in  alcohol,  insoluble  in  water.  Used  as  an  external 
application  in  skin  diseases,  in  the  form  of  a  solution  or 
of  an  ointment. 

A  brown,  viscous,  tar-like  liquid,  having  active  germicide 
properties. 

The  para-acid  is  used  as  an  antipyretic  and  antirheumatic. 


"SafiFron  Substitute"  is  a  mixture  of  the  potassium  salts 
of  dinitro-,  ortho-,  and  para-cresols. 

Tonic.     Dose,  three  grains  (0.194  Gm.)  a  day. 

A  substitute  for  antipyrin  in  the  form  of  white  needles. 

not  very  soluble  in  water  or  ether ;    easily  soluble  in 

alcohol  and  glacial  acetic  acid. 
Antirheumatic.     Dose,  three  grains  (0.194  Gm.). 


A  bronze-colored,  crystalline  powder,  obtained  from  the 
action  of  phthalic  acid  upon  phenols.  Eosin  is  largely 
used  as  a  dye,  and  for  making  a  brilliant  red  ink,  by 
dissolving  6  grains  in  a  fluidounee  of  water  in  which  10 
grains  of  acacia  have  been  dissolved. 

Microbicide.  A  local  irritant.  Dose,  one-half  to  one  and 
a  half  grains  (0.03  to  0.1  Gm.).  Used  also  hypodermi- 
cally,  dissolved  in  oil. 


Yellowish-red  or  dark  red  powder.  Soluble  in  alcohol 
with  yellow-red  color  and  green  fluorescence. 

A  non-volatile,  colorless,  bitter  substance,  produced  when- 
ever a  mixture  of  aniline  and  toluidine  is  heated  to 
about  180°  C.  with  an  oxidizing  agent  of  moderate 
power,  as,  for  example,  arsenic  acid.  The  solutions  of 
some  of  its  acid  salts  are  used  largely  for  dyeing  silk 
and  wool  a  magnificent  crimson. 

Proposed  as  a  substitute  for  pyrogallic  acid  as  a  local  ap- 
plication. 

Dose,  one  to  one  and  one-half  grains  (0.06  to  0.1  Gm.). 

Prepared  by  oxidizing  aniline  with  chromic  acid  mixture. 
Dose,  five  to  ten  grains  (0.3  to  0.6  Gm.). 

A  colorless  liquid,  having  an  alraond-Iike  odor,  insol- 
uble in  water  or  glycerin,  soluble  in  alcohol  and  ether. 
Used  as  a  hypnotic  in  doses  of  ten  to  twenty  minims 
(0.6  to  1,2  C.c). 
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Unofficial  Products  of  the  Destructive  Distillation  of  Coal-Tar. — Continued. 


Ichthyol. 


lodantifebrin, 

lodacetanilid, 

C6H4IN1I(C2H30). 
lodophenacetin  (lodophenine). 
Oleum  Succini, 

Oil  of  Amber. 


Orcin, 

Dihydroxy  toluene, 

C6H3(CH3)(OH2). 

Orexiii, 

Phenyldihydrochinazolin  Hy- 
drochlorate, 
p„    fCHjN.CeHs 
^6"*  I  N^CHHCl. 
Orthin, 

Orthohydrazin-paraoxyben- 
zoate. 
Oxychinaseptol  (Diaphtberin), 

C6H4^S02)  I  0-NH.C9H6(OH). 
o-Oxynaphtboic  Acid, 
OH 


CioHe  ■ 


COOH. 


Phenacetin 

din). 


( Para-acet-pbeneti- 


Pbenolpbtalein, 
C2onu04. 


Phenylhydrazine, 
C6H5.NH.NH2. 

Phthalic  Acid, 
CsIIeOi. 


Picric  Acid, 
C6H3N3OT. 


Pyrazole, 

/CH=N 
C3H4N2     I  /NH). 

\CH=CH 


A  tarry-looking  substance,  obtained  from  a  brownish  min- 
eral, containing  animal  residues  of  fi3h,  etc.,  found  in 
Sufeld,  in  Tyrol.  Purified  by  distillation  and  treatment 
with  sulphuric  acid.  Ichthyol  has  an  herb-like  odor, 
and  is  faintly  alkaline.  Used  for  skin  diseases.  Dose, 
ten  to  fifteen  grains  (0.6  to  0.9  Gm.). 

In  rhombic  flakes.  Melting  at  181.5°  C.  Very  slightly 
soluble  in  cold  water,  readily  soluble  in  alcohol. 

A  powerful  germicide. 

Amber  is  a  fossil  resin  of  an  extinct  coniferous  wood,  found 
priucipallj'  upon  the  Baltic  coast.  By  destructive  dis- 
tillation an  acid  liquor  containing  succinic  acid  is  pro- 
duced, together  with  crude  oil  of  amber :  the  latter  is 
redistilled,  and  rectified  oil  of  amber  is  the  product.  It 
is  a  pale  yellow  liquid,  having  an  enipyreumatic  odor 
and  a  warm,  acrid  taste.  Sp.  gr.  0.920.  It  is  soluble 
in  alcohol,  and  when  mixed  with  fuming  nitric  acid 
acquires  a  red  color  and  is  subsequently  converted  into 
a  brown  resinous  mass  known  as  artificial  mua/c. 

Antiseptic,  antipyretic.     Poisonous. 


Stomachic.     Dose,  four  to  seven  grains  (0.26  to  0.42  Gm.) 
two  to  three  times  a  day. 


A  feeble  antipyretic. 


A  powerful  antiseptic. 


Antizymotie,  disinfectant, 
cent,  ointment. 


Used  in  the  form  of  a  5-per. 


Prepared  by  acting  on  para-phenetidin  with  glacial  acetic 
acid.  A  valuable  and  largely  used  analgesic.  Dose, 
O    ten  to  fifteen  grains  (0.|to0.4Gm.). 

Prepared  by  digesting  10  parts  phenol,  5  parts  phthalic 
anhydride,  and  4  parts  concentrated  sulphuric  acid  for 
several  hours  at  120°-130°  C,  then  boiling  the  residuum 
with  water  to  remove  soluble  matter.  The  resinous 
substance  so  left  is  boiled  in  benzol  for  purification.  It 
is  a  yellowish-brown  powder.  The  test-solution  used  as 
an  indicator  is  prepared  by  dissolving  1  part  phenol- 
phtalein  in  30  parts  90  per  cent,  alcohol. 

Poisonous.     Used  as  a  test  for  sugar  in  urine. 

Produced  by  heating  salicylic  acid  with  a  mixture  of  sul- 
phuric acid  and  potassium  ferrocyanide,  and,  when  the 
reaction  is  ended,  treating  the  resulting  mass  with  ether, 
which  extracts  the  phthalic  acid.  It  occurs  in  nacreous 
lamina)  or  shining  monoclinic  prisms.  Soluble  in  alco- 
hol, ether,  and  benzol. 

Prepared  by  dissolving  crystallized  carbolic  acid  in  strong 
sulphuric  acid,  and  adding  nitric  acid  to  the  resultant 
sulphophenic  acid.  It  is  purified  by  neutralizing  with 
sodium  carbonate  and  filtering  to  separate  resin,  then 
adding  to  the  filtrate  excess  of  sodium  carbonate,  when 
sodium  picrate  is  precipitated.  This  salt  is  decomposed 
by  sulphuric  acid,  and  the  picric  acid  crystallized.  It 
is  much  employed  for  dyeing  wool  and  silk  yellow,  also 
for  staining  wood. 

Dose,  fifteen  to  thirty  grains  (0.972  to  1.94  Gm.)  daily. 


/' 
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Unofficial  Products  of  the  Destructive  Distillation  of  Coal-Tar. — Continued. 


Pyridine, 
C6H5N. 


Pyridine  Nitrate, 

C6H5N.HNO3. 
Pyridine  Sulphate, 

(C5H5N)2.S04H2. 

Rosolic  Acid 

(Corallin). 

Salicylamide, 

^6^*  {  CONH2. 
Salicyl  Bromanilid  (Antinervine). 

Salipyrin, 

Antipyrin  Salicylate. 
Salol-Camphor. 
Salophen, 

Acetylparamidophenyl-sali- 
cylate, 

^^^*  I  COOC6H4.NH(C2H30). 
Sozolic  Acid, 

Orthophenolsulphonic  Acid, 
C6H4(HS03)0H. 
Succinic  Acid, 

C4H6O4. 
Sulpho-Carbolie  Acid 

(Sulphophenic  Acid), 
C6H6SO4. 

Tetrahydro-|8-Naphthylamine, 

CioH,.H4.NH2. 
Thalline  (Tetrahydroparaquinani- 
sol), 

C9H6H4N(0CH3). 
Tribromphenol, 

C6H2Brs.0H. 
Trichlorphenol, 

(C6H2CI3OH). 
Tropseolin. 
Tumenol. 

Xylol  (Xylene^ 
CeHio. 


Remedy  for  asthma.  Five  to  twenty  drops  in  two  ounces 
of  water  may  be  used  by  an  atomizer,  or  five  drops  may 
be  inhaled  directly.  Dose,  six  drops,  gradually  in- 
creased to  twenty-five,  daily. 

Colorless  needles.  Easily  soluble  in  water,  less  so  in  al' 
cohol. 

Crystalline.     Very  soluble  in  water  or  in  alcohol. 

Obtained  by  acting  on  commercial  phenol  with  oxalic  and 

sulphuric  acids. 
Analgesic   and   antipyretic.      Dose,   three  grains   (0.194 

Gm.). 

Antipyretic  and  analgesic.     Dose,  five  to  ten  grains  (0.324 

to  0.648  Gm.). 
Antipyretic,  antirheumatic,  antineuralgic.     Dose,  seven  to 

fifteen  grains  (0.45  to  0.97  Gm.),  in  capsule  or  tablet. 
A  local  anaesthetic,  a  mixture  of  salol  and  camphor. 
Antirheumatic  and  intestinal  antiseptic.     Dose,  forty-five 

to  seventy-five  grains  during  the  day  (2.9  to  4.85  Gm.) 


Antiseptic.     A  33J-per-cent.  solution  is  called  aseptol. 


Used  with  advantage  in  delirium  tremens. 

This  substance  is  produced  by  the  direct  action  of  concen- 
trated sulphuric  acid  upon  carbolic  acid.  It  is  soluble 
in  water  and  in  alcohol.  The  acid  is  a  decided  anti- 
septic, and  its  solutions  coagulate  albumen. 

A  local  mydriatic,  used  in  from  1-  to  5-per-cent.  solution. 

An  antipyretic.     The  sulphate>and  tartrate  are  most  used. 

The  dose  of  either  is  from  two  to  five  grains  (0.1  to 

0.3  Gm.). 
Antiseptic. 

Used  in  erysipelas,  in  the  form  of  a  glyceride  containing  5 
to  10  per  cent.,  applied  to  the  parts  twice  daily. 

Dye-color  used  as  an  indicator  in  volumetric  analysis. 

Used  as  a  local  application  in  eczema,  in  a  10-per-cent. 
solution. 

By  treating  the  oily  liquid  separating  from  diluted  crude 
wood-spirit  and  from  the  light  oil  of  wood-tar  or  coal-tar, 
first  with  sulphuric  acid,  and  afterwards  subjecting  these 
liquids  to  fractional  distillation,  collecting  only  that  por- 
tion which  distils  between  136°  and  140°  C.  (277°  and 
286°  F.).  A  thin,  colorless,  oily  liquid,  resembling 
benzol.  It  has  a  burning  taste.  Soluble  in  alcohol. 
Dose,  twenty  to  thirty  grains  (1.2  to  1.9  Gm.). 
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QUESTIONS  ON  CHAPTER  XLIX. 

THE   CELLULOSE   GROUP. 

What  is  cellulose  ?     What  is  its  formula  in  symbols  ?     What  is  lignin  ? 

What  are  some  other  special  forms  of  cellulose  ? 

Give  an  example  of  pure  cellulose.     Describe  it,  and  give  specific  gravity. 

In  what  solution  is  it  soluble,  and  to  what  purpose  is  this  fact  applied  ? 

When  cellulose  is  treated  with  strong  sulphuric  acid,  what  change  takes  place? 

If  the  mixture  be  diluted  with  water  and  heated,  what  will  be  produced  ? 

How  is  parchment  paper  made,  and  for  what  is  it  used? 

When  cellulose  is  treated  with  nitric  acid,  what  is  produced? 

Cotton — What  is  the  Latin  official  name?     What  kind  of  cotton  is  meant? 

How  is  it  obtained  ?     For  what  purposes  in  pharmacy  is  cellulose  used? 

Pyroxylin — What  is  the  Latin  official  name  ?     How  is  it  made  ? 

What  compounds  are  made  by  the  action  of  nitric  acid  on  cellulose  ? 

Explain  the  reactions  which  take  place  in  their  formation. 

What  is  celluloid  ?     For  what  purposes  is  it  used  ? 

Oxalic  acid— Give  its  formula  in  symbols  and  molecular  weight. 

How  may  it  be  made  ?     Describe  odor,  taste,  chemical  reaction,  and  solubility. 

In  combination  with  bases,  what  salts  does  it  form? 

What  are  the  most  important  of  these  salts  ? 

What  is  "  salt  of  sorrel"  or  "  essential  salt  of  lemons"  ? 

How  do  these  act  in  removing  iron  rust  from  linen  ? 

For  what  is  oxalic  acid  used  ? 

In  case  of  poisoning  by  oxalic  acid,  what  is  the  best  antidote? 

What  is  the  result  when  wood  is  distilled  in  close  vessels  ? 

From  dry  hard  woods  about  what  per  cent,  of  charcoal  is  obtained,  and  about  what 
per  cent,  of  liquid  products  ? 

Name  some  of  the  principal  solid,  liquid,  and  gaseous  products. 

Of  these  products,  which  are  the  most  important? 

Acetic  acid — What  is  the  official  Latin  name? 

How  much  absolute  acetic  acid  does  it  contain  ?  Give  its  formula  in  symbols  and 
molecular  weight. 

How  is  the  best  acid  for  medicinal  purposes  obtained  ? 

How  is  acetic  acid  made  in  Germany?  Describe  odor,  taste,  chemical  reaction, 
and  solubility.     Give  tests  for  its  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Lead,  copper,  tin ;  iron; 
calcium;  copper;  acetic  acid  and  fixed  impurities;  empyreumatic  substances ;  organic 
substances;  nitric  acid;  sulphuric  acid;  hydrochloric  acid;  sulphurous  acid. 

What  two  strengths  of  acid  are  found  in  commerce  ? 

Why  is  one  of  them  called  No.  8  ? 

What  is  the  specific  gravity  of  each  of  these  acids  ? 

What  is  the  ditterence  between  the  two  kinds? 

What  are  the  salts  of  acetic  acid  called  ?     How  may  they  be  recognized  ? 

Diluted  acetic  acid — What  is  the  Latin  name  ?  Give  description  and  specific  grav- 
ity.    How  is  it  made,  and  for  what  is  it  used  ? 

How  much  absolute  acetic  acid  does  it  contain  ? 

Why  is  it  superior  to  vinegar  as  a  menstruum  ? 

Glacial  acetic  acid — What  is  the  Latin  official  name  ?  Give  its  formula  in  symbols 
and  molecular  weight. 

How  is  it  made  ?  Give  rationale  of  process.  Describe  odor,  taste,  and  chemical 
reaction.     What  is  its  specific  gravity?     How  may  its  strength  be  tested? 

Can  its  specific  gravity  bo  relied  on  as  a  criterion  of  its  strength?     Why? 

How  may  the  glacial  acid  be  distinguished  from  the  weaker  acid  having  the  same 
specific  gravity  ? 

For  what  substances  is  glacial  acetic  acid  a  solvent?     What  are  its  uses  ? 

Tar — What  is  the  Latin  official  name?     What  is  it,  and  how  is  it  obtained? 

Describe  its  physical  properties.     What  are  its  uses  ? 

What  official  preparations  are  there  of  tar  ? 

Oil  of  tar — What  is  the  Latin  official  name?  How  is  it  obtained  ?  Give  descrip- 
tion and  specific  gravity. 
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What  is  black  pitch  ? 

Why  is  it  generally  preferred  to  tar  for  medicinal  uses  ? 

Oil  of  cade — What  is  its  Latin  official  name?  How  is  it  obtained?  Give  descrip- 
tion and  specific  gravity.     What  are  its  uses  ? 

What  is  creosote,  and  of  what  phenols  does  it  consist  ? 

How  is  it  obtained?     Describe  odor,  taste,  chemical  reaction,  and  solubility. 

How  may  it  be  distinguished  from  carbolic  acid?     What  are  its  uses? 

In  case  of  poisoning  by  it,  what  would  be  the  proper  treatment? 

What  official  preparation  is  there  of  creosote  ? 

What  is  the  strength  of  it,  and  what  is  the  dose  ? 

What  is  coal  ?     Explain  the  diflerences  in  its  structure  and  composition. 

What  is  coal  tar  ? 

When  coal  tar  is  subjected  to  distillation  and  rectification,  what  products  does  it 
yield?     1.   Solids;  2.  Liquids;  3.  Gases. 

Naphtalin — What  is  its  Latin  official  name  ?  How  is  it  obtained  ?  Give  descrip- 
tion, tests,  and  uses. 

Naphtol — What  is  its  Latin  official  name?  How  is  it  obtained ?  Give  descrip- 
tion, tests,  dose,  and  uses. 

Acetanilid — What  is  its  Latin  official  name  ?  What  other  names  are  used  for  it? 
How  is  it  made?  Describe  its  appearance,  tests,  and  solubilities.  What  are  its 
medical  properties  ?    Give  the  dose. 

What  is  crude  carbolic  acid  ?     What  is  the  Latin  official  name  ? 

What  is  "dead  oil"? 

When  dead  oil  is  redistilled,  what  is  the  product  ? 

Is  this  product  uniform  in  composition  ? 

Of  what  does  it  consist,  and  how  may  its  constituents  be  separated  ? 

According  to  Dr.  Squibb,  of  what  does  crude  carbolic  acid  mainly  consisti 

Describe  odor,  taste,  and  chemical  reaction. 

For  what  purpose  and  how  is  it  used  ? 

Carbolic  acid — Give  formula  in  symbols  and  molecular  weight. 

What  is  carbolic  acid?  Describe  odor,  taste,  chemical  reaction,  and  solubility. 
Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Creosote  and  cresylic  acid  ; 
water.     What  is  a  good  test  of  the  quantity  of  phenol  present  ? 

Are  the  official  tests  for  solubility  in  water  and  that  for  showing  the  amount  of 
water  present  correct  ? 

For  what  purpose  is  it  used  ?     What  official  preparation  is  there  of  it  ? 

What  is  the  strength  of  the  ointment  ? 

Kesorcin — What  is  its  Latin  official  name?  What  other  names  are  given  to  it? 
How  is  it  obtained  ?  Describe  its  appearance,  tests,  and  solubilities.  What  are  its 
medical  properties  ?     Give  the  dose. 

Salicylic  acid — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 

Describe  Kolbe's  patent  process  for  obtaining  it.     Give  rationale  of  the  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Hydrochloric  acid  ;  organic 
impurities  and  iron  ;  foreign  organic  matter ;  carbolic  acid. 

What  is  the  dose  ?     What  salts  of  this  acid  are  official  ? 

Salol — What  is  its  Latin  official  name  ?  What  other  name  is  sometimes  used  for 
it?  How  is  it  obtained ?  Describe  its  appearance,  tests,  and  solubilities.  What  are 
its  medical  properties  ?     Give  the  dose. 


CHAPTER   L. 

AMYLACEOUS   AND    MUCILAGINOUS   PRINCIPLES  AND 
THEIR   PRODUCTS. 

Starch  has  the  same  chemical  composition  as  cellulose,  CgHioOg,  and 
is  closely  allied  to  it  in  its  properties.  Starch  is  stored  up  in  plants 
in  anticipation  of  future  usefulness  in  the  formation  of  their  cell- 
walls,  growing  tissues,  or  other  constituents.  It  exists  in  the  form  of 
granules,  which  in  young  and  small  plants  appear  to  be  always  spheri- 
cal ;  their  shape  subsequently  becomes  ovoid,  lenticular,  polyhedral,  or 
irregular,  and  it  is  possible  to  identify  the  varieties  of  starch  obtained 
from  various  plants,  with  the  aid  of  the  microscope,  by  the  shape  and 
size  of  the  granules. 

The  granules  consist  of  layers  of  diiferent  densities,  arranged  con- 
centrically around  a  central  point  termed  the  hilum,  which  is  usually 
at  one  end  of  the  granule.     Corn  starch  is  official. 

AMYLUM.   U.  S.     Starch. 
The  fecula  of  the  seed  of  Zea  Mays  Linne  (nat.  ord.  Gramineoe). 

Starch  is  present  in  many  drugs,  and  is  an  important  constituent  of 
many  vegetable  foods. 

Preparation. — Starch  is  made  from  potatoes  by  first  grating  them, 
and  then  pressing  the  soft  mass  upon  a  sieve,  which  separates  the  cel- 
lular substances  and  permits  the  starch  granules  to  fall  through.  These 
must  be  thoroughly  washed,  the  quality  of  starch  depending  largely 
upon  the  purity  of  the  water  that  is  used  in  washing  it.  In  making 
starch  from  wheat  or  corn  the  gluten  must  be  separated.  This  is  gen- 
erally done  by  permitting  it  to  become  sour  and  disintegrated  through 
acetous  fermentation ;  stopping  the  fermentation  before  the  starch  is  af- 
fected. Upon  the  small  scale,  starch  may  be  made  from  wheat  flour  by 
placing  it  in  a  fine  linen  bag  and  kneading  it  whilst  a  small  stream 
of  water  is  trickling  on  it.  The  starch  is  carried  oif  with  the  water, 
whilst  the  gluten  remains  as  a  soft  mass  in  the  bag. 

Starch  by  the  action  of  diluted  acids,  diastase,  or  heat  is  converted  into 
dextrin,  a  substance  resembling  gum  in  appearance  and  properties  Dex- 
trin is  largely  dissolved  by  water,  hot  or  cold,  and  forms  a  mucilaginous 
solution,  from  which  it  is  precipitated  by  alcohol.  Large  quantities  of 
dextrin  are  now  made  both  here  and  abroad,  and  employed  for  various 
purposes  in  the  arts,  under  the  name  of  artificial  gum  or  British  gum. 
It  is  found  in  the  market  in  the  form  of  a  white,  brilliant  powder,  and 
in  small  masses  or  fragments  resembling  natural  gum.  It  may  be  dis- 
tinguished from  gum  arable  by  the  taste  and  smell  of  potato  oil  which 
it  always  possesses. 
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Starch  is  completely  dissolved  by  calcium  and  zinc  chlorides  in  con- 
centrated solution.  Inulin,  C12H20O10,  is  a  substance  closely  allied  to 
starch.  It  is  found  particularly  in  the  plants  belonging  to  the  order 
Compositse,  as  Inula,  Taraxacum,  etc.  It  has  also  been  found,  accord- 
ing to  Kraus,  in  plants  of  the  Campanulaceae,  Goodeniacese,  Lobeliaceae, 
and  Stylidte.  It  differs  from  starch  in  the  following  particulars  :  it  is 
colored  yellow  by  iodine,  does  not  gelatinize  with  water,  and  is  not  found 
in  plants  in  the  form  of  granules  having  concentric  layers  like  starch. 


Amylum.   V.  8. 

Odor  and 
Taste. 

Solubility. 

Water. 

Alcohol. 

Other  Solvent. 

In  irregular,  angular  masses,  which  are 
easily  reduced  to  powder  of  a  white 
color.    Under  the  microscope  appear- 
ing as  granules,  mostly  very  minute, 
more  or  less  angular  in  form,  and 
indistinctly  striated,  but  with  a  dis- 
tinct hilum  near  the  centre. 

Inodorous ; 
tasteless. 

Insoluble. 

Insoluble. 

Insoluble        in 
ether. 

Tests  fob  Identity. 


Triturated  with  cold  water,  it  gives  neither  an  acid  nor  an  alkaline  reaction  with  litmus  paper. 

When  boiled  with  water,  it  yields  a  white  jelly  having  a  bluish  tinge,  which,  when  cool, 

requires  a  deep  blue  color  on  the  addition  of  iodine  T.S. 
When  completely  incinerated,  Starch  should  leave  not  more  than  1  per  cent,  of  ash. 


Uses. — Starch  was  made  official  because  it  is  used  in  making  gly- 
cerite  of  starch.  It  is  used  externally  as  an  absorbent,  and  is  applied 
to  the  skin  by  dusting. 

Official  Preparation. 


Glyceritum  Amyli  . 

Glycerite  of  Starch. 


Starch  jelly,  made  with  10  Gm.  of  starch,  10  C.c.  of  water,  and 
Gm.  of  glycerin  (see  page  319). 


Unofficial  Amylaceous  Substances  and  Derivatives. 

Acorn.  From  the  genus  Quercus.     Acorns  contain  besides  starch  a  peculiar  sac- 

charine substance,  quercite. 

Bean.  From  Faha  vulgaris  and  Pkaaeolus  vulgaris. 

Barley.  Hordeum  distichon.     Contains  60  to  68  per  cent,  of  starch,  also  gluten, 

gum,  and  sugar. 

Canna.  From  the  rhizome  of  Canna  edulis.     Nat.  Ord.  Marantaceae,  Canneae. 

Indigenous  to  Peru  and  Brazil.  The  starch  granules  are  very  large, 
and  exhibit  a  glistening  or  satiny  appearance.  It  forms  a  cloudy  but 
very  tenacious  jelly  with  boiling  water. 

Cassava.  From  the  root  of  Manihot  utilissima.    Nat.  Ord.  Euphorbiaceae.    Habitat, 

Tapioca.  Tropical  America.     The  starch  granules  are  about  half  the  size  of  the 

Manioc.  potato  granules,  in  somewhat  translucent  pieces,  inodorous,  having  an 

insipid  taste. 

Curcuma.  From  the  rhizome  of  Curcuma  longa.     Nat.  Ord.  Zingiberaceae.     Habitat, 

Turmeric.  Southern  Asia,  cult.     The  starch  granules  are  rather  larger  than  those 

of  maranta. 

Maranta.  From  the  rhizome  of   Maranta  arundinacea.     Nat.  Ord.  MarantaceaB. 

Arrowroot.  Indigenous  to  West  Indies  and  Tropical   America.     Prepared  by  re- 

moving the  scales  from  the  rhizome,  mashing  and  grinding  in  a  mill 
until  reduced  to  a  pulp,  then  suspending  this  in  water,  and  separating 
the  fibrous  portion,  either  by  hand  or  sieve  ;  lastly,  washing  thoroughly, 
and  drying  with  a  gentle  heat.  The  yield  is  from  13  to  20  per  cent,  of 
fecula.     It  forms  an  opaque  jelly  with  concentrated  hydrochloric  acid. 

Oats.  From  Avena  saliva.     Nat.  Ord.  Gramineae.     Habitat,  Asia,  cult.     The 

grain  contains  64  to  66  per  cent,  of  starch,  besides  protein  compounds, 
fat,  salts,  etc. 
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Pea. 
Potato. 


Bweet  Potato. 
Rice. 


Rye. 
Sago. 


Wheat. 
Malt. 


Unofficial  Amylaceous  Substances  and  Derivatives. — Continued. 

From  Pisum  sativum.     It  yields  about  37  per  cent,  of  starch. 

From  the  tubers  of  Solanum  tuberosum.  Nat.  Ord.  Solanacea;.  Habitat, 
Europe  and  America.  Prepared  by  drenching  washed  and  rasped  pota- 
toes in  a  sieve  with  a  continuous  stream  of  cold  water,  allowing  the 
liquid  to  stand  for  a  short  time,  and  washing  repeatedly  the  granules 
which  collect  at  the  bottom  of  the  liquid  ;  lastly,  drying  carefully.  The 
yield  is  about  20  per  cent.     It  is  largely  used  as  an  adulterant. 

From  Convolvulus  Batatus.     The  yield  of  starch  is  about  16  per  cent. 

From  Oryza  eativn.  Prepared  by  heating  rice  with  weak  soda-lye,  which 
dissolves  the  nitrogenous  impurities  and  leaves  pure  starch,  then  adding 
a  solution  of  borax  to  facilitate  the  separation  of  the  starch  from  the 
gluten.     The  yield  is  about  88  per  cent. 

From  Secale  cereale.     The  yield  of  starch  is  about  64  per  cent. 

From  the  pith  of  Metroxylon  Sa(ju.  Nat.  Ord.  Palma;.  Prepared  by 
powdering  the  pith  of  the  tree,  washing  with  water  to  remove  woody 
tissue  and  other  impurities;  lastly,  drying  carefully  and  granulating. 

From  Triticum  vulgare.  Nat.  Ord.  Gramineae.  Formerly  official,  now 
replaced  by  corn  starch. 

The  seed  of  Hordeum  distichon  Linne  (Nat.  Ord.  Gramineae),  caused 
to  enter  the  incipient  stage  of  germination  by  artificial  means  and 
dried.  When  barley  is  steeped  for  two  or  three  days  in  water,  it  swells, 
becomes  somewhat  tender,  and  the  water  is  colored  reddish-brown.  If 
the  water  is  drained  off,  and  the  barley  is  spread  about  two  feet  thick 
upon  a  floor  (a  stone  floor  is  generally  used),  it  heats  spontaneously, 
and  germination  begins,  the  radicle  making  its  appearance  first.  The 
growth  of  the  grain  is  partially  stopped  at  this  stage  by  spreading  it 
more  thinly,  and  turning  it  over  for  two  days.  It  is  then  raked  into 
heaps  and  allowed  to  stand  a  day,  when  it  becomes  hot,  and  is  subse- 
quently thoroughly  dried  in  a  kiln  by  a  slow,  regulated  heat.  This  is 
malt,  and  it  differs  in  quality  according  as  it  is  more  or  less  soaked, 
drained,  germinated,  dried,  or  baked.  It  is  distinguished  by  its  color, 
being  pale,  amber,  brown,  or  black  malt,  according  to  the  degrees  of 
heat  used  in  drying  it.  The  object  of  converting  grain  into  malt  is  to 
change  the  starch,  naturally  present  in  the  grain,  into  maltose,  a  pecu- 
liar kind  of  sugar,  and  dextrin.  This  is  effected  through  the  presence 
of  diastase,  a  peculiar  and  powerful  ferment,  which  is  developed  during 
the  partial  germination  to  which  the  grain  is  subjected  in  malting.  A 
portion  of  the  starch  is  always  left  unchanged  by  the  process  of  germi- 
nation, its  conversion  into  maltose  being  completed  during  the  heating 
in  the  kiln.  The  diastase  which  is  developed  is  capable  of  converting 
into  maltose  much  more  starch  than  is  contained  in  the  grain  in  which 
it  is  produced :  hence,  if  good  malt  be  added  to  a  certain  quantity  of 
unmalted  grain,  the  starch  in  the  latter  may  be  also  converted  into  mal- 
tose. Malt  seldom  contains  diastase  in  larger  proportion  than  two  parts 
in  a  thousand.  It  is  obtained  by  bruising  fresh  malt,  adding  about  half 
its  weight  of  water,  expressing  strongly,  treating  the  viscid  liquid  thus 
obtained  with  sufficient  alcohol  to  destroy  its  viscidity,  then  separating 
the  coagulated  albumen,  and  adding  a  fresh  portion  of  alcohol,  which 
precipitates  the  diastase  in  an  impure  state.  To  render  it  pure,  it  must 
be  redissolved  as  often  as  three  times  in  water,  and  precipitated  by  alco- 
hol. Diastase  is  solid,  white,  tasteless,  soluble  in  water  and  in  weak 
alcohol,  but  insoluble  in  the  latter  fluid  when  concentrated.  Though 
without  action  upon  gum  and  sugar,  it  has  the  extraordinary  property, 
when  mixed,  in  the  proportion  of  only  one  part  to  two  thousand,  with 
starch  suspended  in  water,  and  maintained  at  a  temperature  of  about 
71.1°  C.  (160°  F.),  of  converting  that  principle  into  dextrin  and  maltose. 
Although  malt  has  been  manufactured  in  large  quantities  for  centuries 
for  brewing  purposes,  it  has  only  recently  been  employed  in  medicine, 
in  the  form  of  extracts  of  malt,  malt  foods,  etc.  Its  usefulness  in  this 
connection  is  due  to  the  fact  that  the  amount  of  diastase  present  in 
good  malt  has  the  power  of  rendering  soluble  starchy  substances  which 
are  taken  into  the  stomach  as  food  ;  and  good  preparations  of  malt  are 
not  only  easily  digested  food-products  themselves,  but  also  actively  aid 
in  the  digestion  of  other  substances.  Some  of  the  commercial  malt 
extracts  consist  of  glucose  colored  with  caramel  and  slightly  flavored 
with  extract  of  malt. 

Made  by  macerating  and  digesting  100  parts  of  malt,  first  with  cold 
water,  and  then  with  water  warmed  to  a  temperature  not  exceeding  65° 
C.  (131°  F.),  straining  the  mixture,  and  evaporating  the  strained  liquid 
in  a  vacuum  or  at  a  low  temperature  to  the  consistence  of  thick  honey. 


Extractum  Malti. 
Extract  of  Malt. 
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CETRARIA.   U.  S.     Cetraria.     [Iceland  Moss.] 
Cetraria  islandica  Acharius  (class  Lichenes). 

This  lichen  is  found  in  northern  latitudes  on  both  continents.  It 
contains  70  per  cent,  of  lichenin,  CiaHjQOn,,  a  substance  which  is  allied 
to  starch,  and  which  swells  up  when  soaked  in  water ;  about  3  per  cent, 
of  cetraric  acid,  CigHigOg,  a  very  bitter  crystalline  body ;  lichenstearic 
acid,  Ci4H3^03 ;  sugar,  oxalic  acid,  fumaric  acid,  and  cellulin. 

Uses. — It  is  used  as  a  demulcent  and  nutritive  when  made  into  a 
jelly  or  decoction. 

Official  Preparation. 

Deoootum  Cetrarise  .  .  Made  by  macerating  50  Gm.  of  cetraria  in  400  C.c.  of  water,  express- 
Decoction  of  Cetraria.  ing  and  throwing  away  the  liquid  (this  is  done  to  separate  the  bit- 
ter principle  cetraric  acid),  then  boiling  the  cetraria  with  1000  C.c. 
of  water,  straining,  and  making  the  product  up  to  1000  C.c.  The 
bitter  principle  may  be  more  effectually  separated  by  boiling  the 
cetraria  with  an  alkaline  solution  (see  page  352). 

CHONDRUS.   U.  S.     Chondrus.     [Irish  Moss.     Carragheen.] 

Chojidrus  crispus  Stackhouse,  and  Gigartina  mamillosa  J.  Agardh  (class  Algce). 

This  alga  grows  in  the  Atlantic  Ocean.  It  contains  70  per  cent,  of  a 
mucilaginous  principle,  which  has  been  termed  carrageenin.  This  differs 
from  ^um  by  not  precipitating  with  alcohol,  from  starch  by  not  becoming 
blue  upon  the  addition  of  iodine,  and  from  pectin  by  not  being  precipi- 
tated by  lead  subacetate. 

Uses. — Chondrus  is  used  principally  to  form  a  sick-diet  jelly,  one 
part  being  sufficient  to  form  a  jelly  with  sixty  parts  of  water.  It 
should  be  previously  soaked  in  a  small  quantity  of  water,  to  dissolve 
adherent  salts,  and  this  water  thrown  away. 

Gums  and  Mucilaginous  Substances. 

The  proximate  principle  arabin  (formerly  termed  gum)  may  be  de- 
scribed as  a  vegetable  substance,  which  forms  with  water  a  thick  glu- 
tinous liquid,  is  insoluble  in  alcohol,  and,  when  treated  with  nitric  acid, 
is  converted  into  mucic  and  oxalic  acids.  Three  proximate  principles 
are  found  in  gums  :  1.  Arabin,  or  Arabic  acid,  C12H22O11,  the  soluble 
form,  found  largely  in  acacia.  2.  Bassorin,  CiaHao^io?  or  insoluble 
gum,  found  in  tragacanth.  3.  Cerasin  (insoluble),  found  in  cherry 
gum. 

Some  exudations  are  composed  of  both  soluble  and  insoluble  gum. 
Vegetable  mucilage  and  insoluble  gum  appear  to  be  "degradation 
products,"  or  compounds  produced  by  subsequent  changes  in  the  sub- 
stance of  the  organized  structures  of  plants,  which  are  of  no  further  use 
to  the  plant  in  the  work  of  building  up  new  cell-walls.  Gums  differ 
from  starch,  or  cellulin,  by  being  soluble  in  water,  or  by  swelling  up  in 
contact  with  it.  They  differ  from  sugars  by  being  incapable  of  vinous 
fermentation  with  yeast.  There  will  be  frequent  occasion  to  refer  to 
the  uses  of  gum  in  the  subsequent  chapters. 
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ACACIA.    U.S.     Acacia.     [Gum  Arabic] 
A  gummy  exudation  from  Acacia  Senegal  Willdenow  (nat.  ord.  Leguminosoe). 

This  valuable  gum  consists  mainly  of  arable  aeid,  or  arabin,  eom- 
bined  with  lime,  potassa,  or  magnesium,  and  hence  it  may  be  called 
calcium,  potassium,  or  magnesium  arabate.  It  is  in  roundish  or  amor- 
phous pieces,  or  irregular  fragments,  of  various  sizes,  more  or  less  trans- 
parent, hard,  brittle,  pulverizable,  and  breaking  with  a  shining  fracture. 
It  is  usually  white,  or  yellowish  white,  but  frequently  presents  different 
shades  of  red,  and  is  sometimes  of  a  deep-orange  or  brownish  color.  It 
is  bleached  by  exposure  to  the  sun.  In  powder  it  is  always  white.  It 
is  inodorous,  has  a  feeble,  slightly  sweetish  taste,  and  when  pure  dis- 
solves wholly  in  the  mouth.  The  sp.  gr.  varies  from  1.31  to  1.525  for 
the  dried  gum. 

The  gum  dissolves  at  ordinary  temperatures  slowly,  in  an  equal  weight 
of  water,  forming  a  thick  glutinous  liquid  of  distinctly  acid  reaction.  It 
is  insoluble  in  alcohol,  ether,  and  the  oils.  One  hundred  parts  of  di- 
luted alcohol  containing  22  per  cent,  of  alcohol  by  volume  dissolve  fifty- 
seven  parts  of  gum,  diluted  alcohol  containing  40  per  cent,  of  alcohol 
takes  up  ten  parts,  whilst  50  per  cent,  alcohol  dissolves  only  four  parts. 

Neutral  lead  acetate  does  not  precipitate  its  aqueous  solution,  but  the 
basic  acetate  forms  even  in  a  very  dilute  solution  a  precipitate.  Solu- 
ble silicates,  borates,  and  ferric  salts  render  solution  of  gum  turbid,  or 
thicken  it  to  a  jelly.  No  alteration  is  produced  by  silver  salts,  mercuric 
chloride,  or  iodine.  Gum  dissolves  in  an  ammoniacal  solution  of  cupric 
oxide. 

Uses. — In  pharmacy,  acacia  is  extensively  used  for  the  suspension 
of  insoluble  substances  in  water,  and  for  the  formation  of  pills  and 
troches.  Two  kinds  of  powdered  acacia  are  used,  one  a  coarse  powder 
called  granulated,  the  other  finely  dusted.  The  granulated  dissolves 
more  readily  in  water,  because  it  has  lost  during  desiccation  only  a 
part  of  its  moisture,  whilst  in  preparing  the  "  finely  dusted"  powder 
the  high  heat  necessarily  used  to  dry  it  thoroughly,  drives  off  nearly 
all  the  water.  Its  easy  solubility  and  its  absence  of  tendency  to  form 
"  lumps"  cause  the  coarse  powder  to  be  preferred  for  solutions,  emul- 
sions, etc. 

Official  Preparations. 

Mucilago  Acaciae  .  .  .  Made  by  dissolving  340  Gm.  of  acacia  in  660  Gm.  of  cold  water,  pref- 
Mucilage  of  Acacia.         erably  made  by  circulatory  solution  (see  Fig.  302,  page  253). 

Syrupus  Acacise  .  .  .  .  Made  by  mixing  25  C.c.  of  mucilage  of  acacia  with  75  C.c.  of  syrup 
Syrup  of  Acacia.  (see  page  300).     The  mucilage  must  be  freshly  made  and  free  from 

acidity.     The  syrup  does  not  keep  well. 

TRAGACANTHA.   U.  S.     Tragacanth. 

A  gummy  exudation  from  Astragalus  gummifer  Labillardiere,  and  from  other 
species  of  Astragalus  (nat.  ord.  Leguminosoe) . 

This  gum  upon  analysis  was  found  to  consist  of  33  per  cent,  of  bas- 
sorin,  or  insoluble  gum,  53  per  cent,  of  soluble  gum  (not  arabin),  11 
per  cent,  of  water,  and  3  per  cent,  of  impurities. 

Tragacanth  is  either  in  flaky,  leaf-like  pieces,  or  in  tortuous  v^ermicu- 
lar  filaments,  of  a  whitish  color,  somewhat  translucent,  and  resembling 
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horn  in  appearance.  It  is  hard  and  more  or  less  fragile,  but  difficult 
of  pulverization,  unless  exposed  to  a  freezing  temperature,  or  thoroughly 
dried,  and  powdered  in  a  heated  mortar.  Tragacanth  has  no  smell,  and 
very  little  taste.  Its  sp.  gr.  is  1.384.  Introduced  into  water,  it  absorbs 
a  certain  proportion  of  that  liquid,  swells  very  much,  and  forms  a  soft 
adhesive  paste,  but  does  not  dissolve.  If  agitated  with  an  additional 
quantity  of  water,  this  paste  forms  a  uniform  mixture ;  but  in  the  course 
of  one  or  two  days  the  greater  part  separates,  and  is  deposited,  leaving 
a  portion  dissolved  in  the  supernatant  fluid.  The  gelatinous  mass  is 
tinged  blue  by  iodine  T.S.,  and  the  fluid  portion  is  not  precipitated  on 
the  addition  of  alcohol.  Tragacanth  is  wholly  insoluble  in  alcohol. 
It  appears  to  be  composed  of  two  different  constituents,  one  soluble  in 
water  and  resembling  acacia,  the  other  swelling  in  water,  but  not  dis- 
solving. The  former  differs  from  acacia  in  affording  no  precipitate 
with  potassium  silicate  or  ferric  chloride. 

Official  Preparation. 

UucilagO  Tragacanthee  .    .  Made  by  mixing  18  Gm.  of  glycerin  with  75  C.c.  of  water,  heating 
Mucilage  of  Tragacanth.        to  boiling,  adding  6  Gm.  of  tragacanth,  macerating,  making 
the  weight  up  to  100  Gm.,  and  then  straining  forcibly  through 
muslin  (see  page  314). 


ULMUS.  U.S.     Elm.     [Slippery  Elm.] 
The  inner  bark  of  U Imus  fulva 'Kiehaux  (nat.  ord.  Urticacece). 

This  bark  contains  a  mucilage  which  is  capable  of  being  precipitated 
by  alcohol  and  lead  acetate  from  its  aqueous  solution.  It  is  much  used 
as  a  demulcent. 

Official  Preparation. 

Mtioilago  Tllmi  .    .    .  Made  by  digesting  6  Gm.  of  bruised  elm  in  100  C.c.  of  water  (seo 
Mucilage  of  Elm.         page  315). 

SASSAFRAS   MEDULLA.   U.S.     Sassafras  Pith. 
The  pith  of  Sassafras  variifolium  (Salisbury)  O.  Kuntze  (nat.  ord.  Laurinece). 

This  pith  contains  a  delicate  mucilage,  which  is  not  precipitated  from 
its  aqueous  solution  by  alcohol.  It  is  used  for  making  the  official 
mucilage,  which  is  principally  employed  as  an  eye-wash. 

Official  Preparation. 

Mueilago  Sassafras  MeduUse  .    ,  Made  by  macerating  2  Gm.  of  sassafras  pith  in  100  C.c.  of 

Mucilage  of  Sassafras  Pith.  water  and  straining  (see  page  314). 

ALTHAEA.   U.S.     Althaea.     [Marshmallow.] 
The  root  of  Althaea  officinalis  Linne  (nat.  ord.  Malvacece). 

This  root,  which  is  generally  imported  from  Europe,  contains  a  large 
quantity  of  mucilage,  C^Ji^o^^Q,  associated  with  asparagin,  sugar,  and 
starch.     It  is  used  solely  as  a  demulcent. 
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Official  Preparation. 

Syrupus  Altheeae  .    .  This  syrup  is  made  by  pouring  400  C.c.  of  cold  water,  previously  mixed 
Syrup  of  Althaea.  with  30  C.c.  of  alcohol,  on  50  Gm.  of  cut  althaea,  macerating  for  one 

hour,  then  straining  through  flannel  without  expressing ;  TOO  Gm.  of 
sugar  are  added  to  the  liquid  and  dissolved  by  agitation  without  heat ; 
100  C.c.  of  glycerin  are  then  added,  and  enough  water  to  make  1000 
C.c.  (see  page  302). 

LINUM.   U.S.     Linseed.     [Flaxseed.] 
The  seed  of  Linum  usitatissimum  Linne  (nat.  ord.  Linece). 

Linseed  contains  15  per  cent,  of  mucilage,  CigHjoOn,,  in  the  epithe- 
lium, and  from  20  to  35  per  cent,  of  fixed  oil  in  the  nucleus,  besides 
resin,  sugar,  wax,  etc.  The  mucilage  is  soluble  in  water,  but  more 
readily  in  hot  water,  forming  a  thick,  viscid  liquid.  Alcohol  and  lead 
subacetate  precipitate  it  from  its  aqueous  solution.  The  mucilage 
is  an  important  constituent ;  the  seed  is  used  in  its  unground  state 
for  making  a  demulcent  infusion.  Ground  flaxseed  is  very  useful  to  the 
pharmacist  for  making  lutes,  and,  medicinally,  it  is  used  for  making 
poultices.  The  fixed  oil  present  is  very  valuable  because  of  its  drying 
properties.     (See  Oleum  Lini.) 


Bael-fruit. 

Baobab. 

Benne  Leaves. 

Blue-weed. 

Borage. 

Cashew-nut. 

Comfrey-root. 

Cydonium, 

Quince  Seed. 
Evening  Primrose. 
Fenugreek. 

Hog  Gum. 
Hound's  Tongue. 

Jujube  Berries. 

Laminaria. 

Lungwort. 
Maidenhair. 

Mezquite  Gum. 
Mullein. 

Okra. 
Salep. 

Virginia  Lungwort, 
Willow  Herb. 


Unofficial  Mucilaginous  Substances. 

The  dried,  half-ripe  fruit  of  ^yle  Marmelos.     Nat.  Ord.  Aurantiaoeae. 

Habitat,  Himsilaya  Mountains.     Used  principally  in  dysentery.     Dose 

of  fluid  extract,  1  to  2  fluidrachms. 
From  Adanaonia  digitata.      Nat.  Ord.  Sterculiaceae.      Habitat,  Tropical 

Africa.     Used  as  a  tonic. 
From  Sesamum  Indicum,     Nat.  Ord.  Pedaliaceoe.     Habitat,  India.     Used 

as  a  stimulant. 
From  Echium  vulijare.     Habitat,  Europe.     Used  chiefly  as  an  emollient 

and  protective. 
From  Borago  officinalis.     Nat.  Ord.   BoraginaceaB.     Habitat,  Southern 

Europe.     Used  chiefly  as  an  emollient  and  protective. 
From  Anacardium  occidentale.    Nat.  Ord.  Terebinthaceae.    Habitat,  Tropi- 
cal America.     Used  externally  and  as  a  vermifuge. 
The  root  of  Symphytum  officinale.     Nat.  Ord.  Boraginaceae.     Habitat, 

Europe.     U-'^ed  as  a  demulcent  and  astringent. 
The  seed  of  Cydonia  ru/gnris.     Nat.  Ord.  Rosacea}.     Used  for  Mucilago 

Cydonii,  2  per  cent,  quince  seed,  98  per  cent,  water. 
From  CEnothera  biennis.     Nat.  Ord.  Onagraceae.    Habitat,  North  America. 
The  seeds  of  Trigonella  Foennm-griecum.    Nat.  Ord.  Leguminosae.    Habitat, 

Western  Asia.     Used  as  an  emollient. 
From  Bhus  metopium.     Habitat,  South  America.     Used  as  a  demulcent. 
From  Cynoglonsiim  officinnle.     Habitat,  Europe  and  United  States.     Used 

as  an  emollient  and  protective. 
The  fruit  of  Zizyphus  vulgaris.     Nat.  Ord.  Rhamnaceae.     Habitat,  Asia 

Minor.     Used  as  a  laxative. 
From  Laminaria  Cloustoni.     Nat.  Ord.  Algae.     Habitat,  North  Atlantic 

Ocean. 
From  Pulmonaria  officinalis.     Habitat,  Europe. 
The  fronds  of  Adiantum  Capillus-  Veneris.     Nat.  Ord.  Filices.     Used  as  a 

demulcent  and  stimulant. 
From  Algarohia  glandidosn.     Habitat,  Texas. 
The  leaves  and  flowers  of  Verbasrum  Tlinpsiis.    Nat.  Ord.  ScrophulariaceaB. 

Habitat,  North  America.     Used  as  a  demulcent. 
From  Hibiscus  esculcntiis.     Habitat,  Africa. 
From  the  tubers  of  Orchis  mascula.    Is  very  mucilaginous,  only  four  grains 

being  sufficient  to  make  one  fluidounce  of  water  gelatinous. 
From  J'n/niDuaria   Virginira.     Habitat,  United  States. 
From  Epilohium  anguati/olium.     Nat.  Ord.  Onagraceae.     Used  as  a  tonio 

and  demulcent. 
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QUESTIONS  ON  CHAPTER  L. 

AMYLACEOUS  AND  MUCILAGINOUS  PRINCIPLES. 

"What  is  starch  ?     Give  the  Latin  official  name  and  description. 

What  is  its  chemical  composition  ? 

How  is  it  made? 

What  change  takes  place  when  starch  is  suhjected  to  the  action  of  diluted  acidsj 
diastase,  or  heat  ? 

Under  what  names  is  dextrin  largely  used  in  the  arts  ?     Describe  its  appearance. 

How  may  it  be  distinguished  from  gum  arable? 

In  what  solutions  is  starch  soluble  ? 

What  is  the  composition  of  inulin  ? 

Where  is  it  found  ? 

In  what  particulars  does  it  differ  from  starch? 

For  what  is  starch  used?  Describe  odor,  taste,  chemical  reaction,  and  solubility. 
Give  tests  for  identity. 

What  are  the  official  preparations  of  starch  ? 

Iceland  moss — Give  the  Latin  official  name.     Where  is  it  found  ? 

What  principles  does  it  contain  ? 

What  is  its  use  ? 

What  official  preparation  of  it  is  there  ? 

Irish  moss — Give  the  Latin  official  name.     Where  does  this  alga  come  from  ? 

What  principle  does  it  contain  ? 

Wherein  does  this  principle  difi'er  from  gum? 

W^herein  does  this  principle  differ  from  starch? 

Wherein  does  this  principle  differ  from  pectin? 

For  what  is  chondrus  used  ? 

What  is  arabin  ? 

What  three  proximate  principles  are  found  in  gums  ? 

In  what  gums  are  these  principles  found  ? 

Wherein  do  gums  differ  from  starch  or  cellulin  ? 

Wherein  do  gums  differ  from  sugars  ? 

Gum  arable — What  is  the  Latin  official  name  ?  Describe  odor,  taste,  and  chemical 
reaction.     What  is  its  specific  gravity? 

Of  what  does  this  gum  mainly  consist? 

Does  neutral  lead  acetate  precipitate  its  aqueous  solution  ? 

Does  basic  lead  acetate  precipitate  its  aqueous  solution  ? 

What  action  is  produced  by  soluble  silicates  on  ferric  salts  ? 

What  are  its  uses  in  pharmacj'  ? 

What  are  the  official  preparations  of  acacia  ? 

Tragacanth — What  is  the  Latin  official  name?     Whence  obtained? 

What  are  its  constituents  f     What  is  its  specific  gravity  ? 

What  color  is  produced  when  iodine  T.S.  is  added  to  mucilage  of  tragacanth? 

Wherein  does  the  portion  .soluble  in  water  differ  from  acacia  ? 

What  official  preparation  is  there  of  tragacanth  ? 

Slippery  elm — What  is  the  Latin  official  name  ?     Of  what  tree  is  this  the  bark  ? 

What  does  the  bark  contain  ? 

For  what  is  it  used  ? 

What  official  preparation  is  there  of  it  ? 

Sassafras  pith — What  is  the  Latin  official  name  ?     Whence  obtained  ? 

What  does  it  contain,  and  for  what  is  it  used  ? 

What  official  preparation  is  there  of  it  ? 

Marsh  mallow— What  is  the  Latin  official  name  ?    What  part  is  official  ? 

Where  does  it  come  from  ? 

What  does  it  contain,  and  for  what  is  it  used  ? 

What  official  preparation  is  there  of  it  ? 

Linseed — What  is  the  Latin  official  name  ?    Whence  obtained  ? 

What  does  it  contain  ? 

For  what  purposes  is  it  used? 

Why  is  the  fixed  oil  especially  valuable  ? 
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OHAPTEE  LI. 

SUGARS  AND  SACCHARINE  SUBSTANCES. 

Sugars  may  be  defined  as  organic  bodies  having  a  sweet  taste,  gen- 
erally of  vegetable  origin  and  crystallizable,  of  a  neutral  reaction,  sol- 
uble in  water,  their  solutions  being  optically  active  to  polarized  light. 
The  term  sugar  is  popularly  applied  to  but  one  product,  saccharose,  the 
sweet  substance  obtained  from  sugar-cane,  beets,  sorghum,  etc.  There 
are,  however,  many  sugars  varying  not  only  in  external  appearance  and 
properties,  but  also  in  chemical  composition.  They  may  be  divided  into 
two  classes  :  1 .  Fermentable  sugars,  and,  2.  Non-fermentable  sugars. 

1.  Fermentable  Sugars. — This  is  by  far  the  more  important  class, 
as  it  embraces  the  sugars  which  are  largely  consumed  in  food-products. 
It  will  be  found  convenient  to  divide  this  class  into  two  subclasses : 
Glucoses,  or  sugars  directly  subject  to  vinous  fermentation,  and  Sac- 
charoses, sugars  indirectly  subject  to  vinous  fermentation.  The  follow- 
ing table  shows  these  in  detail : 

Glucoses,  C6H12O6. 

Glucose   (Dextro-glucose,     Rotates  the  plane  of  polarization  strongly  to  the  right.     Obtained 
or  Dextrose).  by  treating  starch  with  diluted  sulphuric  acid,  neutralizing  the 

acid  with  lime,  separating  the  calcium  sulphate,  and  evaporating 
the  solution. 

Grape-Sugar  (Crystallized     Obtained  by  crystallizing  the  above-named  solution. 
Glucose). 

Lasvulose  (Laevo-glucose).  Rotates  the  plane  of  polarization  strongly  to  the  left.  Found  in 
the  sugar-cane,  and  may  be  obtained  from  molasses,  or  by  heat- 
ing inulin  under  pressure  with  water. 

Maltose,  Ci2n220ii  -|-  H2O  ?    Made  by  the  action  of  diastase  on  starch. 

Dulcitose.  Obtained  by  oxidizing  dulcite  with  nitric  acid. 

Mannitose.  Found  in  muscular  flesh. 

Galactose.  Made  by  treating  milk-sugar  with  diluted  sulphuric  acid. 

Saccharoses,  C12H22O11. 

Fermentable  only  after  being  converted  into  a  sugar  belonging  to  the  class  of  glucoses. 

Cane-Sugar  (Saccharose).  Obtained  from  sugar-cane,  beets,  etc.  (see  Saccharum). 

Parasaccharose.  Produced  by  spontaneous  fermentation  of  cane-sugar 
Milk-Sugar  (Lactose,  Lactin).     Obtained  from  milk  (see  Saccharum  Lactis). 

Mycose.  Obtained  from  ergot;  identical  with  trehalose. 

Melezitose.  Obtained  from  manna  found  in  Tasmania  and  Persia. 

Melitose.  Obtained  from  various  species  of  Eucalyptus. 

Trehalose.  Obtained  from  the  cocoons  of  Larinus  maculatus. 

2.  Non-fermentable  Sugars. — These  are  sometimes  termed  saccha^ 
voids.     Some  of  them  have  the  chemical  composition  of  glucose. 
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Mannite,  CeHuOe.  Obtained  from  Manna  and  many  other  plants. 

Dulcite,  CeHuOe.  Also  called  Melampyrite.   Obtained  from  Melampyrum  nemorosum. 

Eucalyn,  CsH^Oe.  Produced  in  the  fermentation  of  melitose. 

Inosite,  CeHizOs.  Obtained  from  muscular  flesh. 

Quercitose,  C6H12O6.  By  decomposing  quercitrin  with  diluted  sulphuric  acid. 

Sorbite,  C6H12O6.  From  Sorbus  aucuparia, — mountain-ash  berries. 

Erythromannite,  C12H30O12.  Obtained  from  Protocoecus  vulgaris,  also  called  Phycite. 

Isodulcite,  C6H14O6.  From  quercitrin. 

Finite,  C6H12O5.  From  Pinus  Lambertiana. 

Quercite,  CeHi^Os.  Obtained  from  acorns. 

Glucose,  C^^^,  may  be  obtained  from  candied  honey,  from  grapes, 
and  from  many  other  sources,  but  it  is  prepared  from  starch  upon  an 
immense  scale  by  the  action  of  very  weak  sulphuric  acid.  The  term 
glucose  is  applied  to  the  syrupy  product  of  this  process,  while  the 
name  grape-sugar  is  applied  to  the  solid  product  from  the  same  source. 
The  process  is  as  follows.  The  corn  is  first  soaked  in  warm  water, 
and  is  then  ground  on  specially-prepared  stones  with  a  stream  of 
water.  The  meal  is  next  passed  into  a  trough,  the  bottom  of  which 
is  made  of  fine  bolting-cloth.  Here  the  starch  is  washed  through  and 
led  to  large  tanks,  where  it  is  allowed  to  settle.  It  is  next  beaten 
up  with  caustic  soda  to  separate  the  gluten,  and  the  starch  is  again  al- 
lowed to  settle  in  long  shallow  troughs.  The  starch,  washed  from  all 
adhering  alkali,  is  next  beaten  up  with  water  into  a  cream,  and  con- 
ducted into  the  converting-tubs.  Here  the  starch  cream  is  treated  with 
dilute  sulphuric  acid,  and  steam  is  allowed  to  bubble  up  through  the 
mixture.  This  process  of  conversion,  which  is  called  "  open  conver- 
sion," is  completed  in  about  two  hours.  Another  method  is  called 
"  close  conversion."  The  substances  are  enclosed  in  stout  copper  cyl- 
inders and  subjected  to  the  action  of  superheated  steam.  This  process 
occupies  about  fifteen  minutes.  After  conversion,  the  liquid  is  treated 
with  marble-dust  and  animal  charcoal.  After  neutralization,  the  liquid 
is  filtered  through  cloth  and  animal  charcoal,  and  is  then  conveyed  to 
the  vacuum-pan.  When  glucose  syrup  alone  is  desired,  the  process  of 
conversion  is  stopped  when  the  starch  has  disappeared,  so  that  the 
syrup  contains  both  glucose  and  dextrin,  while,  when  solid  grape- 
sugar  is  desired,  the  conversion  is  carried  further  to  the  change  of 
dextrin  into  dextrose.  Glucose  can  be  obtained  as  a  hydrate  in  small 
and  laminated  crystals  from  aqueous  solution,  and  anhydrous  in  hard 
crystalline  masses  either  from  alcoholic  solution  or  from  very  concen- 
trated aqueous  solution.  It  is  less  sweet  than  cane-sugar.  It  is  also 
less  soluble  in  water,  and  much  more  soluble  in  alcohol.  It  has  the 
sp.  gr.  1.54—1.57  when  anhydrous.  Strong  mineral  acids  hardly  act 
on  grape-sugar,  but  destroy  cane-sugar  with  facility.  On  the  other 
hand,  grape-sugar  is  destroyed  by  alkalies,  with  which  cane-sugar 
forms  definite  compounds.  Dissolved  in  water  and  subjected  to  pro- 
longed ebullition,  grape-sugar  undergoes  very  little  alteration.  Its 
solution  rotates  the  plane  of  polarization  of  polarized  light  to  the  right, 
and  is  capable  of  undergoing  the  vinous  fermentation  directly,  without 
passing  through  any  intermediate  state.  It  is  characterized,  also,  in 
boiling  solution,  by  reducing  alkaline  cupric  tartrate  (see  Test-Solu- 
tion of  Alkaline  Cupric  Tartrate),  producing  a  reddish  precipitate. 
Manufactured  glucose  may  sometimes  contain  calcium  sulphate,  which 
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may  be  detected  by  adding  a  solution  of  barium  chloride,  which  pro- 
duces a  white  precipitate  of  barium  sulphate. 

SACCHARUM.   U.S.     Sugar. 


C„H„0„  =  341.2. 


[Cane  Sugar.] 


The  refined  sugar  obtained  from  Saccharum  officinarum  Linne,  and  from  various 
species  or  varieties  of  Sorghum  (nat.  ord.  Ormninece) ;  also  from  one  or  more  varieties 
of  Beta  vulgaris  Linne  (nat.  ord.  Chenopodlacecc). 

Preparation. — Sugar  is  prepared  commercially  from  the  sugar-cane, 
beet-root,  and  sorghum.  Formerly,  sugar-cane  was  the  only  source ; 
but  at  present  the  root  of  Bcia  vulgaris  is  largely  used  in  Europe  for 
making  cane-sugar,  and  from  the  rapid  growth  of  this  industry  there  is 
a  prospect  of  its  supplanting  all  others.  To  prepare  sugar  the  sugar- 
cane is  crushed,  and  the  juice,  amounting  to  about  80  per  cent.,  is  ex- 
pressed ;  this  is  then  heated,  a  little  lime  and  calcium  bisulphite  added, 
strained,  and  the  liquid  quickly  evaporated,  cooled,  and  stirred.  The 
thick  liquid  is  transferred  to  casks  perforated  at  the  bottom,  and  the 
crystals  drained.  Sugar  made  in  this  way  is  called  "  open  pan"  sugar. 
It  is  now  almost  completely  displaced  by  "  vacuum-pan"  sugar. 

In  the  production  of  raw  sugars  by  the  vacuum-pan  process,  the  juice, 
after  "  defecation"  with  lime  and  removal  of  excess  of  lime  by  carbonic 
acid  gas,  is  run  through  large  filters  of  bone-black,  and  then  into  the 
vacuum-pan  for  concentration.  The  vacuum-pan  is  a  large  evaporating- 
pan,  closed  above  by  a  dome-like  top,  which  connects  with  an  exhausting 
steam-pump,  so  that  the  liquid  can  be  concentrated  under  very  reduced 
pressure  (see  page  140).  The  heat  is  supplied  by  coils  of  steam-pipes 
which  run  through  the  interior  of  the  pan.  The  saccharine  juice  is 
evaporated  in  this  until  it  begins  to  crystallize,  and  even  after  this  fresh 
portions  are  added,  so  that  the  crystals  already  formed  grow  by  accretion 
of  fresh  material.  After  the  crystallization  is  complete,  the  warm  mix- 
ture of  crystals  and  syrup  is  run  into  "  centrifugals,"  to  which  a  rapid 
revolution  is  given,  and  the  crystals  thus  drained  and  dried. 

Beet-root  sugar  is  made  in  a  similar  manner,  but  is  more  trouble- 
some to  purify  than  that  made  from  sugar-cane.  The  best  sugar  for 
pharmaceutical  uses  is  known  technically  as  "  granulated."  Loaf-sugar 
is  generally  pure,  but  if  kept  in  a  damp  atmosphere  it  is  liable  to  absorb 
moisture,  and  if  kept  in  a  very  dry  air  it  will  lose  weight.  For  making 
troches,  lozenge-sugar,  a  very  pure,  finely-powdered  sugar,  may  be  had 
through  dealers  in  confectioners'  supplies.  ^'Pulverized''  sugar,  as  it 
is  called,  is  unfitted  for  such  a  purpose. 


Odor,  Taste,  and 
Reaction. 

Solubility. 

Saccharum.  U.  S. 

Water. 

Alcohol. 

Other  Solvent. 

White,  dry,  hard,  distinctly  crys- 
talline granules,  permanent  in 
the  air.     The  aqueous  solution, 
saturated    at  15°  C.  (59°   F.), 
has  the   sp.  gr.    1.345,  and  is 
miscible  with  water  in  all  pro- 
portions. 

Odorless ;    purely 
sweet        taste ; 
neutral      reac- 
tion. 

At  15°  C. 

(59°  F.), 
0.5  part. 

Boiling, 
0.2  part. 

At  15°  C. 

(59°  F.), 
175  parts. 

Boiling, 
28  parts. 

Soluble     in     80 
parts  of  boiling 
absolute    alco- 
hol, but  insolu- 
ble    in    ether, 
chloroform,    or 
carbon     dieul- 
phide. 
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Tests  fob  Impurities. 


Insoluble  Salts,  Ultra-  (  Neither  an  aqueous  nor  an  aleohoHe  solution  of  Sugar,  kept  in  large, 
marine,  Prussian  •<  well-closed  and  completely  filled  bottles,  should  deposit  a  sediment 
Blue,  etc.  (       on  prolonged  standing. 

f   If  a  portion  or  about  1  Gm.  of  Sugar  be  dissolved  in  10  C.c.  of  boil- 
Grape-Sugar,  and  ing  water,  then  mixed  with  4  or  5  drops  of  silver  nitrate  T.S.  and 
more  than   a   slight  J        about  2  C.c.  of  ammonia  water,  and  quickly  heated  until  the  liquid 
amount  of  Inverted  1        begins  to  boil,  not  more  than  a  slight  coloration,  but  no  black  pre- 
Sugar.  cipitate,  should  appear  in  the  liquid  after  standing  at  rest  for  five 
minutes. 


When  sugar  is  crystallized  in  regular  large  monoclinic  prisms,  it  is 
called  rock-candy,  Siud  has  the  sp.  gr.  1.606.  The  official  test  excludes 
sugar  which  contains  ultramarine ;  this  is  often  added  by  refiners  to 
save  the  expense  of  using  bone-black  :  a  sugar  not  entirely  free  from 
yellow  color  can  be  blued  by  ultramarine,  and  the  fault  thus  covered 
up,  so  that  most  consumers  remain  ignorant  of  the  deception ;  M^hen 
solution  is  attempted,  however,  it  is  discovered,  for  the  syrup  is  never 
colorless,  and  a  sediment  is  deposited.  Sugar  in  dilute  aqueous  solu- 
tion is  converted  into  alcohol,  carbon  dioxide,  and  eventually  acetic 
acid,  if  exposed  to  warm  air. 

Cane-sugar  may  be  distinguished  from  grape-sugar  by  Trommer's 
test,  which  consists  in  the  use  of  copper  sulphate  and  caustic  potassa. 
If  a  solution  of  cane-sugar  be  mixed  with  a  solution  of  copper  sulphate, 
and  potassa  be  added  in  excess,  a  deep  blue  liquid  is  obtained,  which 
on  being  heated  deposits,  after  a  time,  a  little  red  powder.  A  solution 
of  grape-sugar,  similarly  treated,  yields,  by  heat,  a  copious  greenish 
precipitate,  which  rapidly  changes  to  scarlet,  and  eventually  to  dark  red. 
When  heated  to  185°  C.  (365°  F.),  cane-sugar  melts  into  a  viscid,  color- 
less liquid,  which  on  being  suddenly  cooled  forms  a  transparent  amor- 
phous  mass,  called  barley-sugar.  At  a  higher  temperature  (between 
204.4°  C.  and  215.5°  C.  (400°  F.  and  420°  F.)  it  loses  two  molecules 
of  water,  and  is  converted  into  a  very  thick,  black  liquid,  called  cara- 
mel,  which  is  used  largely  for  coloring  aqueous  or  hydro-alcoholic 
liquids.  At  a  still  higher  heat  it  yields  combustible  gases,  carbonic 
acid,  empyreumatic  oil,  and  acetic  acid,  and  there  remains  one-fourth 
of  its  weight  of  charcoal,  wTiich  burns  without  residue. 

Uses. — Sugar  is  used  principally  in  pharmacy  for  making  syrups, 
troches,  masses,  confections,  etc.,  as  already  noted. 

Saccharures  are  preparations  made  by  saturating  sugar  with  tinctures, 
drying  it,  and  then  reducing  the  mixture  to  a  fine  powder. 

Oleo-sacoharures  (Elseosacchara)  are  similar  preparations  made  by 
incorporating  one  drop  of  a  volatile  oil  with  thirty  grains  of  sugar : 
they  form  convenient  modes  of  administering  remedies  to  children. 

MEL.   U.S.     Honey. 

A  saccharine  secretion  deposited  in  the  honey-comb  by  Apis  mellifica  Linnfi 
(Class,  Insecta ;  Order,  Hymenoptera). 

It  is  not  known  whether  honey  is  secreted  by  the  bee,  or  whether 
it  exists  ready  formed  in  plants.     The  nectaries  of  flowers  contain  a 
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sweet  substance,  wliich  is  extracted  by  the  insect.  Large  quantities  of 
honey  are  obtained  from  California,  the  Southern  States,  and  the  West 
Indies.  A  still  larger  amount,  however,  is  manufactured  by  flavoring 
and  coloring  artificial  glucose.  The  official  test  ingeniously  detects 
this  adulteration  through  the  barium  chloride  test.  Artificial  glucose 
nearly  always  contains  a  trace  of  calcium  sulphate,  which  produces  a 
slight  precipitate  of  barium  sulphate  (see  below). 


Mel.   U.S. 


Odob  and  Taste. 


Solubility. 


syrupy  liquid  of  a  light  yellowish  or  pale  brownish- 
yellow  color,  translucent  when  fresh,  gradually  bo- 
coming  crystalline  and  opaque.  When  recent  honey 
is  diluted  with  2  parts  of  water,  the  resulting  liquid 
is  almost  clear,  not  stringy,  and  should  have  a  specific 
gravity  not  lower  than  1.100  (corresponding  to  a  spe- 
cific gravity  of  1.375  for  the  original  honey). 


Characteristic  aro- 
matic odor ;  sweet, 
faintly  acrid  taste; 
faintly  acid  reac- 
tion. 


Miscible  with 
water  and  al- 
cohol. 


Impurities. 


Tests  for  Impurities. 


'  If  1  part  of  Honey  be  dissolved  in  4  parts  of  water,  a  clear  or  nearly 
clear  solution  should  result,  which  should  not  be  rendered  more  than 
faintly  opalescent  by  a  few  drops  of  silver  nitrate  T.S. 

If  1  part  of  Honey  be  dissolved  in  4  parts  of  water,  a  clear  or  nearly 
clear  solution  should  result,  which  should  not  be  rendered  more  than 
faintly  o])alescent  by  a  few  drops  of  barium  chloride  T.S. 

If  1  volume  of  Honey  be  diluted  with  1  volume  of  water  and  a  portion 
of  this  liquid  gradually  mixed  with  5  volumes  of  absolute  alcohol,  it 
should  not  become  more  than  faintly  opalescent  (as  compared  with  the 
reserved  portion  of  the  solution),  and  should  neither  become  opaque, 
nor  deposit  a  slimy  substance  at  the  bottom  and  along  the  sides  of  the 
test-tube.  When  incinerated  in  small  portions  at  a  time,  in  a  platinum 
crucible,  it  should  not  leave  more  than  0.2  per  cent,  of  ash. 

Five  parts  of  water  boiled  with  1  part  of  Honey,  and  allowed  to  cool, 
should  not  be  rendered  blue  or  green  on  the  addition  of  iodine  T.S. 


Limit  of  Chlorides. 
Sulphate. 


Glucose  and  For- 
eign Inorganic 
Substances. 


Starch. 


Uses. — Honey  is  used  pharmaceutically  in  the  class  Mellita  (page 
312),  and  as  a  vehicle  and  excipient.  Owing  to  the  difficulty  of  obtain- 
ing pure  honey  iv  large  cities  and  towns,  its  place  in  many  official 
preparations  has  been  filled  by  substituting  syrup  or  glycerin.  Puri- 
fied honey  is  official  as  Mel  Despumatum  (see  page  313). 

MANNA.   U.S.     Manna. 
The  concrete,  saccharine  exudation  of  Fraxinus  Ornus  Linne  (Nat.  Ord.  Oleacece). 

This  substance,  which  is  found  in  commerce  of  varying  quality,  is  of 
a  yellowish-white  color  externally ;  internally,  white,  porous,  and  crys- 
talline. Its  sp.  gr.  is  0.834.  When  pure,  it  is  soluble  in  three  parts  of 
cold  water  and  in  its  own  weight  of  boiling  water.  It  separates  in 
crystalline  masses  from  a  boiling,  saturated,  aqueous  solution.  It  is 
soluble  in  alcohol ;  boiling  alcohol  will  dissolve  fifteen  per  cent,  of  it, 
and  upon  cooling  deposit  beautiful  crystals  of  mannite. 

The  principal  constituent  of  manna  is  mannite,  a  peculiar,  sweet  prin- 
ciple, which  is  also  found  in  many  other  plants. 

Mannite  is  white,  inodorous,  crystalllzable  in  semi-transparent  needles, 
of  a  sweetish  taste,  soluble  in  five  parts  of  cold  water,  scarcely  soluble 
in  cold  alcohol,  but  readily  dissolved  by  that  liquid  when  hot,  and  de- 
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posited  when  it  cools.  Its  composition  is  C6Hi40g,  and  it  is  considered 
as  belonging  to  the  class  of  hexatomic  alcohols.  It  may  be  obtained  by 
boiling  manna  in  alcohol,  allowing  the  solution  to  cool,  and  redissolving 
the  crystalline  precipitate :  pure  mannite  is  then  deposited. 

Uses. — Manna  is  used  as  a  laxative,  and  often  added  to  senna  leaves 
to  make  a  cathartic  infusion.  The  dose  is  from  one  to  two  ounces  (31 
to  62  Gm.). 

GLYCYRRHIZA.   U.S.     Glycyrrrhiza. 

[Liquorice  Koot.] 

The  root  of  Glycyrrhiza  glabi'a  Linne,  and  of  the  variety  glandulifera  (Waldstein 
et  Kittaibel)  Kegel  et  Herder  (nat.  ord.  Leguminosce). 

This  well-known  root  contains  the  sweet  principle  glycyj-rhizin,  or 
glycyrrhizic  acid,  C44H63NO18.  This  was  found  by  Houssin  to  exist  in 
the  root  in  combination  with  ammonium.  There  is  also  present  an 
oleoresinous  substance  which  communicates  to  the  root  a  slight  acridity. 

Uses. — Glycyrrhiza  is  valuable  in  pharmacy  solely  on  account  of  the 
sweet  principle.  It  is  one  of  the  most  efficient  substances  known  for 
masking  the  taste  of  bitter  substances,  like  quinine  sulphate,  etc. 

Official  Preparations. 

Extractum  Glyeyrrhizae The  commercial  extract  of  the  root,  prepared  by  erapo- 

Extract  of  Glycyrrhiza.  rating  an  aqueous  extract  and  forming  it  into  cylin- 

drical rolls  about  six  inches  long  (see  page  460). 
Extractum  Glyeyrrhizae  Purum  .    .  Made  by  percolating  glycyrrhiza  with  dilute  solution  of 
Pure  Extract  of  Glycyrrhiza.  ammonia  and  evaporating  the  percolate  to  a  pilular 

consistence  (see  page  450). 
Fulvis  Glyeyrrhizae  Compositus  .   .  Made  by  mixing  together  180  Gm.  senna,  236  Gm.  gly- 
Compound  Powder  of  Glycyrrhiza.        cyrrhiza,  4  Gm.  oil  of  fennel,  80  Gm.  washed  sulphur, 

and  500  Gm.  sugar,  all  in  fine  powder. 
Extractum  Glyeyrrhizae  Fluidum  .  Made  of  the  strength  of  1  C.c.  representing  1  Gm.,  with 
Fluid  Extract  of  Glycyrrhiza.  *  menstruum  consisting  of   50  C.c.  ammonia  water, 

300  C.c.  alcohol,  and  650  C.c.  water  (see  page  408). 

GLYCYRRHIZINUM    AMMONIATUM.   U.S.     Ammoniated  Glycyrrhizin. 

Metric.  Old  form. 

Glycyrrhiza,  in  No.  20  powder 500  Gm.  25  oz.  av. 

Water, 

Ammonia  Water, 

Sulphuric  Acid,  each,  a  sufficient  quantity. 

Mix  475  C.c.  [old  formll  fl.  oz.  192  min.]  of  Water  with  25  C.c. 
[old  form  288  min.]  of  Ammonia  Water,  and,  having  moistened  the 
powder  with  the  mixture,  macerate  for  twenty-four  hours.  Then  pack 
it  moderately  in  a  conical  glass  percolator,  and  gradually  pour  Water 
upon  it  until  500  C.c.  [old  form  12  fl.  oz.]  of  percolate  are  obtained. 
Add  Sulphuric  Acid  slowly  to  the  percolate,  with  constant  stirring,  so 
long  as  a  precipitate  is  produced.  Collect  this  on  a  strainer,  wash  it 
with  cold  Water  until  the  washings  no  longer  have  an  acid  reaction, 
redissolve  it  in  Water  with  the  aid  of  Ammonia  Water,  filter,  if  neces- 
sary, and  again  add  Sulphuric  Acid  so  long  as  a  precipitate  is  pro- 
duced. Collect  this,  wash  it,  dissolve  it  in  a  sufficient  quantity  of 
Ammonia  Water  previously  diluted  with  an  equal  volume  of  Water, 
and  spread  the  clear  solution  upon  plates  of  glass,  so  that,  when  dry, 
the  product  may  be  obtained  in  scales. 
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The  introduction  of  this  preparation  is  the  result  of  the  very  im- 
portant researches  of  Z.  Roussin,  who  noticed  that  glycyrrhizin,  the 
sweet  principle  of  liquorice  root,  was  insipid  when  compared  with  the 
root  itself,  and  inferred  that  it  existed  in  a  modified  form  in  the  root. 
Experiment  showed  that  alkalies  developed  the  sweet  taste,  and  he 
ultimately  proved  that  the  alkali  with  which  it  was  combined  in  the 
root  was  ammonia,  and  that  glycyrrhizin  played  the  part  of  an  acid. 
Liquorice  root  which  has  lost  a  portion  of  its  sweetness  through  fer- 
mentation and  the  development  of  acetic  acid  and  precipitation  of  in- 
soluble glycyrrhizin  can  be  restored  to  its  former  sweetness  if  allowed 
to  remain  a  sufficient  length  of  time  in  an  ammoniacal  atmosphere. 

Uses. — This  compound  is  useful  when  mixed  with  bitter  or  dis- 
agreeable powders  to  mask  their  taste. 

TRITICUM.   U.S.     Triticum.     [Couch-grass.] 

The  rhizome  of  Agropyrum  7'epens  (Linne)  Beauvois  (nat.  ord.  Gramineae),  gath- 
eivd  in  the  spring  and  deprived  of  the  roots. 

Triticum  is  usually  found  in  the  market  cut  into  small  sections.  It 
contains  triticin,  a  principle  resembling  inulin,  also  glucose,  Isevulose,  etc. 
It  is  used  as  a  diuretic  and  for  its  special  action  on  the  urinary  organs. 

Official  Preparation. 
Extraotum  Tritici  Fluidum  .    .  Made  with  boiling  water,  concentrated  by  evaporation   and 
Fluid  Extract  of  Triticum.  preserved  by  the  addition  of  a  mixture  of  1  volume  of 

alcohol  and  3  volumes  oi  water  (see  page  426). 


QUESTIONS  ON  CHAPTER  LI. 

SUGARS   AND    SACCHARINE    SUBSTANCES. 

What  are  sugars  ? 

To  what  is  the  term  sugar  popularly  applied  ? 

Into  what  two  classes  may  sugars  be  divided? 

Into  what  two  sub-classes  may  fermentable  sugars  be  conveniently  divided  ? 

What  are  glucoses,  and  what  are  saccharoses? 

What  are  the  non-fermentable  sugars  sometimes  called  ? 

Glucose — What  is  its  formula  in  symbols? 

How  is  it  obtained  on  the  large  scale  ? 

Is  glucose  more  or  less  sweet  than  cane-sugar? 

What  is  its  specific  gravity  when  anhydrous? 

Wherein  does  the  action  of  strong  mineral  acids  and  of  alkalies  upon  glucose  differ 
from  their  action  upon  cane-sugar? 

In  what  direction  docs  its  solution  rotate  the  plane  of  polarization  of  polarized 
light  ? 

Is  it  capable  of  direct  fermentation  ? 

What  efl'ect  has  it  in  boiling  solution  upon  alkaline  cupric  tartrate? 

What  impurity  does  it  almost  always  contain? 

How  may  this  be  detected  ? 

Sugar — What  is  the  Latin  name  ? 

Give  its  formula  in  symbols  and  molecular  weight. 

How  is  it  prepared  conunercially  ? 

What  is  the  difference  between  the  "  open  pan  process"  and  the  "  vacuum  process"  ? 
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What  is  the  best  sugar  for  pharmaceutical  purposes  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

How  may  the  following  impurities  be  detected  ? — viz. :  Insoluble  salts,  foreign 
matters,  ultramarine,  Prussian  blue,  etc.  ;  grape-sugar,  and  of  more  than  a  slight 
amount  of  inverted  sugar. 

What  is  the  specific  gravity  of  rock-candy  ?  m 

What  is  the  object  of  adding  ultramarine  to  sugar?  ■ 

What  change  takes  place  when  sugar  in  dilute  solution  is  exposed  to  warm  air  ?  ■ 

When  cane-sugar  is  heated  to  185°  C.  (365°  ¥.),  what  change  takes  place,  and 
what  is  formed  ? 

At  a  higher  temperature,  204.4°  to  215.5°  C.  (400°  to  420°  F.),  what  change  takes 
place  ? 

At  a  still  higher  temperature  what  occurs? 

For  what  purposes  in  pharmacy  is  sugar  used  ? 

What  are  saccharures  ? 

What  are  oleo-saccharures  (elaeosacchara)  ? 

Honey — Whence  is  it  obtained  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

How  may  the  following  impurities  be  detected  ? — viz. :  Chloride ;  sulphate  ;  glucose 
or  other  foreign  admixtures  ;  starch. 

For  what  is  honey  used  in  pharmacy  ? 

In  what  form  is  it  official  ? 

What  is  manna?     What  is  its  specific  gravity? 

What  is  its  solubility  in  water  ?     In  alcohol  ? 

What  is  the  principal  constituent  of  manna? 

What  are  the  physical  properties  of  mannite  ? 

What  is  its  chemical  composition,  and  to  what  class  is  it  considered  to  belong? 

How  may  it  be  obtained  ? 

For  what  is  manna  used,  and  what  is  the  dose? 

Liquorice  root — What  is  the  Latin  official  name  ?     Whence  obtained  ? 

What  sweet  principle  does  glycyrrhiza  contain  ? 

What  is  its  chemical  composition,  and  in  what  combination  does  it  exist  in  the 
root? 

To  what  does  the  root  owe  its  acridity  ? 

What  are  the  official  preparations  of  glycyrrhiza  ? 

Ammoniated  glycyrrhizin — What  is  the  Latin  official  name  ? 

How  is  it  made  ? 

What  amount  is  obtained  from  glycyrrhiza  ? 

What  effect  do  alkalies  have  upon  glycyrrhizin  ? 

For  what  is  this  compound  useful  ? 

What  is  triticum,  and  how  is  it  found  in  commerce  ? 

What  principles  does  triticum  contain  ? 

For  what  is  it  used  ? 

What  official  preparatioii  of  triticum  is  there  ? 


CHAPTER  LIL 

DERIVATIVES   OP    SUGARS   THROUGH  THE  ACTION   OP 

FERMENTS. 

Fermentation. — When  certain  organic  bodies  are  subjected  to  the 
action  of  water,  air,  and  a  warm  temperature,  decomposition  takes 
place.  This  is  accompanied  by  the  presence  of  microscopic  organisms, 
and  the  result  is  the  formation  of  new  products.  When  decomposition 
is  followed  by  the  production  of  worthless  or  offensive  substances,  it  is 
termed  putrefaction;  when  useful  products  are  formed,  the  process  is 
called  fermentation. 

Two  prominent  theories  accounting  for  the  phenomena  of  fermenta- 
tion have  been  advanced, — one,  in  which  the  action  is  regarded  as  a 
chemical  process,  the  presence  of  the  microscopic  bodies  being  consid- 
ered unimportant ;  the  other  (which  is  now  universally  accepted)  that 
fermeutation  is  caused  by  the  presence  of  the  organisms. 

Ferments  may  be  divided  into  two  classes:  1.  Organized  or  physio- 
logical ferments,  as  yeast,  mycoderms,  torulas,  etc. ;  2.  Unorganized  or 
soluble  nitrogenous  ferments,  like  diastase,  synaptase,  myrosin,  etc. 
Fermentation  which  is  produced  by  the  latter  class  has  been  termed 
false  fermentation,  and  the  ferments  themselves  called  crypiolytes. 

Vinous  Fermentation. — Cane-sugar,  as  before  stated,  is  capable  of 
being  decomposed  by  this  process  and  converted  into  alcohol  and  carbon 
dioxide,  but  it  will  not  undergo  the  vinous  fermentation  by  itself.  It  re- 
quires to  be  dissolved  in  water,  subjected  to  the  influence  of  a  ferment, 
and  kept  at  a  certain  temperature.  Accordingly,  sugar,  water,  the  pres- 
ence of  a  ferment,  and  the  maintenance  of  an  adequate  temperature  must 
be  deemed  the  prerequisites  of  the  vinous  fermentation.  The  water  acts 
by  giving  fluidity,  and  the  ferment  and  temperature  by  commencing 
and  maintaining  the  chemical  changes.  The  precise  manner  in  which 
the  ferment  operates  has  not  been  positively  determined ;  but  the  fer- 
mentative change  seems  to  be  intimately  connected  with  the  multiplica- 
tion of  a  microscopic  plant,  Torula  cerevmce. 

Beginning  with  the  simple  substances  cellulose  and  starch,  it  will  be 
found  that,  through  the  action  of  dilute  acids  and  ferments,  they  may  be 
converted  into  alcohol  or  acetic  acid  : 


(C6HinO,5)3  +  H2O  =  CijHjPa  -h  CgHioOg; 

Cellulose  or  starch.  Water.  Maltuae.  Starub. 

then 

C,3H,,0„  +  CeH.A  +  2H,0  =  (CJT.A)s; 

Maltuse.  starch.  Water.  Glucuse. 

811 


812  DERIVATIVES  OF  SUGARS. 

then 
CeHj^Oe  =  (C,H,HO),  +  2CO,. 

Glucose.  Alcohol.  Carbon 

Dioxide. 

And  if  the  action  is  not  arrested,  the  acetous  fermentation  begins, 
resulting  in  the  conversion  of  the  alcohol  into  acetic  acid  through  oxi- 
dation : 

C2H5HO  +  0,  =  C^HA  +  H2O. 

Alcohol.  Oxygen.       Acetic  Acid.  Water. 

The  most  important  derivative  of  sugar  through  the  action  of  a  fer- 
ment is  alcohol :  this  is  usually  obtained  from  whisky  by  distillation. 
The  distilled  product  of  vinous  liquors  forms  the  different  ardent  spirits 
of  commerce.  When  obtained  from  wine,  it  is  called  brandy;  from  fer- 
mented molasses,  rum;  from  cider,  malted  barley,  or  rye,  whiskey;  from 
malted  barley  and  rye-meal  with  hops,  and  rectified  from  juniper  berries, 
Holland  gin;  from  malted  barley,  rye,  or  potatoes,  and  rectified  from 
turpentine,  common  gin;  and  from  fermented  rice,  arrack.  These  spirits 
are  of  different  strengths, — that  is,  contain  different  proportions  of  alco- 
hol,— and  have  various  peculiarities  by  which  they  are  distinguished  by 
the  taste. 

The  compounds  derived  from  sugars  will  be  considered  under  the 
following  subheads  :  1.  Ethyl  hydrate  and  oxide  and  their  preparations. 

2.  Preparations  of  the  compound  ethers  of  the  ethyl  and  amyl  series. 

3.  Aldehyd,  its  derivatives  and  preparations. 

Ethyl  Hydrate  and  Oxide  and  their  Preparations. 

The  compounds  containing  the  radical  ethyl  are  the  most  important 
of  those  derived  from  organic  substances,  alcohol  being  the  source  of 
all. 

Alcohol  is  regarded  chemically  as  the  type  of  a  class  of  carbon  com- 
pounds called  alcohols,  of  which  there  are  many  important  members. 
They  are  the  hydrates  of  the  alcohol  radicals  (ethyl  hydrate,  alcohol ; 
amyl  hydrate,  amylic  alcohol),  just  as  slaked  lime,  or  calcium  hydrate, 
is  the  hydrate  of  the  metal  calcium. 

Ethers  are  the  oxides  of  these  radicals,  just  as  lime,  or  calcium  oxide, 
is  the  oxide  of  the  metal  calcium. 

Compound  ethers  are  analogous  to  the  salts  of  the  metals,  being 
formed  by  the  decomposition  of  their  alcohols  by  acids, — i.e.,  ethyl 
nitrite,  ethyl  acetate,  amyl  nitrite, — just  as  potassium  nitrate,  sodium 
acetate,  and  calcium  sulphate  may  be  produced  by  decomposing  the 
hydrates  of  their  respective  metals  with  acids.  In  each  case  water  is 
formed  as  one  of  the  results  of  the  decomposition. 

This  may  be  shown  by  the  reactions 

NaHO   +  CJiPa  ==   NaCjHjO^   +    HjO. 

Sodium  Acetic  Sodium  Water. 

Hydrate.  Acid.  Acetate. 

C^H.HO   +    C^HA  =   C2HAH3O2   +    HA 

Alcohol  or  Acetic  Etiiyl  Acetate.  Water. 

Ethyl  Hydrate.  Acid. 
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SPIRITUS  FRUMENTI.    U.S.     Whiskey. 

An  alcoholic  liquid,  obtained  by  the  distillation  of  the  mash  of  fermented  grain 
(usually  of  mixtures  of  corn,  wheat,  and  rye),  and  at  least  two  years  old. 

Owing  to  the  immense  production  of  grain  in  this  country,  the 
cheapest  sources  of  starch  (corn,  wheat,  and  rye)  are  used  in  making 
alcoholic  liquids.  The  o})erations  by  which  whiskey  is  obtained  from 
grain  are  technically  termed, — 1.  Hashing,  by  which  the  starch  is  con- 
verted into  sugar.  2.  Fermentation,  or  tiie  production  of  the  alcohol. 
3.  Distillation,  or  the  separation  of  the  crude  spirit. 

The  crushed  grain,  mixed  with  malt,  is  added  to  water  at  15.4°  C. 
(60°  F.),  and  allowed  to  stand,  to  permit  the  conversion  of  the  starch 
into  maltose,  through  the  action  of  the  diastase.  The  liquid  is  now 
termed  the  wort.  This  is  caused  to  ferment  by  the  addition  of  yeast, 
and  alcohol  is  gradually  formed,  carbon  dioxide  escaping  :  the  liquor  is 
tiien  distilled,  the  distillate  being  termed  low  wines.  This  is  again  dis- 
tilled, and  raw  whiskey  is  the  product.  This  upon  keeping,  especially 
in  a  warm  room,  improves  in  quality  through  the  formation  of  com- 
pound ethers,  which  are  supposed  to  communicate  an  agreeable  flavor 
to  the  liquid. 


Spiritus  Frumenti.   U-  S. 


Tests  for  Impurities. 


Whiskey  has  an  amber 
color,  a  distinctive 
taste  and  odor, 
slightly  acid  reaction, 
and  a  sp.  gr.  not 
above  0.9;i0  nor  be- 
low 0.917,  corre- 
sponding approxi- 
mately with  an  alco- 
holic strength  of  44 
to  50  per  cent,  by 
weight,  or  50  to  58 
per  cent,  by  volume. 


Limit  of  Free 
Acid. 

More  than  traces 
of  Fusel  Oil 
from  grain. 

Added  Sugar, 
Glycerin,  or 
Aromatic  Sub- 
stances. 

More  than  traces 
of  Oak  Tannin 
from  casks. 


To  render  100  C.c.  of  Whiskey  distinctly  alka- 
line to  litmus  should  not  require  more  than 
1.2  C.c.  of  potassium  hydrate  V.S. 
If  100  C.c.  of  Whiske}'  be  very  slowly  evapo- 
rated in  a  tared  capsule  on  a  water-bath,  the 
last  portions  volatilized  should  not  have  a 
harsh  or  disagreeable  odor. 
And  the  residue,  when  dried  at  100°  C.  (212°  F.), 
should  not  weigh  more  than  0.25  Gm.  This 
residue  should  have  no  sweet  or  distinctly 
spicy  taste. 

f  It  should  almost  completely  dissolve  in  10  C.c. 

I  of  cold  water,  forming  a  solution  which  is  col- 
ored not  deeper  than  light  green  by  a  few 
drops  of  dilute  ferric  chloride  T.S.,  made  by 
mixing  the  latter  with  10  volumes  of  water. 


Uses. — Crude  whiskey  is  used  as  the  source  of  alcohol.     When  puri- 
fied and  mellowed  by  age,  it  is  used  as  a  stimulant. 


ALCOHOL.   U.S.     Alcohol. 

A  liquid  composed  of  about  91  per  cent.,  by  weight,  or  94  per  cent.,  by  volume,  of 
Ethyl  Alcohol  [C^HjOH  =  45.9],  and  about  9  percent.,  by  weight,  of  Water. 


ALCOHOL  ABSOLUTUM.   U.  S.     Absolute  Alcohol. 

C2H50H  =  4r).9. 

Ethyl  Alcohol,  containing  not  more  than  1  per  cent.,  by  weight,  of  "Water.  Abso- 
lute Alcohol  should  be  kept  in  well-stoppered  bottles  or  tin  cans,  in  a  cool  place, 
remote  from  lisjhts  or  fire. 
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ALCOHOL  DEODORATUM.     Deodorized  Alcohol. 

A  liquid  composed  of  about  92.5  per  cent.,  by  weight,  or  95.1  percent.,  by  volume, 
of  Ethyl  Alcohol  [C2H5OH  =  45.9],  and  about  7.5  per  cent.,  by  weight,  of  Water. 

Preparation. — The  natural  sources  of  alcohol  are  starch  aud  sugar  as 
they  exist  in  various  plants,  and  alcohol,  if  pure,  is  the  same  from  what- 
ever source  it  is  derived.  It  is  generally  made  by  distilling  whiskey, 
and  redistilling  and  rectifying  the  distillate  in  an  apparatus  termed  an 
alcohol  column  and  still.  The  yield  of  alcohol,  sp,  gr.  .835,  obtained 
from  good  whiskey  is  about  58  per  cent,  by  volume.  The  principal 
impurity  is  fusel  oil,  or  amylic  alcohol.  Alcohol  may  be  deprived  of  odor 
by  treating  it  with  potassium  permanganate  and  redistilling.  Absolute 
alcohol  is  the  name  given  to  the  strongest  alcohol  which  can  be  made, 
and  which  is  intended  to  be  absolutely  free  from  water.  This  is  a  diffi- 
cult preparation  to  make,  owing  to  the  very  strong  affinity  existing 
between  the  two  liquids.  The  strongest  alcohol  that  can  be  made  by 
simple  distillation  contains  11  per  cent,  of  water,  and  in  order  to  sepa- 
rate the  latter  from  it,  it  is  necessary  to  use  some  substance  having  a 
still  stronger  affinity  for  water.  This  is  found  in  recently-burned  lime, 
and  the  method  employed  is  to  percolate  the  strongest  and  purest  alco- 
hol attainable  through  the  lime,  out  of  contact  with  air,  and  then  to  re- 
distil the  percolate  in  vacuo.  In  this  way  alcohol  may  be  obtained  having 
a  sp.  gr.  as  low  as  0.79355  at  15.6°  C.  (60°  F.).  (Squibb.)  Absolute 
alcohol  is  a  colorless,  volatile  liquid,  of  an  agreeable  odor  and  a  burning 
taste.  It  boils  at  78.4°  C.  (173.1°  F.),  and  is  not  congealed  by  a  cold  of 
202°  F.  below  zero.  Its  freedom  from  water  may  be  ascertained  by 
dropping  into  it  a  piece  of  anhydrous  baryta,  which  will  remain  un- 
changed if  the  alcohol  be  free  from  water,  but  otherwise  will  fall  to 
powder ;  or  (a  more  delicate  test)  by  its  forming  a  clear  solution  when 
mixed  with  an  equal  bulk  of  pure  benzol.  Absolute  alcohol  should 
be  free  from  fusel  oil. 


Alcohol.  U.S. 


Impurities. 


Tests  foe  Impurities. 


A  transparent,  colorless, 
mobile,  and  volatile 
liquid,  of  a  character- 
istic and  agreeable 
odor,  and  a  burning 
taste.  It  boils  at  78° 
C.  (172.4°  F.),  and  is 
readily  inflammable, 
giving  a  blue  flame 
without  smoke.  It 
should  not  change  the 
color  of  blue  or  red  lit- 
mus paper  previously 
moistened  with  water. 

Miscible  with  water  in 
all  proportions,  and 
without  any  trace  of 
cloudiness;  also  mis- 
cible with  ether  or 
chloroform. 


Fixed  Impurities,  or 

Coloring-Matter. 


Fusel  Oil,  or  other 
Foreign  Odor, 


Amylic  Alcohol,  Or- 
ganic impurities. 


Methyl  Alcohol,  Al- 
dehyde, and  Oak 
Tannin. 


If  50  C.c.  of  Alcohol  be  evaporated  to  dryness 
in  a  glass  vessel,  no  weighable  residue  or 
color  should  appear. 

On  allowing  Alcohol,  mixed  with  one-third  of 
its  volume  of  water,  to  evaporate  sponta- 
neously from  clean,  odorless  blotting-paper 
saturated  with  it,  no  odor  of  fusel  oil,  nor  other 
foreign  odor,  should  become  perceptible. 

If  20  C.c.  of  Alcohol  be  shaken  in  a  clean, 
glass-stoppered  vial  with  1  C.c.  of  silver 
nitrate  T.S.,  the  mixture  should  not  become 
more  than  faintly  opalescent,  or  acquire 
more  than  a  faint  brownish  tint,  when  stand- 
ing during  six  hours  in  diffused  daylight. 

If  10  C.c.  of  Alcohol  be  mixed  in  a  test- 
tube  with  5  C.c.  of  potassium  hydrate  T.S., 
there  should  not  be  an  immediate  darkening 
of  the  liquid. 
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It  burns  with  a  pale  flame  without  residue,  the  products  being  car- 
bonic acid  and  water.  Absolute  alcohol  consists  of  two  atoms  of  car- 
bon, six  of  hydrogen,  and  one  of  oxygen.  Its  empirical  formula  is, 
therefore,  CjHeO.  It  is,  however,  recognized  as  tiie  hydrate  of  the 
radical  ethyl  (C2H5),  so  that  its  rational  formula  would  be  Cgf^sHC). 

Alcohol  is  official  in  four  forms:  absolute  alcohol,  sp.  gr.  0.797; 
deodorized  alcohol,  sp.  gr.  0.816;  alcohol,  sp.  gr.  0.820  at  15°  C. 
(59°  F.),  0.812  at  25°  C.  (77°  F.) ;  diluted  alcohol,  sp.  gr.  0.936. 

Deodorizetl  alcohol  is  merely  a  stronger  and  higher  grade  of  alcohol, 
and,  according  to  the  U.  S.  P.  1890,  must  stand  the  following  tests  :  If 
25  C.c.  of  Deodorized  Alcohol  be  mixed  with  an  equal  volume  of  water 
and  5  C.c.  of  glycerin,  and  the  mixture  allowed  to  evaporate  spon- 
taneously from  a  piece  of  clean,  odorless  blotting  paper,  no  foreign 
odor  should  become  perceptible  when  the  last  traces  of  Alcohol  leave 
the  paper  (absence  of  fusel  oil  constituents).  If  25  C.c.  be  allowed  to 
evaporate  spontaneously  in  a  porcelain  capsule  carefully  protected  from 
dust,  until  only  a  moisture  is  left,  no  red  or  brown  color  should  be  pro- 
duced upon  the  addition  of  a  fev/  drops  of  colorless,  concentrated  sul- 
phuric acid  (absence  of  amylic  alcohol,  or  non-volatile,  carbonizable, 
organic  impurities). 

The  official  description  and  tests  for  Absolute  Alcohol  are  as  follows  : 
A  transparent,  colorless,  mobile,  and  volatile  liquid,  of  a  characteristic, 
rather  agreeable  odor,  and  a  burning  taste.  Very  hvgroscopic.  Spe- 
cific gravity  :  not  higher  than  0.797  at  15°  C.  (59°  F.) ;  or  0.789  at 
25°  C.  (77°  F.).  In  other  respects,  Absolute  Alcohol  has  the  proper- 
ties, and  should  respond  to  the  reactions  and  tests,  of  Deodorized  Alco- 
hol (see  Alcohol  Deodoratum). 

Uses. — Alcohol  is  used  in  pharmacy  principally  for  its  solvent  powers 
(see  pages  355,  356).  It  is  used  as  the  source  of  many  important  com- 
pounds, like  ether,  chloroform,  iodoform,  etc.,  and  as  an  antiseptic. 
Tlie  cologne  spirit  is  generally  a  purified  product,  and  cleaner  than  ordi- 
nary alcohol.  A  specially  fine  brand  of  alcohol  can  now  be  had  which 
is  rectified  particularly  for  perfumers'  use :  it  is  said  to  be  made  by 
diluting  the  cologne  spirit  with  sufficient  water  to  bring  it  to  about  the 
strength  of  diluted  alcohol,  passing  this  through  bone-black,  and  then 
redistilling  and  concentrating  it  again  to  the  proper  strength  in  the 
rectifying  column  and  still. 


ALCOHOL  DILUTUM.   V.  S.  Diluted  Alcohol. 

A  liquid  composed  of  about  41  per  cent.,  by  weight,  or  about  48.6  per  cent.,  by  vol- 
ume, of  absolute  Ethyl  Alcohol  [CjH^OH  =  45. 9j,  and  about  59  per  cent,  of  Water. 
It  should  be  kept  in  well-closed  vessels,  in  a  cool  place,  remote  from  lights  or  fire. 

Metric.  OIJ  form. 

Alcohol   .        500  C.c.  1  pint. 

Distilled  Water 500  C.c.  1  pint. 

Mix  them.  If  the  two  liquids  be  measured  at  the  temperature  of 
15.6°  C.  (60°  F.),  the  mixture,  when  cooled  to  the  same  temperature, 
will  measure  about  971  C.c. 
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Diluted  Alcohol  may  also  be  prepared  in  the  following  manner  : 

Metric.  Old  form. 

Alcohol 410  Gm.  41  oz.  av. 

Distilled  Water 500  Gm.  50  oz.  av. 

Mix  them. 

Dilutod  Alcohol  has  a  specific  gravity  of  about  0.938  at  15°  C.  (59°  F.),  about 
0.937  at  15.6°  C.  (60°  F.),  and  about  0.930  at  25°  C.  (77°  F.). 
It  should  respond  to  the  reactions  and  tests  given  under  Alcohol.^ 

When  alcohol  and  water  are  mixed  together,  a  rise  in  temperature 
and  a  contraction  in  volume  take  }>lace.  In  small  operations  the  con- 
traction is  generally  disregarded  ;  in  larger  operations  the  loss  is  very 
apparent.  If  55  gallons  of  alcohol  be  mixed  with  45  gallons  of  water, 
the  product  will  not  be  100  gallons  of  diluted  alcohol,  but  only  96^ 
gallons,  showing  a  loss  of  8|  gallons.  United  States  Proof  Spirit 
differs  from  diluted  alcohol  in  containing  50  per  cent,  by  volume  of 
absolute  alcohol. 

Uses. — Diluted  alcohol  is  used  as  a  menstruum  in  making  tinctures, 
fluid  extracts,  extracts,  etc.  Its  properties  hav^e  been  already  fully  de- 
scribed in  connection  with  the  various  preparations.  Its  value  consists 
not  only  in  antiseptic  properties,  but  also  in  its  possessing  the  solvent 
powers  of  both  water  and  alcohol. 

^  Official  Rxdea  for  making  an  Alcohol  of  any  Required  Lower  Percentage  from  an  Alcohol 
of  any  Given  Higher  Percentage. — I.  By  Volume  :  Designate  the  volume-percentage  of  the 
stronger  alcohol  by  V,  and  that  of  the  weaker  alcohol  by  v.  Rule  :  Mix  v  volumes  of  the  strongei 
alcohol  with  pure  water  to  make  V  volumes  of  product.  Allow  the  mixture  to  stand  until  full 
contraction  has  taken  place,  and  until  it  has  cooled,  then  make  up  any  deficiency  in  the  V 
volumes  by  adding  more  water.  Example :  An  alcohol  of  30  per  cent,  by  volume  is  to  be  made 
from  an  alcohol  of  94  per  cent,  by  volume. — Take  30  volumes  of  the  94  per  cent,  alcohol,  and 
add  enough  pure  water  to  produce  94  volumes. 

II.  By  Weight  :  Designate  the  weight-percentage  of  the  stronger  alcohol  by  W,  and  that 
of  the  weaker  by  ic.  Rule  :  Mix  w  parts  by  weight  of  the  stronger  alcohol  with  pure  water  to 
make  W  parts  by  weight  of  product.  Example  :  An  alcohol  of  50  per  cent,  by  weight  is  to  be 
made  from  an  alcohol  of  91  per  cent,  by  weight. — Take  60  parts  by  weight  of  the  91  per  cent, 
alcohol,  apd  add  enough  pure  water  to  produce  91  parts  by  weight. 

It  is  evident  that  when  percentage  by  volume  is  specified  the  liquids  should  be  measured, 
and  when  percentage  by  weight  is  used  the  liquids  in  all  cases  should  be  weighed.  The  alco- 
holmetrical  table  gives  the  various  percentages  both  by  weight  and  volume,  and  an  examina- 
tion will  show  clearly  that  there  is  considerable  difference  between  weight  and  volume  per- 
centage. When  alcohol  is  sold  by  per  cent,  valuation,  unscrupulous  dealers  sometimes  take 
advantage  of  the  unwary  when  the  buyer  does  not  specify  whether  he  wants  ''per  cent,  by 
volume"  or  per  cent,  by  weight.  It  is  much  more  satisfactory  in  buying  alcohol  to  indicate 
clearly  the  strength  that  is  wanted  by  inserting  the  specific  gravity  at  the  official  tempera- 
ture :  thus,  an  order  for  "  Alcohol,  sp.  gr.  0.820  at  69°  F.,"  cannot  be  susceptible  of  two 
meanings. 

Pile's  Rules  for  Diluting  Alcohol. — 1.  To  reduce  alcohol  to  any  required  strength.  To 
as  many  parts  olthe  given  alcohol  as  are  indicated  by  the  percentage  required,  add  suflScient 
water  to  make  the  number  of  parts  of  the  mixture  equal  to  the  percentage  of  the  given  alcohol. 
Example  :  It  is  desired  to  make  an  alcohol  of  30  per  cent,  from  one  of  95  per  cent.  Take  30 
iluidounces  of  the  alcohol  and  add  a  sufficient  amount  of  water  to  make  95  fluidounces. 

2.  To  make  any  required  quantity  of  any  percent.  As  the  percentage  of  the  alcohol  given 
is  to  that  of  the  alcohol  required,  so  is  the  quantity  desired  to  the  quantity  of  the  alcohol  to 
be  taken.  And  to  this  quantity  of  alcohol  sufficient  water  must  be  added  to  make  up  the  re- 
quired quantity.  Example:  It  is  desired  to  make  80  fluidounces  of  75  per  cent,  alcohol  from 
that  of  95  per  cent.  As  96  :  75  :  :  80  :  6.'^^.  This  represents  the  number  of  fluidounces  of  95 
per  cent,  alcohol  that  is  to  be  made  up  to  80  fluidounces  by  the  addition  of  water. 

By  the.«e  rules  no  allowance  is  made  for  any  subsequent  contraction,  and  a  mixture  after 
being  made  should  be  allowed  to  stand  for  a  short  time  for  such  contraction  to  take  place,  when 
a  final  amount  of  water  is  to  be  added  to  make  up  the  full  measure. 
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ALCOHOLMETRICAL    TABLE. 

Based  on  the  Relation  between  Absolute  Alcohol  (Sp.  Gr.  0.7938)  and  Pure 
Water  at  15.6°  C.  (60°  F.).— Abridged  from  Dr.  E.  R.  Squibb's  Table. 


Percentage. 

Weight  of 

We 

ght  of 

Percentage. 

Weight  of 

Weight  of 

Specific 
liiavity. 

One  I'int. 

One 
Avoi 

(iallon, 
rdupois. 

Specific 
Gravity. 

One  I'iut. 

One  Gallon, 

By 

By 

By 

Avoirdupois. 

By 

In 

In 
Grs. 





wt. 

vol. 

In  Gms. 

Grs. 

3 

0 

Grs. 

wt. 

vol. 

In  Gms. 

4 

0 

Grs. 

1.0000 

472.39 

7290 

8 

5 

182 

81 

0.9643 

455.53 

7030 

8 

0 

238 

1 

0.»!»85 

471.68 

7279 

8 

5 

44 

26 

0.9638 

455.80 

7026 

8 

0 

209 

1 

0.9981 

471.49 

7276 

8 

5 

22 

82 

0.9631 

454.96 

7021 

8 

0 

168 

2 

0.9970 

470.98 

7268 

8 

4 

895 

27 

0.9623 

454.58 

7015 

8 

0 

121 

2 

0.9965 

470.74 

7264 

8 

4 

366 

33 

0.9618 

454.35 

7011 

8 

0 

92 

8 

0.9956 

470.31 

7258 

8 

4 

313 

28 

34 

0.9609 

453.93 

7005 

8 

0 

40 

3 

0.9947 

469.89 

7251 

8 

4 

261 

0.9602 

453.59 

7000 

7 

15 

436 

4 

0.9942 

469.66 

7248 

8 

4 

232 

0.9595 

453.26 

6995 

7 

15 

395 

4 

5 

0.9930 

469.09 

7239 

8 

4 

162 

29 

35 

0.9593 

458.17 

6993 

7 

15 

383 

5 

6 

0.9914  1468.33 

7227 

8 

4 

68 

0.9587 

452.88 

6989 

7 

15 

348 

6 

7 

0.9898  1467.58 

7216 

8 

3 

413 

30 

36 

0.9578 

452.46 

6982 

7 

15 

296 

8 

0.9890 

467.19 

7210 

8 

3 

366 

0.9572 

452.18 

6978 

7 

15 

261 

7 

0.9884 

466.91 

7205 

8 

3 

331 

37 

0.9565 

451.84 

6973 

7 

15 

220 

9 

0.9878 

466.63 

7201 

8 

3 

296 

31 

0.9560 

451.61 

6969 

7 

15 

191 

8 

10 

0.9869 

466.21 

7194 

8 

3 

243 

0.9555 

451.38 

6966 

7 

15 

162 

9 

11 

0.9855 

465.54 

7184 

8 

3 

161 

38 

0.9550 

451.14 

6962 

7 

15 

133 

10 

12 

0.9841 

464.89 

7174 

8 

3 

81 

32 

0.9544 

4.50.86 

6958 

7 

15 

98 

n 

13 

0.9828 

464.27 

7165 

8 

3 

6 

0.9539 

450.61 

6954 

7 

15 

68 

14 

0.9821 

463.94 

7159 

8 

2 

401 

39 

0.9535 

450.43 

6951 

7 

15 

45 

12 

15 

0.9815  463.65 

7155 

8 

2 

366 

33 

0.9528 

450.09 

6946 

7 

15 

4 

13 

16 

0.9802  463.04 

7146 

8 

2 

290 

40 

0.9519 

449.67 

6930 

7 

14 

300 

0.9794  462.67 

7140 

8 

2 

244 

84 

0.9511 

449.29 

6933 

7 

14 

343 

14 

17 

0.9789  462.42 

7136 

8 

2 

214 

41 

0.9503 

448.91 

6928 

7 

14 

296 

0.9784 

462.19 

7132 

8 

2 

185 

0.9495 

448.54 

6922 

7 

14 

250 

15 

18 

0.9778 

461.90 

7128 

8 

2 

150 

85 

42 

0.9490 

448.80 

6918 

7 

14 

221 

0.9775 

461.77 

7126 

8 

2 

123 

0.9475 

447.59 

6007 

7 

14 

133 

0.9772 

461.62 

7124 

8 

2 

115 

36 

43 

0.9470 

447.86 

6904 

7 

14 

104 

10 

19 

0.9766 

461.34 

7119 

8 

2 

80 

0.9465 

447.12 

6900 

7 

14 

75 

20 

0.9760 

461.05 

7115 

8 

2 

45 

87 

44 

0.9452 

446.51 

6890 

7 

18 

437 

17 

21 

0.9753 

460.72 

7110 

8 

2 

4 

0.9446 

446.22 

6886 

7 

18 

401 

0.9749 

460.54 

7107 

8 

418 

38 

45 

0.9434 

445.66 

6877 

7 

13 

331 

0.9743 

460.25 

7103 

8 

383 

0.9426 

445.28 

6871 

7 

13 

284 

18 

22 

0.9741 

460.16 

7101 

8 

■*■ 

373 

39 

46 

0.9416 

444.81 

6^64 

7 

13 

226 

0.9737 

459.97 

7098 

8 

348 

0.9405 

444.29 

6856 

7 

13 

162 

0.9732 

459.73 j 7005 

8 

319 

40 

47 

0.9306 

443.86 

6850 

7 

18 

109 

19 

23 

0.9728 

459.55  7002 

8 

207 

0.9391 

443.62 

6846 

7 

13 

75 

0.9720 

459.16  17086 

8 

249 

48 

0.9881 

443.15 

6839 

7 

13 

22 

20 

24 

0.9716 

458.98 1 7083 

8 

227 

41 

0.9376 

442.92;  6835 

7 

12 

431 

0.9714 

458.88 

7081 

8 

214 

0.9873 

442.77  6833 

7 

12 

413 

25 

0.9709 

458.65 

7078 

8 

186 

49 

0.9363 

442.25  6825 

7 

12 

349* 

21 

0.9704 

458.41 

7074 

8 

157 

42 

0.9356 

441.97 '6820 

7 

12 

314 

2G 

0.9698 

458.13 

7070  8 

122 

0.9852 

441.78 '6818 

7 

12 

291 

0.9693 

457.90 

7066  8 

92 

50 

0.9343 

441.35  6811 

7 

12 

238 

22 

27 

0.9691 

457.80 

7065  8 

81 

48 

0.9335 

440.98  6805 

7 

12 

192 

0.9683 

457.42 

7059  8 

33 

0.9329 

440.70  6801 

7 

12 

157 

23 

28 

0.9678 

457.18 

7055  8 

5 

51 

0.9323 

440.42  6796 

7 

12 

122 

0.9671 

456.85 

7050  8 

0 

401 

0.9318 

440.18  6793 

7 

12 

93 

24 

29 

0.9665 

456.57 

7046  8 

0 

366 

44 

0.9314 

439.99  6790 

7 

12 

69 

0.9658 

456.24 

7041  Is 

0 

325 

0.9306 

439.61  6784 

7 

12 

23 

25 

30 

0.9652 

455.95 

7036  8 

0 

290 

52 

0.9303 

439.47  6782 

7 

12 

6 

0.9645 

455.68 

7081  8 

0 

250 

45 

0.9292 

438.95  6774 

7 

11 

379 

*  Official  dilnt<'d  alcohol. 
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Percentage. 

Weight  of 

Weight  of 

Percentage. 

Weight  of 

Weight  of 

One  Pint. 

One  Gallon, 

One  Pint. 

One  Gallon, 

By 

Specific 
Gravity. 

Avoirdupois. 

By 

By 

Specific 
Gravity. 

Avoirdupois. 

By 

In 

In 

Grs. 

wt. 

vol. 

In  Oms. 

Grs. 

1-9 

o 

Grs. 

wt. 

vol. 

In  Gms 

i 

o 

Grs. 

53 

0.9283 

438.52 

6767 

7 

11 

326 

79 

0.8664 

409.28 

0316 

7 

3 

216 

40 

0.9270 

437.91 

6758 

7 

11 

251 

73 

0.8649 

408.57 

0305 

7 

3 

129 

54 

0.9202 

437.53 

0752 

7 

11 

204 

80 

0.8639 

408.10 

0298 

7 

3 

71 

47 

0.9249 

430.92 

0742 

7 

11 

128 

74 

0.8625 

407.44 

6288 

7 

2 

426 

55 

0.9242 

430.58 

0737 

7 

11 

87 

81 

0.8611 

400.78 

0277 

7 

2 

344 

0.9236 

430.30 

6733 

7 

11 

51 

75 

0.8603 

406.40 

0272 

7 

2 

298 

48 

0.9228 

435.93 

6727 

7 

11 

6 

0.8599 

406.21 

0209 

7 

2 

274 

56 

0.9221 

435.60 

6722 

7 

10 

402 

76 

82 

0.8581 

405.36 

0255 

7 

2 

169 

0.9212 

435.17 

0715 

7 

10 

349 

0.8566 

404.65 

6245 

7 

2 

82 

49 

0.9200 

434.88 

0711 

7 

10 

314 

77 

83 

0.8557 

404.22 

6238 

7 

2 

29 

57 

0.9200 

434.00 

0707 

7 

10 

279 

0.8539 

403.38 

6225 

7 

361 

50 

0.9184 

433.85 

0695 

7 

10 

186 

78 

0.8533 

403.09 

0220 

7 

327 

58 

0.9178 

433.56 

6691 

7 

10 

151 

84 

0.8526 

402.77 

0215 

7 

287 

51 

59 

0.9100 

432.71 

6678 

7 

10 

40 

0.8516 

402.29 

0208 

7 

227 

0.9150 

432.24 

0670 

7 

9 

425 

79 

0.8508 

401.92 

6202 

7 

182 

52 

60 

0.9135 

431.53 

6659 

7 

9 

338 

85 

0.8490 

401.35 

0194 

7 

112 

0.9124 

431.01 

6651 

7 

9 

273 

80 

0.8483 

400.73 

0184 

7 

36 

53 

01 

0.9113  430.49 

6043 

7 

9 

210 

86 

0.8466 

399.93 

0172 

7 

0 

374 

0.9100 

429.88 

0034 

7 

9 

133 

81 

0.8459 

399.60 

6107 

7 

0 

333 

54 

62 

0.9090 

429.41 

6627 

7 

9 

70 

82 

87 

0.8434 

398.42 

6148 

7 

0 

187 

0.9075 

428.69 

0010 

7 

8 

425 

0.8415 

397.52 

6134 

7 

0 

76 

55 

03 

0.9069 

428.41 

0611 

7 

8 

390 

83 

88 

0.8408 

397.19 

6129 

7 

0 

35 

0.9062 

428.09 

6000 

7 

8 

350 

0.8396 

396.62 

6121 

6 

15 

402 

56 

64 

0.9047 

427.37 

0595 

7 

8 

202 

84 

0.8382 

395.96 

6110 

6 

15 

322 

0.9036 

42i;.80 

0587 

7 

8 

198 

89 

0.8373 

395.53 

6104 

6 

15 

269 

57 

65 

0.9025 

426.34 

0579 

7 

8 

134 

85 

0.83.57 

394.78 

6092 

6 

15 

176 

58 

60 

0.9001 

425.20 

0562 

7 

7 

432 

90 

0.8340 

393.98 

0080 

6 

15 

77 

59 

0.8979 

424.17 

0540 

7 

7 

304 

0.8336 

393.79 

0077 

6 

15 

53 

67 

0.8973 

423.88 

6541 

7 

7 

269 

86 

0.8331 

393.55 

0073 

6 

15 

24 

0.8960 

423.55 

0530 

7 

7 

227 

0.8317 

392.89 

0003 

6 

14 

380 

60 

0.8956 

423.07 

0529 

7 

7 

109 

87 

91 

0.8305 

392.33 

0054 

6 

14 

310 

68 

0.8949 

422.75 

6524 

7  7 

129 

0.8298 

391.99 

6049 

6 

14 

269 

61 

0.8932 

421.94 

6511  7 

7 

29 

88 

0.8279 

391.09 

0035 

6 

14 

158 

09 

0.8925 

421.02 

6500 

7 

0 

426 

92 

0.8272 

390.76 

0030 

6 

14 

117 

0.8910 

420.90 

0495 

7 

6 

338 

0.8259 

390.14  0021 

6 

14 

41 

62 

0.8908 

420.81 

6494 

7 

0 

320 

89 

0.8254 

389.91 

6017 

6 

14 

12 

70 

0.8900 

420.43 

0488 

7 

0 

280 

93 

0.8237 

389.11 

6005 

6 

13 

351 

0.8897 

420.29 

0486 

7 

0 

262 

90 

0.8228 

388.69 

5998 

6 

13 

299 

63 

0.8880 

419.77 

6478 

7 

'6 

198 

91 

94 

0.8199 

387.32 

5977 

6 

13 

130^ 

71 

0.8875 

419.25 

6470 

7 

6 

134 

92 

0.8172 

386.04 

5957 

6 

12 

409 

64 

0.8803 

418.68 

6461 

7 

6 

64 

95 

0.8164 

385.66 

5951 

6 

12 

362i 

72 

0.8850 

418.07 

6452 

7 

5 

426 

93 

0.8145 

384.77 

5938 

6 

12 

252 

65 

0.8840 

417.60 

6444 

7 

5 

368 

96 

0.8125 

383.82 

5923 

6 

12 

135 

73 

0.8825 

416.88 

6433 

7 

5 

279 

94 

0.8118 

383.49 

5918[6 

12 

94 

66 

0.8810 

416.46 

6427 

7 

5 

228 

95 

0.8089 

382.12 

5897!  6 

11 

363 

74 

0.8799 

415.66 

6414 

7 

5 

129 

97 

0.8084 

381.88 

5893  6 

11 

334 

67 

0.8793 

415.38 

6410 

7 

5 

94 

96 

0.8001 

380.79 

5876  6 

11 

200 

68 

75 

0.8709 

414.25 

6393 

7 

4 

391 

98 

0.8041 

379.85 

5862,  6 

11 

83 

69 

76 

0.8745 

413.11 

6375 

7 

4 

251 

97 

0.8031 

379.38 

5855  6 

11 

25 

0.8739 

412.83 

6371 

7 

4 

216 

98 

0.8001 

377.90 

5833)  6 

10 

287 

70 

77 

0.8721 

411.98 

0358  7 

4 

111 

99 

0.7995 

377.08 

5828  6 

10 

252 

71 

78 

0.8090 

410.79 

0339  7 

3 

403 

99 

0.7909 

370.45 

5809  6 

10 

100 

0.8078 

409.94 

0320; 7 

3 

297 

0.7940 

375.37 

5793|  6 

9 

404 

72 

0.8672 

409.66 

0322 

7 

3 

203 

100 

100 

0.7938 

374.98 

5787  6 

9 

357 

*  Official  alcohol. 


•f  Official  deodorized  alcohol. 
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iETHER.   U.S.     Ether. 


[^THER    FORTIOR,    PhARM.   1880.] 


A  liquid  composed  of  about  96  per  cent.,  by  weight,  of  absolute  Ether  or  Ethyl 
0.xide  l(C.^ll.^).p  —  73.84],  and  about  4  per  cent,  of  Alcohol  containing  a  little  Water. 

But  one  other  is  now  official,  in  place  of  the  two  in  the  U.  S.  P.  1880, 
known  as  ^l^^ther  and  iEther  Fortior ;  the  old  ^^ther,  sp.  ^r.  0.750, 
was  dropj)ed  altogether,  the  name  ^ther  being  now  applied  to  what 
was  formerly  known  as  ^ther  Fortior,  or  stronger  ether. 

Preparation. — The  Pharmacopoeia  of  1870  contained  a  process  for 
the  preparation  of  Ether.  It  was  rarely  or  never  used,  because  this  is 
one  of  the  liquids  which  cannot  be  safely  or  profitably  made  upon  the 
small  scale  with  the  usual  facilities  afforded  by  the  pharmacist's  labora- 
tory. Ether  is  made  by  acting  on  alcohol  with  sulphuric  acid  between 
the  temperatures  of  130°  C.  (266°  F.)  and  137.7°  C.  (280°  F.).  The 
sulphuric  acid  is  not  consumed  in  the  process,  but  is  regenerated,  so  that 
the  making  of  ether  is  continuous.  This  will  be  understood  when  the 
reactions  are  explained.  Ether  is  the  oxide  of  the  monad  radical  ethyl 
C,H^.     Alcohol,  as  has  been  already  stated,  is  the  hydrate  CgHgHO : 


now. 


Alcohol.  Sulpliuric  Ethjl-suliihuric  Water. 

AciU.  Acid. 


then 


C2H5HSO, 

Etliyl-siilphuric 
Ac.d. 


+ 


C2H5HO 

Alcohol. 


(C,H,),0 

Ether. 


+  H,SO,. 


Sulphuric 
Acid. 


Formerly  it  was  believed  that  the  sulphuric  acid  acted  by  catalysis, 
and  that  it  dehydrated  the  alcohol  through  its  affinity  for  water;  but,  the 
presence  of  ethyl-sulphuric  acid,  which  was  formed  during  the  process, 
having  been  proved,  this  simple  theory  had  to  be  abandoned. 


.ffither.   r.  S. 


A  thin  and  very  difFusive,  clear, 
and  colorless  liquid.  It  boils  at 
37°  C.  (98.6°  F.).  Ether  is  highly 
volatile  and  inflammable,  and  its 
vapor,  when  mi.xed  with  air  and 
ignited,  explodes  violently.  Sp. 
gr.  0.725  to  0.728. 


Odor,  Taste,  and 
Keaction. 


Refreshing,  charac- 
teristic odor;  burn- 
ing and  sweetish 
taste,  slightly  bit- 
ter after- taste ; 
neutral  reaction. 


Solubility. 


Water. 


Ten  times 
its  vol- 
ume of 
water  at 
1.0°  C. 
(59°  F.). 


Alcohol.     Other  Solvents. 


All  pro- 
portions. 


All  propor- 
tions of  chlo- 
roform, ben- 
zol, benzin, 
fixed  and 
volatile  oils. 


TE.STS  T'-B.  Identity  and 
Quantitative  Test. 


Impurities. 


Tests  for  Impurities. 


It  should  boil  actively,  in 
a  test-tube  half  filled 
with  it  and  held  a  short 
time  in  the  hand,  on  the 
addition  of  small  pieces 
of  broken  glass. 

When  10  C.c.  of  Ether  are 
agitated  with  an  equal 
volume  of  glycerin  in 
a  graduated  test-tube, 
the  Ether  layer,  when 
fully  separated,  should 
not  measure  less  than 
8.6  C.c.  (U.S.  1880). 


Acidity. 

N  on  -  volatile 
I  m  p  u  r  itics 
and  Foreign 
Odors. 

Undue  anount 
of  Alcohol  or 
AVater. 

Aldehyde. 


If  a  piece  of  pale  blue  litmus  paper  moistened 
with  water  be  immersed  ten  minutes  in  a  por- 
tion of  the  Ether,  the  color  should  not  change. 
On   evaporating  at  least  50  C.c.  of  Ether  in  a 
glass  vessel,  no  fixed   residue  should   appear, 
and,  on  evaporating  a  portion  dropj)cd  upon 
blotting-paper,  no  foreign  odor  should  be  de- 
veloped. 
When  20  C.c.  of  Ether  are  shaken  in  a  graduated 
tube,  with  20  C.c.  of  water  just  previously  satu- 
rated with  ether,  the  ethereal  layer,  upon  sepa- 
ration, should  not  measure  less  than  1 9.8  C.c. 
If  1 0  C.c.  of  Ether  be  shaken  occasionally,  within 
one  hour,  with  1  C.c.  of  potassium  hydrate  T.S., 
no  color  should  be  developed  in  either  liquid. 


M 
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Uses. — Ether  is  used  principally  as  an  anaesthetic,  and,  notwith- 
standing the  many  efforts  made  to  supplant  it,  continues  to  be  the  best 
agent  yet  discovered  for  producing  insensibility  to  pain  in  surgical 
operations.  It  is  also  used  as  a  solvent.  It  dissolves  iodine  and 
bromine  freely,  and  sulphur  and  phosphorus  sparingly.  Its  power 
to  dissolve  corrosive  sublimate  makes  it  a  useful  agent  in  the  manipu- 
lations for  detecting  that  poison.  It  is  also  a  solvent  of  volatile  and  fixed 
oils,  many  resins  and  balsams,  tannic  acid,  caoutchouc,  and  most  of  the 
alkaloids. 

Ether  should  be  kept  in  well-stoppered  bottles,  or  in  soldered  tins,  in 
a  cool  place  remote  from  lights  and  fire.  Especial  care  should  be  ob- 
served in  pouring  ether  from  one  vessel  to  another  by  gas-light :  the 
vapor  is  heavy, — two  and  a  half  times  as  heavy  as  air, — and  it  will  at 
once  tak^  fire  with  explosive  force  on  contact  with  flame. 

I    " '  ^'  C\!  (    j;  SSPIRITUS   ^THERIS.   U.  S.     Spirit  of  Ether. 

\  \  •  V  Metric.  Old  form. 

Ether 325  C.c.  4    fl.  oz. 

Alcohol 675  C.c.  8\  fl.  oz. 


To  make 1000  C.c.  12J  fl.  oz. 

Mix  them. 

Uses. — This  simple  mixture  of  ether  and  alcohol  is  used  as  a  dif- 
fusible stimulant  in  doses  of  one  to  three  fluidrachms  (3.7  to  11.1  Co.). 

SPIRITUS   iETHERIS   COMPOSITUS.   U.  S.     Compound  Spirit  of  Ether. 
[Hoffmann's  Anodtne.] 

Metric.  -  Old  form. 

Ether 325  C.c.  8  fl.  oz. 

Alcohol 650  C.c.  16  fl.  oz. 

Ethereal  Oil 25  C.c.  5  fl.  dr. 

To  make 1000  C.c.  24J  fl.  oz. 

Mix  them. 

Commercial  Hoffmann's  anodyne  is  usually  bought  by  the  pharma- 
cist and  substituted  for  this  preparation.  It  differs  from  the  official 
liquid  in  containing  variable  proportions  of  light  and  heavy  oil  of  wine, 
ether,  and  alcohol :  it  is  obtained  as  a  supplementary  product  by  the 
manufacturing  chemist. 

During  the  rectification  of  crude  ether,  the  distillation  is  continued 
as  long  as  the  ether  comes  over  of  the  proper  specific  gravit}' ;  after 
which  the  receiver  is  changed,  and  an  additional  distillate  is  obtained, 
consisting  of  ether  and  alcohol  impregnated  with  a  little  ethereal  oil. 
It  is  this  second  distillate,  variously  modified  by  the  addition  of  alcohol, 
ether,  or  water,  so  as  to  make  it  conform  in  taste,  smell,  opalescence, 
etc.,  to  a  standard  preparation  kept  by  the  manufacturer,  that  is  sold 
as  Hoffmann's  anodyne. 

The  expensiveness  of  the  ethereal  oil  is  alleged  to  be  the  cause  of 
this  substitution.  The  cheap  commercial  liquid  may  be  known  by 
adding  it  to  water ;  it  usually  mixes  without  causing  milkiness.     The 
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official  compound  spirit  of  ether  produces  a  slight  opalescence  when 
forty  drops  are  added  to  a  pint  of  water,  and  the  peculiar  odor  of 
ethereal  oil  is  distinctly  noticed ;  but  castor  oil  is  sometimes  added  by 
dishonest  manufacturers  to  circumvent  this  test.  This  fraud  may  be 
detected  by  mixing  equal  parts  of  the  suspected  liquid  and  water,  and 
collecting  the  oil  which  separates  on  a  piece  of  filtering-paper  and  ex- 
posing it  to  heat :  a  permanent  greasy  stain  indicates  a  fixed  oil,  an 
ethereal  oil  stain  disappears  on  heating. 

Uses. — Compoiuid  spirit  of  ether  is  used  as  an  anodyne,  in  doses  of 
thirty  minims  to  two  fluidrachms  (1.9  to  7.4  C.c).  It  is  sometimes 
given  in  combination  with  laudanum. 

Preparations  of  the  Compound  Ethers  of  the  Ethyl  and  Amyl 

Series. 
OLEUM    ^THEREUM.    U.S.     Ethereal  Oil. 

A  volatile  liquid  consisting  of  equal  volumes  of  Heavy  Oil  of  Wine  and  Ether. 

Metric.  Old  form 

Alcohol 1000  C.C.  2  pints. 

Sulphuric  Acid      looo  C.c.  2  pints. 

Distilled  Water 25  C.c.  384  niin. 

Ether,  a  sufficient  quantity. 

Add  the  Acid  slowly  to  the  Alcohol,  mix  them  thoroughly,  and 
allow  the  mixture  to  stand,  in  a  closed  flask,  for  twenty-four  hours,  or 
until  the  liquid  is  clear ;  then  pour  the  clear  liquid  into  a  tubulated 
retort  of  such  capacity  that  the  mixture  shall  nearly  fill  it.  Insert  a 
thermometer  through  the  tubulure,  so  that  the  bulb  shall  be  deeply 
immersed  in  the  liquid,  and,  having  connected  the  retort  with  a  well- 
cooled  condenser,  and  also  having  connected  with  the  receiver  a  bent 
glass  tube  for  conducting  the  uncondensed  gases  into  water,  distil,  by 
means  of  a  sand-bath,  at  a  temperature  between  150°  and  160°  C. 
(302°-320°  F.),  until  oily  drops  cease  to  come  over,  or  until  a  black 
froth,  which  forms  on  the  surface,  begins  to  rise  in  the  retort.  Sepa- 
rate the  yellow,  ethereal  liquid  from  the  distillate,  and  expose  it  to  the 
air  for  twenty-four  hours,  in  a  shallow  capsule.  Then  transfer  it  to  a 
wet  filter,  and,  when  the  watery  portion  has  drained  off,  wash  the  oil 
which  is  left  on  the  filter  with  the  Distilled  Water,  which  should  be 
as  cold  as  possible.  When  this  also  has  drained  off,  transfer  the  oil 
to  a  graduated  measure,  and  add  to  it  an  equal  volume  of  Ether. 

Keep  the  product  in  small,  glass-stoppered  vials,  in  a  cool  place. 

Compound  ethers,  as  already  explained,  are  produced  by  the  action 
of  acids  on  alcohols  (page  812).  Ethereal  oil  is  a  mixture  of  compound 
ethers. 

If  alcohol  is  distilled  with  a  large  excess  of  sulphuric  acid,  there  are 
formed  towards  the  close  of  the  distillation  heavy  oil  of  wine,  sulphurous 
acid,  defiant  gas,  and  empyreumatic  products.  The  product  of  the  dis- 
tillation is  generally  in  two  layers,  one  consisting  of  water  holding  sul- 
phurous acid  in  solution,  and  the  other,  of  ether  containing  the  heavy  oil 
of  wine.     After  separation,  the  latter  liquid  is  exposed  for  twenty-four 
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hours  to  the  air,  in  order  to  dissipate  the  ether  by  evaporation ;  and  the 
oil  which  is  left  is  washed  with  water  to  deprive  it  of  all  traces  of  sul- 
phurous acid. 

In  the  early  stage  of  the  distillation  of  a  mixture  of  sulphuric  acid  and 
alcohol,  ethyl-sulphuric  acid,  CgHgHSO^,  is  formed.  During  its  progress 
this  is  decomposed  so  as  to  yield  ether.  When,  however,  the  alcohol 
is  distilled  with  a  large  excess  of  sulphuric  acid,  the  ethyl-sulphuric 
acid  is  decomposed  so  as  to  form  a  small  quantity  of  the  heavy  oil  of 
wine.  This  is  a  mixture  of  ethyl  sulphate,  (€2115)2804,  ethyl  sulphite, 
(C2Hg)2S03  (the  sulphurous  acid  having  been  formed  by  reduction  of 
sulphuric  acid),  with  polymeric  forms  of  ethylene,  CgH^.  Ethereal  oil 
is  a  transparent,  nearly  colorless,  volatile  liquid,  of  a  peculiar,  aromatic, 
ethereal  odor,  a  pungent,  refreshing,  bitterish  taste,  and  a  neutral  re- 
action to  dry  litmus  paper.     Sp.  gr.  0.910. 

Uses. — Ethereal  oil  is  used  solely  as  an  ingredient  in  compound 
spirit  of  ether. 

SPIRITUS   iETHERIS   NITROSI.    U.S.     Spirit  of  Nitrous  Ether. 

An  alcoholic  solution  of  Ethyl  Nitrite  [C2H5N02^74  87 j,  yielding,  when  freshly 
prepared,  and  tested  in  a  nitrometer,  not  less  than  11  times  its  own  volume  of  Nitro- 
gen Dioxide  [NO  =  29.97]. 

Metric.  Old  form. 

Sodium  Nitrite 635  Gm  *  4  oz.  av.  210  gr. 

Sulphuric  Acid 520  Gm.  3  oz.  av.  292  gr. 

Sodium  Carbonate 10  Gm.  31  grains. 

Potassium  Carbonate,  completely  deprived  of 

water  by  drying 30  Gm.  93  grains. 

Deodorized  Alcohol, 

Water,  each,  a  sufficient  quantity. 

Dissolve  the  Sodium  Nitrite  in  1000  C.c.  [old  form  6  fl.  oz.  6  fl. 
dr.]  of  Water,  and  put  the  solution  into  a  suitable  flask,  connected  with 
a  condenser  kept  cold  by  ice-cold  water ;  then  add  550  C.c.  [old  form 
3  fl.  oz.  6  fl.  dr.]  of  Deodorized  Alcohol,  and  mix  well.  Through  a 
cork  fitted  into  the  mouth  of  the  flask  insert  a  funnel-tube  dipping 
below  the  surface  of  the  liquid.  With  the  condenser  connect  a  receiver, 
and  keep  this  surrounded  by  a  mixture  of  common  salt  and  crushed 
ice.  Then  gradually  introduce  into  the  flask,  through  the  funnel-tube, 
the  Sulphuric  Acid,  previously  diluted  with  1000  C.c.  [old  form  6  fl. 
oz.  6  fl.  dr.]  of  Water.  Distillation  will  usually  commence  before  the 
whole  of  the  Acid  has  been  added.  When  all  the  Acid  has  been  intro- 
duced, regulate  the  distillation  by  the  application  or  withdrawal  of  a 
gentle  heat  until  no  more  nitrous  ether  distils  over.  Wash  the  distil- 
late, first,  with  100  C.c.  [old  form  5|  fl.  dr.]  of  ice-cold  Water  to 
remove  any  Alcohol  which  may  have  passed  over,  and  then  remove 
any  traces  of  Acid  by  washing  the  Ether  with  100  C.c.  [old  form  5| 
fl.  dr.]  of  ice-cold  Water,  in  which  the  Sodium  Carbonate  had  pre- 
viously been  dissolved.     Carefully  separate  the  Ether  from  the  aqueous 


*  In  the  copies  of  the  U.  S.  P.  1890  at  first  issued  this  quantity  was  given  as  770  Gm.     Ex- 
perience has  proved  that  there  is  an  unnecessary  excess  of  135  Gm. 
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liquid,  and  agitate  it,  in  a  well-stoppered  vial,  with  the  Potassinna 
Carbonate  to  remove  traces  of  water.  Tiien  filter  it  through  a  ])ellet 
of  cotton,  in  a  covered  fiiiniel,  into  a  tared  bottle  containing  2000  C.c. 
[old  form  13^  fl,  oz.]  of  Deodorized  Alcohol.  Ascertain  the  weight 
of  the  Nitrous  Etlier  filtered  into  the  Alcohol  by  noting  the  increase 
of  weight  of  the  tiired  bottle  and  contents,  and  then  add  enough  Deodor- 
ized Alcohol  to  make  the  mixture  weigh  22  times  the  weight  of  the 
Nitrous  Ether  added.  This  preparation  is  often  termed  Sweet  Spirit 
of  Nitre. 

Tiie  object  of  this  process  is  to  form  ethyl  nitrite,  a  com[)ouud  ether 
produced  by  substituting  the  acid  radical  for  tiie  iiydrogen  of  the 
hydroxyl  in  the  alcohol :  this  is  then  preserved  from  decon)position  by 
the  addition  of  sufficient  alcohol. 

The  U.  S.  P.  1890  process  differs  from  that  formerly  official  in  the 
method  of  obtaining  the  nitrous  radical,  the  use  of  nitric  acid  having 
been  abandoned  ;  the  object  of  using  sodium  nitrite  is  to  avoid  the 
production  of  aldehyde,  and  to  furnish  a  more  easily  controlled  process 
than  the  one  previously  employed.  The  sul|)luiric  acid  decomposes 
the  sodium  nitrite,  the  nitrous  radical  combining  with  the  ethyl  of  the 
alcohol  to  form  ethyl  nitrite.  The  dilution  of  the  sulphuric  acid  and 
the  use  of  a  solution  of  sodium  nitrite  prevent  too  rapid  action.  Ex- 
perience with  the  new  process  has  demonstrated  its  advantages. 

2C2H,OH  +  2NaN02  +  H^SO,  =-  2C2H,NO,  +  N:i,SO,  +  2Bf> 

Alcohol.  Sodium  Siilpliiuic  Eth}l  Nilnie.  Sodium  Water. 

Nitrite.  Acid.  Sullhito. 

Pure  ethyl  nitrite  is  pale  yellow,  has  the  smell  of  apples,  boils  at 
18°  C.  (64.4°  F.),  and  has  the  sp.  gr.  0.900  at  15.5°  C.  (00°  F.).  The 
density  of  its  vapor  is  2.627.  Litmus  is  not  affected  by  it.  It  is  solu- 
ble in  forty-eight  parts  of  water,  and  in  all  proportions  in  alcohol  or 
rectified  spirit.  It  is  highly  inflammable,  and  burns  with  a  white  flame 
without  residue.  Mixed  with  an  alcoholic  solution  of  potassa,  it  be- 
comes dark  brown,  showing  the  presence  of  aldehyd.  When  kept,  it 
becomes  acid  in  a  short  time,  as  shown  by  litnms ;  and  nitric  oxide  is 
given  off,  whi(^h  often  causes  the  bursting  of  the  bottle.  Its  tendency 
to  become  acid  is  rendered  greater  by  the  action  of  the  air,  and  depends 
on  the  absorption  of  oxygen  by  the  aldehyd,  which  is  converted  into 
acetic  acid.  These  facts  show  the  necessity  of  preserving  this  ether  in 
small,  strong  bottles,  kept  full  and  in  a  cool  place,  and,  in  warm  weather, 
of  cooling  a  bottle  thoroughly  before  opening  it. 


Spiritus  Athens  Kitrosi.   U.S. 


A  clear,  mobile,  volatile,  and  inflamtnable  liquid,  of  a  pale  straw-color, 
inclining  slightly  to  green.  Sp.  gr.  about  ().«;i6  *  to  0.8 12  at  I  5°  C.  (59° 
F.).  When  freshly  j)repaied,  or  even  after  being  kej)t  for  some  time 
with  but  little  exposure  to  light  and  air,  it  is  neutral  to  litmus  paper. 
When  long  kept,  or  after  having  been  freely  exposed  to  air  and  light, 
it  accjuires  an  acid  reaction,  but  it  should  not  ellervesce  when  a  crystal 
of  potassium  bicarbonate  is  dropped  into  it. 


OUOB   AND   TaSIE. 


Fragrant,  ethereal 
pungent  odor,  free 
from  acridity ; 
sharp,  burning 
taste. 


*  There  are  reasons  for  believing  that  this  figure  is  too  high,  and  that  0.820  is  nearer  tho 
true  specitic  gravity  if  U.  S.  P.  deodorized  alcohol  (U.810)  be  used  for  dilution. 


824 


DERIVATIVES  OF  SUOAES. 


Tests  foe  Identity. 


Quantitative  Test. 


If  a  test-tube  be  half  filled  with  the  Spirit,  and  put 
into  a  water-bath  heated  to  65°  C.  (149°  F.)  until 
it  has  acquired  this  temperature,  the  Spirit  should 
boil  distinctly  upon  the  addition  of  a  few  pieces  of 
broken  glass. 

If  10  C.c.  of  the  Spirit  be  mixed  with  5  C.e.  of  potas- 
sium hydrate  T.  S.,  previously  diluted  with  5  C.c. 
of  water,  the  mixture  will  assume  a  yellow  color 
which  should  not  turn  decidedly  brown  within 
twelve  hours  (limit  of  aldehyde.) 


If  5  C.c.  of  recently  prepared  Spirit  of 
Nitrous  Ether  be  introduced  into  a 
nitrometer,  and  followed,  first,  by  10 
C.c.  of  potassium  iodide  T.S.,  and  then 
by  10  C.c.  of  normal  sulphuric  acid, 
the  volume  of  nitrogen  dioxide  gen- 
erated at  the  ordinary  indoor  tempera- 
ture (assumed  to  be  at  or  near  26°  C.  or 
77°  F.)  should  not  be  less  than  55  C.c. 
(corresponding  to  about  4  per  cent,  of 
pure  ethyl  nitrite). 


Si:>irit  of  nitrous  ether  is  never  quite  free  from  aldehyde ;  and,  if  the 
distillation  is  too  long  continued,  it  is  apt  to  contain  a  good  deal  of  this 
liquid,  which  afterwards  becomes  acetic  acid  by  absorbing  oxygen.  The 
change  goes  on  rapidly  if  the  preparation  be  insecurely  kej^t.  Aldehyde, 
if  in  considerable  proportion,  may  be  detected  by  imparting  a  pungent 
odor  and  acrid  flavor,  and  by  the  prej)aration  assuming  a  brown  tint  on 
the  addition  of  a  weak  solution  of  potassa,  owing  to  the  formation  of 
aldehyde  resin.  The  official  potassa  test,  with  the  best  specimens,  pro- 
duces a  straw-yellow  tint  within  twelve  hours. 

Specific  gravity  cannot  be  relied  upon  as  a  test  of  the  quantity  of 
ethyl  nitrite  present,  because  both  it  and  water  are  heavier  specifically 
than  the  diluting  liquid,  alcohol.  The  sp.  gr.  of  deodorized  alcohol 
being  0.816,  and  that  of  spirit  of  nitrous  ether  0.836  to  0.842,  it  fol- 
lows that  the  heavier  specific  gravity  of  the  latter  should  be  caused  by 
the  addition  of  ethyl  nitrite  (sp.  gr.  0.900),  but  it  may  be  increased  by 
diluting  it  with  water  (sp.  gr.  1.000),  or  by  using  alcohol  of  the  sj). 
gr.  0.825,  and  this  is  a  common  practice. 

The  nitrometer  test  is  regarded  as  the  only  reliable  one  to  determine 
the  quantity  of  ethyl  nitrite  in  this  spirit,  and  the  very  practical  appa- 
ratus shown  in  Fig.  352  has  been  devised  by  Dr.  Squibb  for  the  use  of 
pharmacists  who  do  not  possess  a  nitrometer.  This  consists  of  a  small 
glass  funnel,  a  section  of  rubber  tubing,  spring  pincli-cock,  straight 
glass  tube,  one  tube  bent  twice  at  right  angles,  not  over  yL  inch  bore, 
a  cork  with  two  holes  for  the  tubes,  a  two-ounce  vial,  and  some  wooden 
blocks.  In  using  this  for  testing,  the  bottle  is  filled  with  mercury 
nearly  to  the  edge,  then  10  or  20  drops  of  water  are  added.  The  cork 
holding  the  tubes  is  then  pushed  into  the  bottle,  which  causes  the  water 
to  flow  into  the  tube,  followed  by  a  little  mercury ;  the  funnel  is  con- 
nected witii  the  upright  tube  and  the  pinch-cock  closed,  then  about  20 
minims  of  mercury  are  poured  into  the  funnel  and  cautiously  allowed 
to  flow  into  the  vial  by  slowly  opening  the  pinch-cock  until  the  bent 
tube  is  entirely  filled  with  mercury.  There  must,  of  course,  be  no  leak- 
age in  the  apparatus.  1  fl.  dr.  of  spirit  of  nitrous  ether  is  measured 
into  the  funnel  and  let  into  the  vial,  followed  by  1  fl.  dr.  of  solution  of 
potassium  iodide  T.S.  (see  official  test,  above),  and  then  1  fl.  dr.  of  the 
diluted  sulphuric  acid.  This  makes  3  fl.  dr.  of  liquid  to  be  deducted 
from  the  measure  of  mercury.  The  reaction  soon  sets  in,  and  the 
amount  of  gas  set  free  indicates  the  quantity  of  ethyl  nitrite  by  dis- 
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placing  tl)e  mercury.  In  ten  minutes  the  reaction  is  over,  and  the 
receiving  measure  may  be  taken  away  and  the  quantity  of  mercury 
read  off;  the  mercury  remaining  in  the  tube  runs  back  into  the  bottle 


Fig.  352. 


Nitrometer  for  druggists'  use  (Squibb). 

as  it  should.  The  measure  of  the  spirit  taken  for  assay,  divided  into 
the  measure  of  mercury  displaced  by  the  gas,  shows  the  number  of 
times  that  the  gas  exceeds  the  spirit.  If  tiie  mercury  be  11  to  13  times 
the  volume  of  the  spirit,  the  latter  will  have  contained  about  5  p.  c. 
ethyl  nitrite.  Each  per  cent,  of  indicated  ethyl  nitrite  is  about  equal 
to  1.86  per  cent,  of  the  total  complex  ethereal  liquid  in  the  spirit. 

Uses. — Spirit  of  nitrous  ether  is  a  valuable  diaphoretic  and  diuretic. 
The  dose  is  thirty  minims  to  one  fluidrachm  (1.9  to  3.7  C.c). 


iETHER    ACETICUS.   U.S.     Acetic  Ether. 

A  liquid  composed  of  about  98.5  per  cent.,  by  weitjht,  of  Etbyl  Acetate  [CjjHjCjH^Oj 
=  87.8]  and  about  1.5  per  cent,  of  Alcohol  containing  a  little  water.  Specific  i^ravity 
0.893  to  0.895  at  15°  C.  (59°  F.).  It  should  be  kept  in  well-stoppered  bottles,  in  a 
cool  and  dark  place,  remote  from  lights  or  fire. 

Preparation. — Acetic  ether  may  be  made  in  several  ways.  The 
best  method  is  probably  that  of  distilling  a  mixture  of  sixteen  parts  of 
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dried  sodium  acetate,  ten  parts  of  alcohol,  and  twenty  parts  of  sulphuric 
acid,  shaking  the  distillate  in  a  bottle  with  exsiccated  sodium  acetate, 
and  subsequently  redistilling  it. 


NaC^HgO^  +  C2H5HSO4 


Sodium 
Acetate. 


Etiiyl  Sulphuric 
Acid. 


C2H,C2H302  +  NaHSO,. 

Ethyl  Acetate.  Acid  Sodium 

Sulphate. 


Ethyl  sulphuric  acid  is  formed  through  the  action  of  the  sulphuric 
acid  and  heat  upon  the  alcohol.  This  is  then  decomposed  by  contact 
with  sodium  acetate,  ethyl  acetate  and  acid  sodium  sulphate  being  pro- 
duced. 


JEther  Aceticus.    U.  S. 


A  transparent  and  colorless  liquid. 
It  boils  at  about  76°  C.  (1(18.8° 
F.).  It  is  inflammable,  burning 
with  a  bluish-yellow  flame  and 
acetous  odor,  and  is  readily  vol- 
atilized, even  at  a  low  tempera- 
ture. 


Odor,  Taste,  and 
Eeaction. 


Strong,  fragrant, 
ethereal,  refresh- 
ing, and  some- 
what acetous  odor, 
and  burning,  ace- 
tous taste ;  neu- 
tral reaction. 


Water. 


At  15°  C. 
(59°  F.), 
8      parts. 


Alcohol.      Other  Solvents. 


All  pro- 
portions. 


In  all  pro- 
portions of 
ether,  fixed 
and  volatile 
oils. 


Tests  for  Impurities. 


Free  Acid,  fixed 
residue. 

Alcohol  or  Water. 

Butylicand  Amy- 
lie  Derivatives. 

Readily  Carbon- 
izable,  Organic 
Impurities. 


Acetic  Ether  should  not  change  the  color  of  blue  litmus  paper  previously 

moistened  with  water,  nor  leave  any  fixed  residue  upon  evaporation. 
When  25   C.c.  of  Acetic   Ether  are  agitated  with  an  equal  volume  of 

water,  in   a  graduated  test-tube,  the  upper,  ethereal  layer,  after  its 

separation,  should  not  measure  less  than  24.5  C.c. 
If  a  portion  be  allowed  to  evaporate  spontaneously  from  clean,  odorless 

blotting-paper,  the  final  odor  should  not  resemble  that  of  pine-apples. 
When  a  small  portion  of  Ether  is  carefully  poured  upon  some  concen- 

traited  sulphuric  acid,  no  dark  ring  should  be  developed  at  the  point  of 

contact  of  the  two  layers. 


Uses. — Acetic  ether  is  sometimes  employed  as  an  anaesthetic.  Its 
odor  is  frequently  noticed  in  old  tinctures  and  extemporaneous  mixtures 
which  have  once  contained  alcohol  and  acetic  acid. 


AMYL    NITRIS.    U.S.     Amyl  Nitrite. 

A  liquid  containing  about  80  per  cent,  of  Amyl  (principally  Isoamyl)  Nitrite 
[CjHjjNO.,—  116.78],  toeiether  with  variable  quantities  of  undetermined  compounds. 
It  should  be  kept  in  sm'all,  dark-amber-colored  and  glass-stoppered  vials,  in  a  cool 
and  dark  place,  remote  from  lights  or  fire. 

Preparation. — This  compound  ether  may  be  made  by  acting  on 
amylic  alcohol  with  nitric  acid.  The  latter  is  deoxidized  into  nitrous 
acid,  which  acts  on  amylic  alcohol,  as  shown  in  the  reaction : 

C5H„HO  +  HNO2  =  C^H^NO^  +  H2O. 

Anivlic  Nitrous  Amyl  Water. 

Alcohol.  Acid.  Nitrite. 
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Amyl  Nitris.   U.  S. 

0i)0B,  Taste,  and 

Ke  ACTION. 

Solubility. 

Water. 

Alcohol. 

Other  Solvent. 

A  clear,  pale  yellowish  liquid.     In 
alcoholic    solution    it   gradually 
decomposes,    with    formation   of 
ethyl  nitrite  and  amylic  alcohol. 
It   boils   at    about    90°-99^    C. 
(204.8°-210.2°    F.),    giving    an 
orange-colored  vapor.     It  burns 
with  a  fawn-colored  flame.     Sp. 
gr.  0.870-0.880  at  15°  C.  (69°  F.). 

Ethereal,  '  fruity 
odor;  pungent, 
aromatic  taste ; 
neutral  or 
slightly  acid  re- 
action. 

Almost  in- 
soluble. 

In  all  pro- 
portions. 

In  all  propor- 
tions of  ether. 

Tests  foe  Identity  and  Quantita- 
tive Test. 


Impurities. 


Tests  for  Impurities. 


If  0.26  Gm.  of  Amyl  Nitrite,  diluted 
with  about  5  C.c.  of  alcohol,  be  in- 
troduced into  a  nitrometer,  fol- 
lowed by  10  C.c.  of  pota.ssium 
iodide  T.S.,  and  afterwards  by  10 
C.c.  of  normal  sulphuric  acid  V.S., 
the  volume  of  nitric  oxide  gener- 
ated, measured  at  the  ordinary  in- 
door temperature  (assumed  to  be  at 
or  near  25°  C,  or  77°  F.),  shouM  be 
about  40  C.c.  (each  C.c.  indicating 
about  2  per  cent,  of  pure  Amyl 
Nitrite). 


Free  Acid. 


Water. 


Aldehyde. 


If  1  C.c.  of  normal  potassium  hydrate 

V.S.  and  10  C.c.  of  water  be  mixed 

with  a  drop  of  phenolphtak-in  T.S., 

then  5   C.c.  of  Amyl   Nitrite  added, 

and  the  tube  inverted  a  few  times,  the 

red  tint  of  the  alkaline  layer  should 

still  be  percejitible. 

It  should  remain  transparent,  or  nearly 

so,  when  exposed  to  the  temperature 

of  melting  ice. 

r  On  shaking  together  equal  volumes  of 

j        Amyl  Nitrite  and  potassium  hydrate 

I        T.S.,  the  aqueous  layer  should  not  ao- 

[       quire  a  deeper  tint  than  pale  yellow. 


Tanner's  process,  which  is  adapted  for  small  operations,  is  as  follows  : 
10  fl.  oz.  of  purified  amylic  alcohol  is  introduced  into  a  large  tubulated 
retort  containing  copper  wire,  1  fl.  oz.  of  strong  sulphuric  acid  is  now 
added,  and  then  1  fl.  oz.  of  nitric  acid,  previously  diluted  with  an  equal 
bulk  of  water.  It  is  gently  heated  to  63°  C.  (145.4°  F.).  At  this  tem- 
perature the  reaction  commences,  and  goes  on  very  quietly  until  a  bulk 
about  equal  to  double  the  quantity  of  nitric  acid  collects  in  the  receiver. 
The  chemical  movement  now  ceases,  and  the  temperature,  which  has 
risen  to  near  100°  C.  (212°  F.),  begins  to  fall.  More  dilute  nitric  acid 
is  added,  and  the  process  carried  out  as  before.  These  additions  are 
repeated  until  the  amylic  alcohol  is  exhausted,  which  is  known  by  the 
appearance  of  red  fumes  in  the  retort.  The  whole  product  is  washed 
with  caustic  soda,  to  remove  hydrocyanic  and  other  acids,  and  rectified 
over  potassium  carbonate,  to  get  rid  of  moisture.  The  portion  which 
distils  over  between  95°  C.  (203°  F.)  and  100°  C.  (212°  F.)  is  medici- 
nally pure  amyl  nitrite. 

Difficulties  are  experienced  in  rectifying  amyl  nitrite  on  account 
of  the  number  of  products  present  having  similar  boiling  points.  If 
strong  nitric  acid  is  used  instead  of  diluted  acid,  explosions  are  almost 
sure  to  occur. 

Uses. — Amyl  nitrite  is  a  valuable  remedy.  It  is  exceedingly  volatile, 
and  is  niucli  used  in  asthma,  angina  pectoris,  and  similar  complaints, 
by  inhalation.  It  is  a  stimulant,  producing  an  excessive  action  of  the 
heart,  and  may  be  administered  by  dropping  a  small  quantity  on  a 
handkerchief  and  inhaling  the  vapor,  or  by  crushing  a  glass  pearl  of 
a^nyl  nitrite  in  the  handkerchief  and  inlialing. 
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QUESTIONS  ON  CHAPTER  LII. 

DERIVATIVES   OF    SUGARS  THROUGH  THE   ACTION  OF 

FERMENTS. 

What  is  fermentation,  and  what  is  the  difference  between  fermentation  and  putre- 
faction? 

What  are  the  two  theories  of  fermentation  ? 

Into  what  two  classes  may  ferments  be  divided  ? 

What  are  the  necessary  conditions  to  cause  cane-sugar  to  undergo  vinous  fer- 
mentation ? 

What  is  the  probable  action  of  the  ferment? 

Explain  the  reactions  which  take  place  in  the  conversion  of  cellulin  or  starch,  first, 
into  maltose,  then  into  glucose,  then  into  alcohol,  and  finally  into  acetic  acid. 

What  is  the  most  important  derivative  of  sugar  by  the  action  of  a  ferment? 

What  are  the  sources  of  the  various  ardent  spirits  of  commerce  ?  Of  brandy  ? 
Kum?     Whiskey?     Holland  gin  ?     Common  gin?     Arrack? 

Chemically  considered,  why  are  the  carbon  compounds  called  alcohols? 

What  are  ethers  ?     What  are  compound  ethers  ? 

Explain  the  reaction  which  occurs  when  alcohol  is  decomposed  by  acetic  acid. 

Whiskey — What  is  the  Latin  official  name  ?     What  is  its  oflScial  definition  ? 

How  is  it  obtained,  and  what  are  the  operations  termed  by  which  it  is  obtained 
from  grain? 

Describe  it.     What  is  its  specific  gravity  ? 

What  is  its  alcoht)lic  strength  ? 

How  may  the  following  impurities  be  detected? — viz.  :  More  than  traces  of  fusel 
oil  from  grain  or  potato  spirit ;  an  undue  amount  of  solids ;  glycerin,  added  sugar, 
or  spices  ;  traces  of  oak  tannin  from  casks  ;  an  undue  amount  of  free  acid. 

What  are  its  medicinal  uses  ? 

Alcohol — Describe  it  and  give  its  specific  gravity. 

How  much  ethyl  alcohol  does  it  contain? 

Give  its  formula  in  symbols  and  molecular  weight. 

What  are  the  natural  sources  of  alcohol,  and  how  is  it  made? 

How  much  alcohol,  specific  gravity  .835,  is  obtained  from  good  whiskey? 

What  is  its  principal  impurity  ? 

How  may  it  be  deprived  of  odor  ? 

What  is  absolute  alcohol  ? 

What  is  the  strongest  alcohol  which  can  be  obtained  by  simple  distillation? 

How  may  it  be  fn-ed  from  water? 

Alcohol  of  what  specific  gravity  may  be  obtained  by  the  use  of  lime  ? 

What  is  its  boiling  point,  and  to  what  degree  of  cold  may  it  be  reduced  without 
congealing  ? 

How  may  its  freedom  from  water  be  ascertained? 

What  is  the  empirical  formula  of  alcohol  ? 

What  strengths  of  alcohol  are  official  ? 

What  are  its  uses  ? 

What  is  the  composition  of  diluted  alcohol?     What  is  its  specific  gravity  ? 

How  is  it  made  ? 

How  may  it  be  made  from  alcohol  of  greater  than  the  official  strength  ? 

If  55  gallons  of  alcohol  be  mixed  with  45  gallons  of  water,  how  much  will  the 
mixture  measure? 

What  is  the  difference  between  diluted  alcohol  and  United  States  proof  spirit? 

What  is  the  specific  gravity  of  the  latter  ? 

What  are  the  uses  of  diluted  alcohol  ? 

Ether — What  is  its  composition  ?     What  is  its  specific  gravity  ? 

What  is  the  formula  in  symbols  of  ethyl  oxide  ? 

How  is  stronger  ether  made  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

How  may  the  following  impurities  be  detected  ? — viz. :  Acidity  ,  non-volatile  im- 
purities, and  foreign  odors. 

What  are  its  uses  ? 

How  is  spirit  of  ether  made  ?     What  is  the  Latin  official  name  ? 

What  is  the  dose  ? 
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Compound  spirit  of  ether— What  is  the  Latin  name?     Give  the  synonyme. 

How  is  it  made? 

How  may  the  cheap  commercial  article  be  known  ? 

"Where  castor  oil  has  been  used  to  give  it  opalescence,  how  may  the  fraud  be 
detected  ? 

What  is  the  dose  ? 

What  is  ethereal  oil  ?     What  is  the  Latin  official  name? 

Give  description  and  specific  gravity. 

How  is  it  made  ? 

What  is  ethyl-sulphuric  acid? 

If  alcohol  is  distilled  with  a  large  excess  of  sulphuric  acid,  what  is  formed  ? 

What  are  the  physical  properties  of  ethereal  oil  ? 

What  is  its  use? 

Spirit  of  nitrous  ether — What  is  the  Latin  official  name?     What  is  its  synonyme  ? 

Give  description  and  specific  gravity. 

How  much  ethyl  nitrite  does  it  contain  ? 

Give  formuhx  in  symbols  and  molecular  weight. 

How  is  it  made? 

Give  rationale  of  process.     What  is  the  object  of  this  process  ? 

Pure  ethyl  nitrite — What  is  the  specific  gravity  ? 

Give  odor,  taste,  chemical  reaction. 

Spirit  of  nitrous  ether — How  may  its  quality  be  tested? 

What  impurity  is  always  present,  and  what  change  results  from  its  presence? 

If  in  considerable  proportion,  how  may  it  be  detected  ? 

Is  its  specific  gravity  a  reliable  test  of  the  amount  of  ethyl  nitrite  present  ?    Why  ? 

Is  there  any  reliable  test  to  ascertain  its  quality  ? 

What  is  the  dose  ? 

Acetic  ether — What  is  the  Latin  official  name? 

Give  the  formula  in  sj-mbols  and  molecular  weight. 

What  is  probably  the  best  method  of  making  it?     Give  rationale  of  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

How  may  the  following  impurities  be  detected? — viz. :  Free  acid,  fixed  impurities ; 
alcohol,  ether. 

What  is  the  dose? 

Amyl  nitrite — What  is  the  Latin  official  name? 

Give  formula  in  symbols  and  molecular  weight. 

Give  description  and  specific  gravity. 

How  may  it  be  made  ?     Describe  rationale  of  process. 

How  may  the  following  impurities  be  detected?— viz  :  Free  acid  ;  water. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

What  is  Tanner's  process  for  preparing  it  ? 

If  strong  nitric  acid  is  used,  what  occurs? 

What  is  the  dose  ? 


CHAPTER  LIII, 

ALDEHYDE,  ITS  DERIVATIVES  AND  PREPARATIONS. 

The  term  aldehyde,  like  the  terms  alcohol  and  ether,  was  formerly 
applied  to  one  compound.  It  is  now  used  to  define  a  class  of  organic 
bodies.  The  word  is  derived  from  the  first  syllables  of  the  term  afcohol 
(ZeA^/c^rogenatum,  which  means  alcohol  from  which  hydrogen  has  been 
abstracted. 

Aldehyde  has  the  composition  CjH^O,  and  is  made  by  depriving 
alcohol,  CgHgO,  of  two  hydrogen  atoms.  This  abstraction  of  hydro- 
gen may  be  eifected  by  acting  on  alcohol  with  oxidizing  agents,  as 
in  making  ethyl  nitrite,  and  in  other  ways.  By  the  oxidation  of 
aldehydes  acids  are  formed,  as  in  making  acetic  acid  by  the  beech-wood 
shavings  process  (see  page  776).  The  addition  of  2H  to  aldehyde, 
C2H4O,  reproduces  alcohol,  CgHgO,  whilst  the  addition  of  O  to  alde- 
hyde, C2H4O,  produces  acetic  acid,  CjH^Og. 


PARALDEHYDUM.   U.S.     Paraldehyde. 

C«Hi,03  =  131.7. 

A  polymeric  form  of  Ethylic  Aldehyde  [C2H^O  =  43.9].  Paraldehyde  should  be 
kept  in  well-stoppered,  dark  amber-colored  bottles,  in  a  cool  place. 

This  new  official  liquid  is  a  product  of  the  condensation  of  three 
molecules  of  ethyl,  or  ordinary  aldehyde ;  it  may  be  made  by  treating 
ethyl  aldehyde  with  small  quantities  of  either  sulphurous  anhydride, 
hydrochloric  acid,  carbon  oxychloride,  or  zinc  chloride  ;  almost  com- 
plete conversion  occurs,  and  by  freezing  the  liquid  and  rectifying,  pure 
paraldehyde  is  produced. 


Paraldehydum.   U.S. 

Odor,  Taste,  and 
Reaction. 

SOIUBILITY. 

Water. 

Alcoliol. 

Other  Solvents. 

A    colorless,  transparent   liquid. 
When  cooled  to  near  0'^  C.  (32° 
F.),   Paraldehyde    solidifies  to 
a  crystalline  mass,  which   be- 
comes liquid  again  at  10.5°  C. 
(51°  F.).    It  boils  at  123°-125° 
C.  (258.4°-2o7°  F.),  giving  off 
inflammable  vapors. 

Strong    charac- 
teristic,       but 
not  unpleasant 
or         pungent 
odor;   burning 
and        cooling 
taste;     neutral 
or  slightly  acid 
reaction. 

At     15°    C. 
(59°     F.), 
8.5    parts. 

Boiling, 
16.5  parts. 

Miscible   in 
all  propor- 
tions. 

Miscible  in  all 
proporti  o  n  s 
with      ether 
and        fixed 
and   volatile 
oils. 
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Tests  fob  Identity. 


Tests  foe  Impurities. 


When  distilled  with  a  small  por- 
tion of  sulphuric  acid,  Paralde- 
hyde is  converted  into  ordinary 
aldehyde,  boiling  at  about  21°  C. 
(71)°  F.)  On  warming  some  sil- 
ver ammonium  nitrate  T.S.  satu- 
rated with  Paraldehyde  in  a  test- 
tube,  a  silver  mirror  will  form  on 
standing. 

A  mixture  of  8  Co.  of  Paralde- 
hyde and  8  C.c.  of  alcohol  with 
1  drop  of  phenolphtalein  T.S. 
should  acquire  a  pink  color  upon 
the  addition  of  0.5  C.c.  of  nor- 
mal potasssuin  hydrate  T.S. 
(limit  oi  free  acid). 


Aldehyde  de- 
rived from 
Fusel  Oil. 

Amylic  Alcohol, 
etc. 

Hydrochloric 
Acid. 

Sulphuric  Acid. 


C  On   heating   some   Paraldehyde  on  a 
!        water-bath,    it    should     completely 
volatilize,  without  leaving  any  dis- 
agreeable odor. 
One  C.c.  of  Paraldehyde  should  form, 
with  10  C.c.  of  water,  a  clear  solu- 
tion free  from  oily  drops. 
And   this    solution,  when    acidulated 
with   nitric  acid,  should  not  be  af- 
fected by  silver  nitrate  T.S. 
Or  barium  chloride  T.S. 


Uses. — Paraldehyde  is  a  hypnotic  and  sedative.  Owing  to  its  un- 
pleasant taste,  it  is  usually  prescribed  in  combination  with  alcoholic 
liquids,  elixirs,  etc.  The  dose  is  from  thirty  minims  to  one  fluidrachm 
(1.8  to  3.7  C.c). 

CHLORAL.   U.S.     Chloral. 


CjjHClsO  +  H.,0  =  164.97. 


[Chloral  Hydrate.] 


A  crystalline  solid,  composed  of  Trichloraldehyde  or  Chloral  with  one  molecule 
of  water.     It  should  be  kept  in  glass-stoppered  bottles  in  a  cool  and  dark  place. 

Preparation. — This  valuable  compound  is  made  by  passing  dry 
chlorine  gas,  in  a  continuous  stream,  through  absolute  alcohol  for  six  or 
eight  weeks.  The  chlorine  is  led  into  cold  alcohol  at  first,  and  when 
no  more  is  absorbed,  the  alcohol  is  heated  at  first  gently  and  then  to  G0° 
C.  (140°  F.).  When  saturated,  the  mixture  formed  is  agitated  with 
.sulphuric  acid  at  a  temperature  of  60°  C.  (140°  F.)  for  several  hours, 
during  which  time  most  of  the  hydrochloric  acid  escapes.  The  sepa- 
rated chloral  is  then  rectified  over  calcium  carbonate.  This  is  anhy- 
drous chloral,  a  colorless  liquid,  of  a  penetrating  odor,  of  the  sp.  gr. 
1.502.  The  pure  chloral  so  obtained  is  then  mixed  in  glass  flasks  with 
the  necessary  amount  of  water,  and  the  resulting  hydrate  either  cast 
into  cakes  or  purified  by  crystallization.  As  solvents  for  this  purpose, 
certain  of  the  side-products  of  the  chloral  manufacture,  after  being  puri- 
fied and  rectified,  are  used, — for  instance,  ethylen  and  ethyliden  chlo- 
ride ;  or,  in  their  absence,  chloroform,  petroleum  benzin,  or  carbon 
disulphide  may  be  employed.  The  name  chloral  is  derived  from  the 
first  two  syllables  of  chlorine  and  afcohol. 

The  reaction  may  be  thus  expresssed  : 

C^H.PLO  +   2C1   -=   CM,0  -\-  2HC1 


Chlorine. 


Aldehyde. 


then 


Ilydrorhloric 
Acid. 


CJT.O   +    6C1   =   C2HCI3O   +    3HC1. 

Aldehyde.  Chloriiio.  Chloral.  Hydrochluric 

Acid. 

Chloral  is  thus  seen  to  be  aldehyde  in  which  three  of  the  atoms  of 
hydrogen  have  been  replaced  by  three  atoms  of  chlorine :  hence  it  is 
termed,  in  systematic  nomenclature,  trichloraldehyde. 
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Odob,  Taste, 

Sdlubility. 

AND  Reaction. 

Water. 

Alcuhol. 

Other  Solvents. 

Separate,  rhomboidal,  colorless   and 
transparent  crystals,  slowly  evapo- 
rating when    exposed  to   air.     It 
liquefies     when     triturated     with 
about  an  equal  quantity  of  cam- 
phor, menthol,  thymol,  or  carbolic 
acid.     Its   aqueous    solution   soon 
acquires  an  acid  reaction,  but  its 
alcoholic  solution  remains  neutral. 
At  about  58°  C.  (136.4°  F.)  it  melts, 
forming  a  liquid  having  a  specific 
gravity  of  about  1.575,  which   at 
a  higher  temperature   should  not 
evolve  inflammable  vapors.   Lique- 
fied chloral,  at  a  temperature  be- 
tween 35°  and  50°  C.  (95°  and  122° 
F.),  solidifies  to  a  crystalline  mass. 
At  about  78°  C.  (172°  F.)  it  begins 
to  yield  vapors  of  water  and  of  an- 
hydrous chloral,  and  it  boils  at  95° 
C.  (203°F.). 

Aromatic,  pene- 
trating,     and 
slightly  acrid 
odor;     a    bit- 
terish, caustic 
taste;  neutral 
reaction  when 
fresh,          but 
gradually  ac- 
quiring       an 
acid  reaction. 

Freely 
soluble. 

Freely 
soluble. 

Freely  soluble   in 
ether,  also  solu- 
ble    in     chloro- 
form,       benzol, 
benzin,      carbon 
disulphide,    and 
fixed  or  volatile 
oils. 

Tests  for  Identity. 

Impuhities.                              Tests  foe  Impubities. 

When  treated  with  alkalies, 
alkaline  earths,  or  ammo- 
nia, chloroform  is  obtained, 
with  a  formate  in  solution. 

Chloral   should   be   dry,  and 
should  not  readily  attract 
moisture  in  ordinarily  dry 
air. 

Hydrochloric 
Acid  and 
Chlorides. 

Chloral     Alco- 
holate. 

When  a  Chloral  solution   (1  in  20)   is  dis- 
solved in  diluted  alcohol  it  should  not  be 
precipitated  upon  addition  of  a  few  drops 
of  nitric  acid  and  silver  nitrate  T.S. 

If  1  Gm.  of  Chloral  be  dissolved  in  2  C.c. 
of  warm  water  and  about  8  C.c.  (or  a  slight 
excess)  of   solution  of  potassium   hydrate 
T.S.    added,    the    mixture    filtered    clear 
through  wet  filter   paper,  and  the  filtrate 
treated  with  iodine  T.S.  until  it  is  yellow- 
ish, no  yellow,  crystalline  precipitate  (iodo- 
form) should  appear,  even  after  standing 
half  an  hour. 

Uses. — Chloral  hydrate  is  a  hypnotic  :  it  is  generally  administered  in 
a  flavored  syrup.     The  dose  is  fifteen  to  thirty  grains  (0.9  to  1.9  Gm.). 


CHLOROFORMUM.   U.S.     Chloroform. 
CHCl3  =  119.08. 

[CHLOROrORMUM   PURIFICATXJM,  PhARM.    1880.] 

A  liquid  consisting  of  99  to  99.4  per  cent.,  by  weight,  of  absolute  Chloroform,  and 
1  to  0.6  per  cent,  of  Alcohol.  It  should  be  kept  in  dark  amber-colored,  glass-stop- 
pered bottles,  in  a  cool  and  dark  place. 

Preparation. — Chloroform  is  made  by  mixing  six  parts  of  chlorinated 
lime  with  twenty- five  parts  of  water,  and,  after  transferring  the  mixture 
to  a  still,  one  part  of  alcohol  is  added.  Heat  is  applied,  and  when  the 
temperature  of  40°  C.  (122°  F.)  is  reached,  chloroform  containing  some 
alcohol  begins  to  distil  over.  This  is  washed  with  Avater  to  separate 
the  alcohol,  and  the  heavy  liquid  is  further  purified  by  redistillation. 

Chloroform,  CHCI3,  is  termed  chemically  trichloro-methane,  because 
it  can  be  produced  by  substituting  three  atoms  of  chlorine  for  three 
hydrogen  atoms  of  methane,  marsh-gas,  CH^.     It  may  also  be  produced 
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by  acting  on  cliloral  hydrate  with  an  alkali,  and  this  process  is  some- 
times used  upon  a  commercial  scale. 

When  made  from  alcohol  and  chlorinated  lime,  the  reactions  are  more 
complicated.  In  the  first  place,  aldehyd,  calcium  chloride,  and  water 
are  formed,  thus : 

C^HgO  +  CaOCl^  =  C^H.O  +  CaCl^  +  Hp. 

Alcohol.  Calcium  Aldehyd.  Calcium  Water. 

Hypochlorite.  Chloride. 

Then  the  aldehyde  reacting  with  calcium  hypochlorite  is  decomposed, 
chloral,  calcium  chloride,  and  calcium  hydrate  being  produced. 


(C2H,0)2  +  6(CaOCl2)  =  {QJlC\p\  +  3CaCl 

Aldehyd.  Calcium  Chloral. 

Hypochlorite. 


Calcium 
Chloride. 


+  3Ca(HO)2 

Calcium 
Hydrate. 


Then  chloral  is  decomposed  by  calcium  hydrate,  chloroform  and  calcium 
formate  being  produced. 


(C3HCI3O), 

Chloral. 


+  Ca(HO)2  =  (CHClg)^  +  CaCCHO^X 


Calcium 
Hydrate. 


Calcium  Formate. 


Chloroform  is  now  more  profitably  made  by  reacting  on  acetone  with 
chlorinated  lime ;  the  liquid  products  (ketones)  resulting  from  the 
decomposition  of  crude  acetates  at  high  temperatures  may  also  be  used. 
The  acetone  must  be  very  pure ;  the  yield  is  sometimes  nearly  200  per 
cent.     The  reaction  is  as  follows  : 

2C3H6O  +  3Ca(OClX  -=  2CHCI3  +  2Ca(OH)2  +  Ca(C2H302)2. 

Acetone.  Calcium  Chloroform.  Calcium  Calcium 

Hypochlorite.  Hydrate.  Acetate. 


Odor,  Taste,  and 
Keaction. 

Solubility. 

Water. 

Alcohol. 

Other  SolventB. 

A  heavy,  clear,    colorless,  mobile 

Characte  ristic. 

200  parts. 

A  1 1    pro- 

A 1 1     propor- 

and   diffusible   liquid.      Sp.  gr. 

ethereal    odor; 

portions. 

tions  of  ether, 

not  below  1.490  at  16°  C.  (69° 

burning,      sweet 

also  benzol, 

F.),  or  1.473  at  25°  C.  (77°  F.). 

taste;    neutral 

benzin,    fixed 

It  boils  at  60°  to  61°  C.  (140° 

reaction. 

or  v  0 1  a  t  i  1  e 

to  141.8°  F.). 

oils. 

Chloroform  is  volatile   even   at   a 

low  temperature  ;  it  is  not  inflam- 
mable, but  its  heated  vapor  burns 

with  a  greon  flame. 

Tests. 

Imp 

DRITIES. 

Tests  f 

OB  Impuhitieb. 

If  20  C.c.  of  Chloroform  be 
poured  upon  a  clean, 
odorless  filter  laid  flat 
upon  a  warmed  porce- 
lain or  glass  plate,  and 
the  plate  be  rocked  from 
side  to  side  until  the 
liquid  is  all  evaporated, 
no  foreign  odor  should 
become  perceptible  as 
the  last  portions  disap- 
pear from  the  paper,  and 
the  paper  should  be  left 
nearly  odorless  when 
compared  with  a  new, 
odorless  filter. 


Acids. 


Chloride. 


Free  Chlorine. 


If  10  C.c.  of  Chloroform  be  thoroughly  agi- 
tated with  20  C.c.  of  distilled  water,  the 
latter,  when  separated,  should  not  affect  blue 
litmus  paper. 

If  10  C.c.  of  Chloroform  be  thoroughly  agi- 
tated with  20  C.c.  of  distilled  water,  the 
latter,  when  separated,  should  not  be  afi'ected 
by  silver  nitrate  T.S. 

If  10  C.c.  of  Chloroform  be  thoroughly  agi- 
tated with  20  C.c.  of  distilled  water,  the 
latter  should  not  be  aflfected  by  potassium 
iodide  T.S. 
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Tests. — Continued. 


Tests  for  Impurities. 


If  40  C.e.  of  Chloroform 
be  shaken  with  4  C.c. 
of  colorless,  concentrat- 
ed sulphuric  acid  in  a 
50  C.c.  glass  -  stoppered 
cylinder  during  20  min- 
utes, and  the  liquids  be 
then  allowed  to  separate 
completely  so  that  both 
are  transparent,  the  Chlo- 
roform should  remain 
colorless,  and  the  acid 
should  appear  colorless, 
or  very  nearly  so,  when 
seen  in  a  stratum  of  not 
less  than  about  15  Mm. 
in  thickness.  (Impurities 
decomposable  by  Siil- 
phuric  Acid.) 


Products. 


Absence  of  pro- 
ducts of  de- 
co  m  p  osition 
in  C  h  1  o  r  o- 
form  which 
may  other- 
wise be  pure. 


Odorous       De- 
c  o  m  position  i 


C  h  1  o  r  i  n  ated 
Compounds. 


If  to  about  5  C.c.  of  Chloroform,  contained  in 
a  dry  test-tube  of  the  capacity  of  about  10 
C.c,  about  4  C.c.  of  perfectly  clear  barium 
hydrate  T.S.  be  added  without  agitation, 
and  the  test-tube  be  then  corked  and  set 
aside  in  a  dark  place  for  six  hours,  no  film 
should  be  visible  at  the  line  of  contact  of  the 
two  liquids. 

If  2  C.c.  of  the  sulphuric  acid,  separated  from 
the  Chloroform,  be  diluted  with  5  C.c.  of  dis- 
tilled water,  the  liquid  should  become  color- 
less and  clear,  and,  while  hot  from  the  mix- 
ing, should  be  odorless,  or  give  but  a  faint 
vinous  or  ethereal  odor. 

When  further  diluted  with  10  C.c.  of  distilled 
water,  it  should  remain  clear,  and  not  be  af- 
fected by  silver  nitrate  T.S.  If  10  C.c.  of 
the  Chloroform,  separated  from  the  acid,  be 
well  shaken  with  20  C.c.  of  distilled  water, 
and  the  liquid  be  allowed  to  separate  com- 
pletely, the  watery  portion  should  not  be  af- 
fected by  silver  nitrate  T.S. 


Purification. — Chloroform  which  fails  to  respond  to  the  above  tests  should  be  puri- 
fied by  the  following  process  : 

ChloToiorm,  four  hundred  grammes 400  Gm. 

Sulphuric  Acid,  eighty  grammes 80  Gm. 

Dried  Sodium  Carbonate,  tiventy  grammes 20  Gm. 

Deodorized  Alcohol, /o;^r  cubic  centimeters 4  C.c. 

Add  the  Sulphuric  Acid  to  the  Chloroform,  contained  in  a  glass-stoppered  bottle, 
and  shake  them  together  occasionally  during  twenty-four  hours,  avoiding  exposure 
to  bright  daylight.  Separate  the  lighter  Chloroform  layer,  add  to  it  the  Dried  Sodium 
Carbonate,  previously  rendered  anhydrous  by  heating  it,  in  a  porcelain  capsule,  on  a 
sand-bath,  until  it  ceases  to  give  oft"  aqueous  vapor,  and  shake  them  together  fre- 
quently and  thoroughly  during  half  an  hour ;  then  transfer  the  Chloroform  to  a  dry 
retort,  add  to  it  the  Alcohol,  and  distil,  by  means  of  a  water-bath,  at  a  temperature 
not  exceeding  67.2°  C.  (153°  F.),  into  a  well-cooled,  tared  receiver,  until  the  distillate 
measures  two  hundred  and  fifty-Jive  (255)  cubic  centimeters. 


Chloroform  sometimes  contains  a  chlorinated  pyrogenons  oil  which 
renders  it  unfit  for  its  most  important  use,  that  of  an  ansesthetic,  and 
the  object  of  the  above  process  is  to  purify  it.  Sulphuric  acid  decom- 
poses this  contaminating  oil,  and  in  turn  is  blackened  by  it.  The 
chloroform  is  separated  from  the  sulphuric  acid,  agitated  with  solution 
of  sodium  carbonate  to  neutralize  adhering  acid,  then  mixed  with  alco- 
hol, which  acts  as  a  preservative  from  decomposition,  and  redistilled 
(preferably  from  lime)  to  separate  water. 

Uses. — Purified  chloroform  is  used  as  an  ansesthetic  by  inhalation. 
Taken  internally,  in  large  doses,  one  to  two  fluid rachms  (3.7  to  7.4 
C.c.)  it  is  narcotic ;  in  small  doses,  ten  to  fifteen  minims  (0.6  to  0.9 
C.c.)  it  is  carminative  and  sedative.  Externally  it  is  irritant,  and  may 
produce  blisters. 
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Official  Preparations. 

Aqua  Chloroformi A  satumtcd,  aqueous  solution  of  chloroform  (see  page 

Chloroform  Water.  289). 

Spiritus  Chloroformi Made  by  mixing  60  C.c.  of  chloroform  with  940  C.c.  of 

S]iirit  of  riilorofonn.  alcohol.     (See  page  3.'50.) 

Emulsum  Chloroformi Made  by  mixing  40  C.c.  of  chloroform  with  15  Gm.  of 

Emulsion  of  Chloroform.  powdered  tragacanth  in  a  dry  bottle,  and  250  C.c.  of 

water,  then  adding  gradually  60  C.c.  of  cxj)ressed  oil 
of  almond,  and  enough  water  to  make  1000  C.c.  (see 
page  ;!02). 

Linimentnm  Chloroformi Made  by  mixing  300  C.c.  of  chloroform  with  700   C.c. 

Chloroform  Liniment.  of  soap  liniment.     (See  page  340.) 


lODOFORMUM.    U.S.     Iodoform. 
CHI3;  392.56. 

Preparation. — Iodoform  may  be  made  by  Filhol's  process,  which 
consists  in  heating,  in  a  water-bath,  one  hundred  parts  of  ak'ohol,  two 
hundred  parts  of  acid  potassium  carbonate,  and  one  thousand  parts  of 
distilled  water,  and  gradually  adding  one  hundred  parts  of  iodine  in 
small  portions.  Chlorine  gas  is  passed  through  the  mixture  to  cause 
the  separation  of  the  iodoform,  which  may  be  filtered  out.  The  filtrate 
may  be  concentrated  and  decomposed  by  excess  of  nitric  acid.  The 
collected  crystals  of  iodoform  are  now  well  washed  with  the  smallest 
quantity  of  cold  distilled  water,  spread  out  on  pieces  of  bibulous  paper, 
and  dried  in  the  open  air. 

C2H5HO  +  81  +  2KHCO3  =  2KI  +  2CHL  +  3H2O  +  2CO, 


■^2 

Alcohol. 


Iodine.         Acid  Potassium         Potassium  Iodoform.  Water.  Carbon 

Carbonate.  Iodide.  Dioxide. 


lodoformum.  U.  S. 

Odor,  Taste,  and 
Reaction. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

Small,       lemon-yel- 
low, lustrous  crys- 
tals  of    the    hex- 
agonal       system. 
Sp.    gr.    2.000    at 
15°  C.  (69°  F.). 

Saffron-like  and  almost 
insuppressible    odor ; 
unpleasant,     slightly 
sweetish,    iodine-like 
taste ;  solutions  have 
a  neutral  reaction. 

Very  slightly  sol- 
uble   in    water, 
to  which  it  im- 
parts    its    odor 
and  taste. 

At  15°  C. 

(59°  F.), 
52  parts. 

Boiling, 
1 2  parts. 

Soluble    in    5.2 
parts  of  ether, 
and  in  chloro- 
form,    benzin, 
and  fixed  and 
volatile  oils. 

Tests  for  Identity. 


It  is  slightly  volatile  even  at  ordinary 
temperatures,  and  in  boiling  water  dis- 
tils very  slowly  over  with  its  vapor;  at 
about  115°  C.  (239°  F.)  it  melts  to  a 
brown  liquid,  and  at  a  higher  tempera- 
ture yields  vapors  containing  iodine  and 
carbonaceous  matter.  If  0.1  tJm.  of  Iodo- 
form be  digested  with  5  C.c.  of  a  5-per- 
ccnt.  solution  of  potassium  hydrate  in 
alcohol,  the  mixture,  when  acidulated 
with  diluted  nitric  acid,  will  give  a  blue 
color  with  starch  T.S. 


Imfdbities. 


Tests  foe  Impurities. 


Soluble  Yellow 
Coloring  Mat- 
ters, Picric 
Acid,  etc. 

Free  Acids. 

Soluble  Iodides. 

Foreign  Im- 
purities. 


If  2  Gm.  of  Iodoform  be  thor- 
oughly shaken  with  10  C.c.  of 
water,  the  filtrate  should  be 
colorless  and  free  from  bitter 
taste. 

Should  not  affect  the  color  of 
litmus  paper. 

And  should  remain  unaffected 
by  silver  nitrate  T.S. 

Upon  full  combustion.  Iodoform 
should  leave  no  residue. 


Uses. — Iodoform  is  used  principally  as  an  alterative.     It  is  also  anti- 
septic and  au£Esthctic.    The  dose  is  one  to  three  grains  (0.06  to  0.19  Gm.). 

Official  Preparation. 

Unguentum  lodoformi  .  10  Gm.  of  Iodoform  to  90  Gm.  of  Benzoinated  Lard. 
Iodoform  Ointment. 
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Unofficial  Ethyl,  Amyl,  and  Methyl  Compounds,  and  Allied  Products. 


C6Hu02,  or  CH3CH(OEt)2, 
Ethylidene  Diethylic  Ether. 
Aldehyde, 
C2H4O. 


Amyl  Acetate, 
C5H11.C2H3O2. 

Amyl  Butyrate, 

C5Hii,C4H702. 

Amyl  Chloride, 

C5H,i,Cl. 
Amyl  Iodide, 

C5H11.I. 

Amyl  Valerianate, 

CsHii^CsHsOz. 
Amylene  (Valerene,  Pentene), 

C5H10. 

Amylene  Hydrate. 
Barium  Sulphethylate, 
Ba(C2H5S04)2. 

Bromal, 

C2HBr30. 
Bromamide, 

CeHjBrsNH.HBr, 
Bromoform, 

CHBrs. 


Bromopyrin  (Monobromantipy- 
rin), 

CiiHiiBrNzO. 
Butyl  Chloral, 

C4H5CI3O. 
Butyl  Chloral-Hydrate, 

C4II5CI3O.H2O. 

Calcium  Sulphethylate, 
Ca(C2H5S04)2. 

Carbonei  Tetrachloridum, 
Carbon  Tetrachloride, 
Tetrachlor-Methane, 
Chlorocarbon, 
Carboneum  Chloratum, 

ecu. 

Chloralamide, 

Chloral  Formamide, 

CCl3CHJ0J^jj^ 

Chloral- Ammonium, 
CCl3CH(NH2)0H. 

Chloral  Carbamide. 
Chloral  Carbol, 

Carbolated  Chloral. 
Chloral  Cyanhydrate, 

CCI3-CH-  j  2^^ 

Chloralimide, 
CCI3CII  =  NH. 


Narcotic.     Dose,  one  drachm  (3.8  Gm.). 


By  gently  warming  a  mixture  of  alcohol,  manganese  dioxide, 
sulphuric  acid,  and  water,  and  collecting  the  vapor  which 
is  formed  by  means  of  a  condenser.  If  exposed,  it  will 
gradually  be  converted  into  acetic  acid.  It  is  a  colorless, 
thin,  and  very  inflammable  liquid,  having  an  ethereal  odor, 
and  the  sp.  gr.  .805. 

By  distilling  amyl  alcohol  with  an  acetate  and  sulphuric 
acid.  It  is  when  pure  a  colorless  liquid  having  a  very 
fragrant  odor.     Insoluble  in  water.     Sp.  gr.  .876. 

Sp.  gr.  .852.     Fragrant  odor. 

By  the  action  of  strong  hydrochloric  acid  upon  amy  lie  alco- 
hol.    Sp.  gr.  .874. 

By  acting  upon  amylic  alcohol  with  iodine  and  phosphorus. 
It  is  a  colorless,  transparent  liquid,  of  a  faint  odor  and  a 
pungent  taste.     Sp.  gr.  1.609. 

Sp.  gr.  .864.     Odor  of  apples. 

A   colorless  liquid,  having  a  peculiar,  disagreeable  smell; 

density,   0.655   at   10°    C.    (50°   F.).     Anaesthetic.     Too 

dangerous  for  use. 
Used  as  a  hypnotic.     Dose,  fji  (3.7  C.c). 
By  neutralizing  ethyl-sulphuric  acid  with  barium  carbonate, 

filtering  off  the  insoluble  barium  sulphate,  and  evaporating 

the  filtrate  to  crystallization. 
Hypnotic.     Dose,  three  grains  (0.194  Gm.). 

Antipyretic,  analgesic,  and  antirheumatic.  Dose,  ten  to 
fifteen  grains  (0.65  to  0.97  Gm.). 

By  acting  simultaneously  upon  wood  spirit  with  bromine 
and  potassa.  It  is  a  limpid  liquid,  resembling  chloroform, 
and  has  an  agreeable  odor  and  a  saccharine  taste.  Local 
anaesthetic  in  whooping-cough.  Dose,  for  a  child  two  to 
four  years  old,  four  to  five  drops  three  or  four  times  daily. 

In  white,  crystalline  needles.  Soluble  in  alcohol  and  chlo- 
roform.    Slightly  soluble  in  hot  water. 

By  passing  chlorine  gas  into  aldehyde  when  it  is  formed  in 
addition  to  chloral.  It  is  a  dense,  oily  liquid,  of  peculiar 
odor.  It  dissolves  when  treated  with  an  excess  of  warm 
water,  and  on  cooling  deposits  Butyl  ch /oral-hydrate. 
Used  as  a  hypnotic  in  ten-grain  (0.6  Gm.)  doses. 

By  neutralizing  ethyl-sulphuric  acid  with  calcium  carbon- 
ate, filtering  off  the  insoluble  calcium  sulphate,  and  evapo- 
rating the  filtrate  to  crystallization. 

Anaesthetic.     A  colorless  liquid.    Sp.  gr.  1.599, 


Hypnotic.     Dose,  thirty  to  sixty  grains  (1.9  to  3.88  Gm.). 


Used  as  a  hypnotic  and  substitute  for  chloral  and  urethane. 

Dose,  fifteen  to  thirty  grains  (0.9  to  1.9  Gm.).     Called  also 

tri-chlor-amido-ethylie  alcohol. 
Similar  to  chloral  in  its  action,  but  slow  and  uncertain. 
Used  locally  as  an  anaesthetic  and  counter-irritant. 

A  substitute  for  hydrocyanic   acid.     6i  parts,  by  weight, 
correspond  with  1  part  of  anhydrous  hydrocyanic  acid. 


Antipyretic    and    analgesic. 
(0.19  to  0.45  Gm.). 


Dose,  three  to  seven  grains 
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Chloral-Menthol, 

Mentholated  Chloral. 

Chloralose, 
CsHuClsOe. 

Chloral-Urethane  (Uraliuin), 

CCI3CH  I  NHCOiCjIIs. 
Copper  Sulphethylate, 

Cu(C2H5S04)2. 

Croton  Chloral-Hydrate. 
Ethyl  Benzoate, 
C2H5.C7H6O. 


Ethyl  Bromide, 
C2H5Br. 


Ethyl  Butyrate, 

C2n5,C4H702. 


Ethyl  Chloride, 

C2H6,C1. 


Ethyl  Cyanide, 

Hydrocyanic  Ether, 
Propionitrile, 
C3H5N,  or  C2H5.CN. 
Ethyl  Disulphide, 
C2H5S. 

Ethyl  Iodide, 
C2H5I. 


Ethyl  Pelargonate  (Grape  Oil), 

C2H5,C9Hi702. 


Ethyl    Sulphydrate     (Mercap- 
tan), 
CjHfcHS. 


Ethylene  Bromide, 

C2H4Br2. 
Ethyliilene  Chloride, 

Chlorinated  Muriatic  Ether, 
Ethydene-Chloride, 
CH3CHCI2. 
Ethyl-Sulphuric  Acid   (Sulpho- 
vinic  Acid), 
C2H5.HSO«. 
Ethyl  Valerate, 
C2H5.CBH9O2. 
Euphorin, 

Phenyl  Urethane, 

^^^NH(C6H5). 


An  oily,  colorless  liquid,  with  a  mint-like  odor.     Sp.  gr. 

1.984.     Counter-irritant  and  local  anasthetic. 
Hypnotic.     Dose,  twelve  grains  (0.775  Urn.). 

Hypnotic.     Dose,  15.5  grains  (1  Gm.). 


By  mixing  alcoholic  solutions  of  ethyl  sulphydrate  and  cop- 
per acetate  and  collecting  the  gelatinous  precipitate. 

The  same  as  butyl  .chloral-hydrate  (see  above). 

By  heating  to  100°  C.  in  a  sealed  glass  tube  a  mixture  of 
alcohol  and  benzoic  acid.  It  is  a  colorless,  oily  liquid, 
with  a  pleasant  aromatic  smell  and  a  pungent  taste.  Sp. 
gr.  1.051. 

By  mixing  amorphous  phosphorus  with  absolute  alcohol,  and 
adding  bromine  gradually,  then  distilling  carefully,  and 
washing  with  a  small  quantity  of  solution  of  soda  to  re- 
move any  free  bromine.  A  transparent  and  colorless 
liquid.  Sp.  gr.  1.40.  Very  volatile.  It  has  a  strong 
ethereal  odor  and  a  pungent  taste. 

By  heating  together  a  mixture  of  strong  sulphuric  acid, 
butyric  acid,  and  strong  alcohol.  A  transparent,  colorless, 
very  thin  liquid.  It  has  an  odor  resembling  that  of  pine- 
apple.    Sp.  gr.  .902. 

By  saturating  absolute  alcohol  with  hydrochloric  acid  gas, 
distilling  in  a  water-bath,  collecting  the  distillate  in  a  bot- 
tle containing  water,  then  immersing  in  water  surrounded 
by  ice,  and,  lastly,  washing  with  water  to  remove  free 
alcohol,  then  rectifying  over  magnesia.  A  thin,  colorless 
liquid,  having  an  ethereal  odor,  and  a  sweet,  afterwards 
alliaceous,  taste.     Very  inflammable.     Sp.  gr.  .920. 

A  colorless  liquid.  Sp.  gr.  0.78.  Very  poisonous,  but  less 
so  than  hydrocyanic  acid,  with  which  it  agrees  in  thera- 
peutic action  and  dose. 

By  acting  upon  potassium  disulphide  in  concentrated  solu- 
tion with  potassium  sulphethylate.  A  colorless,  oily  liquid, 
having  a  very  strong  odor  and  a  sharp,  sweetish  taste. 

By  acting  upon  alcohol  with  iodine  and  phosphorus.  A  col- 
orless, volatile  liquid,  but  gradually  turning  brown  in  the 
light.  Slightly  soluble  in  water.  Sp.  gr.  1.946.  Anaes- 
thetic, antispasmodic,  and  stimulant.  Do.se,  fifteen  drops 
three  or  four  times  a  day,  inhaled  from  a  handkerchief. 

By  adding  sulphuric  acid  and  water  to  wine  lees,  and  dis- 
tilling in  a  current  of  steam.  A  colorless,  mobile  liquid, 
of  a  strong  vinous  odor.  Almost  insoluble  in  water,  but 
soluble  in  alcohol.     Sp.  gr.  .860. 

By  distilling  crystallized  calcium  sulphethylate  with  a  solu- 
tion of  barium  sulphydrate,  collecting  the  product  in  a 
well-cooled  receiver,  then  decanting  the  aqueous  portion, 
and  purifying  the  mercaptan  by  distilling  with  mercury, 
and  dehydrating  by  calcium  chloride.  A  colorless,  very 
liiobile  liquid,  having  an  alliaceous  odor. 

Contains  90.9  per  cent,  of  bromine.  Dose,  six  drops  three 
times  a  day. 

A  colorless  liquid,  somewhat  resembling  chloroform.  Sp.  gr. 
1.175  at  17°  C. ;  boiling  at  60°  C.     Anaesthetic. 

By  reacting  upon  sulphuric  acid  with  alcohol.  It  is  found 
in  the  preparation  of  ether. 

A  colorless  liquid,  having  a  fruity  odor,  also  like  that  of 
valerian.     Sp.  gr.  .866.     It  is  also  called  ethyl  valerianate. 

Antipyretic,  antiseptic,  antirheumatic,  and  analgesic.  Dose, 
seven  and  a  half  grains  (0.49  Gm.),  equivalent  to  fifteen 
grains  (0.972  Gm.)  of  antipyrin. 
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Exalgine, 

Methylacetanilid, 
C6H5N(CH3)C0CH3,  or 

CgHuNO. 

Formol, 

Formaldehyde, 
HCOH  +  H2O. 
lodal. 

lodol,  Tetraiodopyrrol, 
C4I4NH. 


Menthiodol. 


Methacetin, 

Para-acetanisidine, 
Paraoxymethylacetanilid, 
C6H4(0CH3).NHC2H30. 

Methyl  Acetate, 

CH3,C2H302. 


Methyl  Chloride, 
CHsCl. 


Methyl  Iodide, 
CH3I. 


Methylal, 

^^2  <0CH3. 
Methylene  Bichloride, 
Dichloro-methane, 
Bichloride  of  Methylene, 
CH2CI2. 
Methylethylcarbinol, 
CH3 

CH.OH 

C2H5. 
Methylic  Alcohol, 

Wood  Naphtha. 
Methylic  Ether, 

Oxide  of  Methyl, 

(CH3)20. 

Pental  (Trimethylethylene 
jS-iso-ainylene), 
(CH3)2C  =  CH.CH3,  or  C5H10. 
Pentane  (Amylhydride), 

CH3.CH2.CH2.CH2.CH3. 
Phenocoll  Hydrochloride, 
r.TTJOC2H5 

un*  I  NH.COCH2NH2HCI3. 
Phenylurethan, 

Phenylcarbamate  of  Ethyl, 
Euphorine, 

Cs02HnN(C0{gCjjH^^H^)). 

Piperazine, 

Diethylendiamine, 

^'  {  (C2H4)2. 


Antipyretic,  analgesic,  and  antispasmodic.  Dose,  three  to 
six  grains  (0.194  to  0.389  Gm.),  not  more  than  twelve 
grains  being  given  in  twenty-four  hours. 

Antiseptic.     Used  for  the  preservation  of  beer,  wine,  etc. 


Made  by  the  action  of  iodine  on  alcohol  and  nitric  acid.  It 
resembles  chloral  in  its  therapeutic  action. 

Nearly  insoluble  in  water,  but  soluble  in  alcohol,  ether, 
chloroform,  and  fatty  oils.  Contains  nearly  90  per  cent, 
of  iodine.  Used  as  a  substitute  for  iodoform.  Dose,  one 
to  three  grains. 

Prepared  by  carefully  heating  4  parts  of  menthol  in  a  cap- 
sule, adding  1  part  of  finely  powdered  iodol,  and  tritu- 
rating into  a  homogeneous  mass.  Used  as  a  local  appli- 
cation in  neuralgia. 

Antipyretic,  analgesic,  antirheumatic.  Dose,  seven  and  a 
half  grains  (0.49  Gm.). 


(Prepared  by  processes  similar  to  those  employed  for  ob- 
taining ethyl  acetate,  quod  inde.)  It  is  present  to  some 
extent  in  crude  wood  naphtha.  Sp.  gr.  .919.  Readily 
soluble  in  water. 

By  distilling  together  a  mixture  of  methyl  alcohol,  sodium 
chloride,  and  sulphuric  acid.  It  is  a  gas  at  ordinary  tem- 
peratures, but  may  be  condensed  by  pressure  to  a  colorless, 
very  mobile  liquid.  It  has  an  ethereal  smell  and  a  sweet 
taste.     Used  chiefly  as  a  refrigerating  agent. 

By  distilling  1  part  phosphorus,  8  parts  iodine,  and  12  parts 
wood  spirit,  allowing  the  distillate  to  pass  into  a  bottle 
containing  water,  then  rectifying  the  product  in  a  water- 
bath  over  calcium  chloride  and  lead  oxide.  A  colorles? 
liquid.    Sp.  gr.  2.23.    Vesicant.    It  is  best  applied  on  lint. 

A  colorless  liquid,  easily  soluble  in  water,  in  alcohol,  in  fatty 
and  in  ethereal  oils.  Used  as  a  hypnotic.  Dose,  seventy- 
five  to  one  hundred  grains  (4.9  to  6.4  Gm.). 

A  colorless  liquid  (sp.  gr.  1.344),  having  an  odor  analogous  to 
that  of  chloroform.  Anaesthetic.  Given  internally  in  the 
dose  of  ten  to  thirty  minims  (0.62  to  1.85  Gm.). 

Antipyretic.     Isomeric  with  trimethylcarbinol. 


Narcotic,  sedative,  and  anti-emetic. 
Anaesthetic. 


A  colorless,  inflammable  liquid.  Sp.  gr.  0.678.  Anaesthetic. 
Cardiac  depressant. 

A  colorless,  volatile  liquid  (sp.  gr.  0.626),  very  inflammable. 

Proposed  as  an  anaesthetic. 
Antipyretic,  antirheumatic.      Dose,  eight  to  twelve  grains 

(0.618  to  0.775  Gm.). 

Antipyretic,  analgesic,  and  antirheumatic.  Dose,  seven  to 
fifteen  grains  (0.454  to  0.972  Gm.).  Used  also  as  an  anti- 
septic dressing. 

Antirheumatic  and  solvent  of  uric  acid.  Dose,  fifteen  grains 
(0.972  Gm.)  during  the  day. 
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Potassium  Ethylate, 

C2II5KO. 
Potassium  Sulpbethylate, 

KC.2II5SO4. 
Silver  Suli)hethylate, 

AgCiHsSO*. 
Sodium  Ethylate, 

CjIUNaO. 
Somnal. 

So7,a1, 

(C6ll4(OH)S03)6Al2, 

Aluminum    Paraphenolsul- 
phonate. 
Soziodol, 

D  i  iodp  araphenolsulphonic 
Acid, 
C6H2r2(S03H)0H. 
Sulphaminol, 
CioH4(OH)NS, 

Thioxydiphenylamine. 
Sulphonal, 

(CH3)2C(C2H5S02)2. 

Thymacetin, 

CeH2CIl3C3H,{OCj^«J^jj^(^)_ 

Tri-methyl-amine, 

Propylamine. 
Trional,  Tetronal, 

r  SO2C2H5  r  SO2C2TT5 

pj   SO2C2H5      pj   SO2C2H5 
^      CH3  ^      C2H5 

1  C2H5  [  C2H5. 

Urethane  (Ethyl  Carbonate), 
CO.(NH2)OC2H5. 


By  treating  absolute  alcohol  with  potassium.  It  crystallizes 
in  colorless  crystals. 

By  acting  upon  mercaptan  with  potassium.  It  is  a  dull 
white,  granular  mass,  very  soluble  in  water. 

By  adding  silver  nitrate  to  an  aqueous  solution  of  mercaptan 
and  collecting  the  white  precipitate. 

By  treating  absolute  alcohol  with  sodium.  It  crystallizes  in 
broad  laminae. 

Said  to  be  a  solution  of  chloral  hydrate  and  urethane  in  alco- 
hol.   Dose,  from  one-half  to  one  drachm  (1.94  to  3.88  Gm.). 

Antiseptic. 


Bactericide. 


Used  as  a  substitute  for  iodoform.  The  dose  is  four  or  five 
grains.  Externally  it  may  be  used  in  powder  or  in  oily 
mixtures. 

Not  very  soluble  in  water ;  soluble  in  alcohol  and  ether. 
Hypnotic  dose,  fifteen  to  thirty  grains  (0.9  to  1.9  Gm.).  It 
is  also  called  Diethylsulphondimethylmethane. 

Antiseptic,  analgesic,  and  hypnotic.  Dose,  three  to  fifteen 
grains  (0.19  to  0.9  Gm.). 

The  chloride  is  usually  preferred  for  internal  use.     Dose, 

seven  to  twenty  grains  (0.4  to  1.3  Gm.). 
Sedative  hypnotics.      Dose,  fifteen  to  thirty  grains   (0.9  to 

1.9  Gm.). 


Used  as  a  hypnotic,  in  doses  of  forty  to  sixty  grains  (2.6  to 
3.8  Gm.). 


QUESTIONS  ON  CHAPTER  LIII. 

ALDEHYDE,  ITS  DERIVATIVES  AND  PREPARATIONS. 


What  is  meant  by  the  term  aldehyde  ?     What  is  the  derivation  of  the  word  ? 

What  is  its  chemical  composition  ? 

What  is  produced  when  2H  is  added  to  aldehjtle  ?     What  is  the  dose  ? 

Paraldehyde — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 

How  is  it  made  ?     What  are  its  uses  and  dose  ? 

Chlofal — Give  Latin  name,  formula  in  symbols,  molecular  weight,  and  synonymc 

From  what  is  the  name  derived  ? 

How  is  it  made  ?     Describe  the  rationale  of  the  process. 

What  is  the  difference  in  composition  between  chloral  and  aldehyde  ? 

Hence,  what  is  its  name  in  systematic  nomenclature  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.:  Acids;  hydrochloric  acid  ; 
organic  impurities  ;  inorganic  impurities  ;  alcoholate  of  chloral.     What  is  the  dose? 

Chloroform — What  is  the  Latin  name? 

Give  formula  in  symbols,  and  molecular  weight.     How  is  it  made? 

What  is  the  object  of  this  process,  and  how  does  it  act? 

What  is  it  termed  chemically,  and  why  ? 

What  is  the  reaction  when  it  is  produced  by  acting  on  chloral  hydrate  with  an 
alkali  ? 
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What  are  the  reactions  occurring  when  it  is  made  from  alcohol  and  chlorinated 
lime? 

What  are  the  tests  of  the  U.  S.  Pharmacopoeia  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

How  may  the  following  impurities  be  detected? — viz.:  Acids;  chloride;  free 
chlorine ;  aldehyde ;  organic  impurities  ;  volatile  impurities.     What  is  the  dose  ? 

What  are  its  official  preparations  ? 

Iodoform — What  is  the  Latin  name  ? 

Give  formula  in  symbols  and  molecular  weight. 

What  is  Filhol's  process  for  making  it  ?     What  is  the  rationale  of  the  process  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.  What  are  tests  for  its 
identity  ?     What  is  the  dose  ? 

How  may  the  following  impurities  be  detected  ? — viz. :  Iodine ;  foreign  impurities. 


CHAPTER    LIT. 

PRODUCTS  OP    THE  ACTION   OF    FERMENTS   UPON 
ACID   SACCHARINE    FRUITS. 

The  acid  saccharine  fruits  form  an  important  class  in  medicine  and 
pharmacy.  Their  principal  constituent  is  usually  a  vegetable  acid  (in 
some  fruits  several  acids  are  found) ;  sugar  and  albuminous  principles 
are  present  in  small  amount,  and  on  account  of  their  presence  vinous  fer- 
mentation may  be  induced  in  their  juices,  resulting  in  the  production  of 
important  alcoholic  liquids.  The  fruits  of  this  class  which  contribute  the 
most  useful  products  to  pharmacy  are  grapes,  lemons,  limes,  oranges, 
apples,  tamarinds,  raspberries,  mulberries,  pineapples,  strawberries,  cur- 
rants, blackberries,  etc.  Most  of  the  juices  of  these  fruits  readily 
undergo  fermentation  :  the  clear  alcoholic  liquid  left  after  decomposition 
has  received  various  names  according  to  the  fruit  fi"om  which  it  is  de- 
rived,— viz.,  wine  from  grapes,  cider  from  apples,  perry  from  pears,  etc. 

The  products  from  the  grape  will  be  considered  first. 

VINUM   ALBUM.    U.S.     White  Wine. 

An  alcoholic  liquid,  made  by  fermenting  the  juice  of  fresh  grapes,  the  fruit  of  Vitis 
vinifera  (nat.  ord.  Vitaccce),  freed  from  seeds,  stems,  and  skins. 

VINUM    RUBRUM.   U.S.     Red  Wine. 

An  alcoholic  liquid,  made  by  fermenting  the  juice  of  fresh  colored  grapes,  the  fruit 
of  Vitis  vinifera  (nat.  ord.  Vitacece),  in  presence  of  their  skins. 

The  grape  is  the  fruit  of  Vitis  vinifera  ;  the  juice  contains  grape-sugar, 
tannin,  acid  potassium  tartrate,  calcium  tartrate,  potassium  sulphate, 
sodium  chloride,  pectin,  albuminous  principles,  and  water.  It  will  be 
seen  that  grape-juice  naturally  contains  all  the  substances  essential  to 
the  production  of  vinous  fermentation,  a  favorable  temperature  and 
the  presence  of  the  atrnosphere  being  alone  needed  to  convert  it  into 
wine. 

Preparation. — The  grape-juice  is  run  into  vats,  and  constitutes  the 
must.  The  temperature  of  the  air  being  about  15.6°  C.  (60°  F.), 
fermentation  gradually  takes  place  in  the  must,  which  becomes  sensibly 
warmer  and  emits  a  large  quantity  of  carbonic  acid.  The  liquor  from 
being  sweet  becomes  vinous,  owing  to  the  conversion  of  the  grape-sugar 
into  alcohol.  When  the  liquor  has  acquired  a  strong  vinous  taste  and 
become  perfectly  clear,  the  wine  is  considered  formed,  and  is  racked  off 
into  casks.  But  even  after  this  stage  of  the  process  the  fermentation 
continues  for  several  months.  During  the  whole  of  this  period  a 
frothy  matter  is  formed,  which  for  the  first  few  days  collects  round  the 
bung,  but  afterwards  precipitates  along  with  coloring-matter  and  tartar, 
forming  a  deposit  which  constitutes  the  wine-lees.     Wines  are  sweet, 
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dry,  light,  sparkling,  still,  acid,  or  rough,  according  to  the  character 
of  the  grape-juice  and  the  method  employed  in  making  the  wine. 
When  the  quantity  of  sugar  in  the  juice  is  large,  and  the  amount  of 
ferment  insufficient  to  convert  all  the  sugar  into  alcohol,  a  sweet  wine 
is  produced ;  if,  on  the  other  hand,  the  quantity  of  ferment  is  sufficient 
to  convert  all  the  sugar  into  alcohol,  a  strong  or  generous  wine  is 
formed.  If  only  a  moderate  amount  of  sugar  is  present  in  the  juice, 
with  enough  ferment  to  convert  all  of  it  into  alcohol,  the  wine  is  termed 
dry.  A  small  proportion  of  sugar  results  in  the  production  of  a  light 
wine ;  if  a  large  quantity  of  ferment  is  present,  however,  a  sour  wine 
is  produced,  because  the  fermentation  has  progressed  until  acetic  acid  is 
formed.  Wines  are  sparkling  or  still  according  as  they  contain  carbonic 
acid  or  not,  and,  if  fermented  in  contact  with  the  seeds  which  contain 
tannin,  they  are  rough  or  astringent.  Two  kinds  of  wine  are  official, — 
Vinum  album,  white  wine,  and  Vinum  rubrum,  red  wine :  any  of  the 
commercial  brands  of  wine  which  fulfil  the  requirements  of  the  Pharma- 
copoeia may  therefore  be  used.  The  official  recommendation  is  as  fol- 
lows :  "  When  White  Wine  is  prescribed  without  further  specification, 
it  is  recommended  that  a  dry  White  Wine  of  domestic  production  (such 
as  California  Riesling,  Ohio  Catawba,  etc.)  be  employed.  When  Red 
Wine  is  prescribed  without  further  specification,  it  is  recommended  that 
a  dry  Red  Wine  of  domestic  production  (such  as  a  native  Claret,  Bur- 
gundy, etc.)  be  employed." 


Vinum  Album.  U.S. 

Odoe,  Taste,  and  Reaction. 

A  pale  amber-colored  or  straw-colored  liquid. 
White  Wine  should  have  a  sp.  gr.  of  not  less  than 
0.990,  nor  more  than  1.010,  at  15.6°  C.  (60°  F.). 

A  pleasant  odor  free  from  yeastiness;  a 
fruity,  agreeable,  and  slightly  spirituous 
taste,     without     excessive    acidity    or 
sweetness. 

Alcoholmetbical  Test. 

Imp.k:«es.                    ''''\ZlI:i:S''''^ 

Tested  by  the  following  method,  White  Wine 
should  be  found  to  contain  not  less  than 
10  nor  more  than  14  per  cent.,  by  weight 
(equivalent  to  12.4  to  17.3  per  cent,  by 
volume),  of  absolute  alcohol  : 

Take  the  specific  gravity  (to  four  decimals) 
of  a  sufficient  portion  of  the  White  Wine 
carefully  measured  at  the  temperature  of 
15.6°  C.  (60°  F.)  (noting  its  weight  also), 
evaporate  the  Wine  in  a  tared  capsule  to 
one-third  of  its  original  weight,  cool,  and 
add  water  until  the  liquid  measures  its 
original  volume  at  15.6°  C.  (60°  F.) ;  then 
take  the  specific  gravity  (to  four  decimals) 
again.     The  difference   between  the  two 
specific  gravities  deducted  from  1.0000  cor- 
responds to  the  specific  gravity  of  an  alco- 
hol containing  the  same  percentage  of  ab- 
solute alcohol,  by  weight  or  volume,  as  the 
Wine  under  examination,  the  correspond- 
ing percentage  being  ascertained  by  refer- 
ring to  the  alcoholmetrical  table. 

Tannic  Acid.  • 

Limit      of 
Fixed  Res-  ■ 
idue. 

Limit  of  Free 
Acid. 

If  lOC.c.  of  White  Wine  be  di- 
luted with  an  equal  volume  of 
water,    and    treated    with    5 
drops  of  ferric  chloride  T.S., 
only   a  faint    greenish-brown 
color  should  make  its  appear- 
ance. 
If  a  portion  of  White  Wine  be 
evaporated,  the  residue,  when 
dried  during  twelve  hours  on 
a      water-bath,      should     not 
amount  to  less  than    1.5  nor 
more  than  3  per  cent. 

^  To  neutralize  50  C.c.  of  White 
Wine  should  require  not  less 
than  3  nor  more  than  5.2  C.c. 
of  normal  potassium  hydrate 
V.S.,     phenolphtalein     being 

^      used  as  indicator. 

The  explanation  of  the  official  quantitative  test  for  the  amount  of 
alcohol  in  wine  is  based  upon  the  assumption  that  when  the  alcohol 
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from  a  measured  weight  of  wine  at  a  given  temperature  is  entirely- 
evaporated  without  boiling  or  wasting  it,  and  when  the  original  volume 
has  been  exactly  restored  by  the  addition  of  pure  water  at  the  same 
temperature,  tlie  difference  between  the  two  specific  gravities  deducted 
from  1.0000  expresses  the  specific  gravity  of  an  alcoholic  li(|uid  of  the 
same  strength  as  that  in  the  wine.  By  referring  to  the  alcohol  table  the 
percentage  of  alcohol  by  w^eight  corresponding  to  this  specific  gravity 
is  ascertained,  and  thus  the  percentage  of  alcohol  in  the  wine  is  obtained. 
An  example  will  illustrate  this.  If  6  fl.  oz.  of  the  wine,  sp.  gr. 
0.9973,  to  be  tested  weigh  2727  grains,  when  it  has  been  evaporated 
to  2  fl.  oz.  and  the  alcohol  has  all  been  driven  off,  and  distilled  water 
added  to  the  residuary  liquid  until  its  original  volume  of  6  fl.  oz.  is  re- 
stored, it  weighs  2789  grains,  and  its  sp.  gr.  is  1.0200.  Then  1.0200  — 
0.9973  =  0.0227,  and  1 .0000  —  0.0227  =  0.9773.  Consulting  the  alco- 
holmetrical  table,  a  mixture  of  alcohol  and  water  of  the  sp.  gr.  0.9773 
is  found  to  contain  15  per  cent,  of  alcohol,  which  is  the  percentage  by 
weight  that  the  wine  contains. 


Vinum  Rubrum.   U.  S. 


Odok  and  Taste. 


A  deep  red  liquid.  Red  Wine  should  have  a  sp.  gr.  of  not 
less  than  0.989,  nor  more  than  1.010,  at  15.0°  C.  (60°  F). 

If  a  portion  of  Red  Wine  be  evaporated,  the  residue,  when 
dried  during  twelve  hours  on  a  water-bath,  should  not 
amount  to  less  than  1.6  per  cent.,  nor  more  than  3.6  per 
cent. 


A  pleasant  odor  free  from  yeasti- 
ness;  a  fruity,  moderately  astrin- 
gent, pleasant,  and  slightly 
acidulous  taste,  without  exces- 
sive acidity  or  sweetness. 


Quantitative  Test. 


With  lead  acetate  T.S.,  Red  Wine 
forms  a  heavy  preei])itate  which 
may  vary  in  color  from  bluish- 
green  to  green. 

Tested  by  the  following  method, 
Red  Wine  should  be  found  to 
contain  not  less  than  10  nor  more 
than  14  per  cent.,  by  weight 
(equivalent  to  12.4  to  17.3  per 
cent,  by  volume),  of  absolute 
alcohol :  Take  the  specific  grav- 
ity (to  four  decimals)  of  a  suffi- 
cient portion  of  the  Red  Wine 
accurately  measured  at  the  tem- 
perature of  15.6°  C.  (60°  F.), 
(noting  its  weight  also),  evapo- 
rate the  Wine  in  a  tared  capsule 
to  one-third  of  its  original 
weight,  cool,  and  add  water  until 
the  liquid  measures  the  original 
volume  at  15.6°  C.  (60°  F.) ; 
then  take  the  specific  gravity 
(to  four  decimals)  again.  The 
difference  between  the  two  spe- 
cific gravities  deducted  from 
1.0000  corresponds  to  the  specific 
gravity  of  an  alcohol  containing 
the  same  percentage  of  absolute 
alcohol,  by  weight  or  volume, 
as  the  Wine  under  examination, 
the  corresponding  percentage 
being  ascertained  by  referring 
to  the  alcoholmetrical  table. 


Impurities. 


Tests  fob  Impurities. 


Limit  of  Acid- 
ity. 


Absence  of  Va- 
rious Aniline  ■ 
Colors. 


Absence  of 
Fuchsine. 


Absence    of 
Sulpho-Fuch-  -I 
sine. 


Due  to  Tannic 
Acid. 


To  neutralize  50  C.c.  of  Red  Wine 
should  require  not  less  than  3  nor 
more  than  5.2  C.c.  of  normal  potas- 
sium hydrate  V.S.,  eosin  or  fluores- 
cein being  used  as  indicator. 

If  2  C.c.  of  Red  Wine  be  mixed,  in  a 
test-tube,  with  two  drops  of  chloro- 
form and  4  C.c.  of  noruMil  potassium 
hydrate  V.S.,  and  the  mixture  care- 
fully heated,  the  disagreeable  odor  of 
isonitril  should  not  become  percep- 
tible. 

If  50  C.c.  of  Red  Wine  be  treated  with 
a  slight  excess  of  ammonia  water,  the 
liquid  should  acquire  a  green  or 
brownish-green  color ;  if  it  be  then 
well  shaken  with  25  C.c.  of  ether, 
the  greater  portion  of  the  ethereal 
layer  removed,  and  evaporated  in  a 
porcelain  capsule  with  an  excess  of 
acetic  acid  and  a  few  fibres  of  un- 
colored  silk,  the  latter  should  not  ac- 
quire a  crimson  or  violet  color. 

If  25  C.c.  of  Red  Wine,  heated  to 
about  45°  C.  (113°  F.),  be  well  agi- 
tated with  25  Gm.  of  manganese 
dioxide,  the  liquid  filtered  off  and 
acidulated  with  hydrochloric  acid, 
it  should  not  acquire  a  red  color. 

If  10  C.c.  of  Red  Wine  be  diluted  with 
an  equal  volume  of  water,  and  treated 
with  5  drops  of  ferric  chloride  T.S., 
the  liquid  should  acquire  a  brownish- 
green  color. 
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The  aroma  of  wines,  termed  their  "  bouquet,"  depends  upon  the  for- 
mation of  certain  compound  ethers  during  the  fermentation,  and  also 
during  the  ageing  or  ripening  process.  These  are  said  to  be  cenanthic, 
caprylic,  butyric,  caproic,  acetic,  and  pelargonic  ethers. 

Argols. — During  the  fermentation  of  wines,  especially  those  that  are 
acid,  a  peculiar  matter  is  deposited  upon  the  sides  and  bottom  of  the 
casks,  forming  a  crystalline  crust,  called  crude  tartar,  or  argols.  That 
deposited  from  red  wines  is  of  a  reddish  color,  and  is  called  red  argols  ; 
that  derived  from  white  wines  is  of  a  dirty-white  color,  and  is  de- 
nominated white  argols.  Both  kinds  consist  of  potassium  acid  tartrate 
rendered  impure  by  calcium  tartrate,  more  or  less  coloring-matter,  and 
other  matters  which  are  deposited  during  the  clarification  of  the  wine. 
The  deposition  of  the  tartar  is  thus  explained  :  the  acid  tartrate  exists 
naturally  iu  the  juice  of  the  grape,  held  in  solution  by  the  sweet  aque- 
ous liquid ;  when  the  juice  is  submitted  to  fermentation  in  the  process 
for  converting  it  into  wine,  the  sugar  disappears,  and  is  replaced  by  alco- 
hol, in  which  the  salt  is  insoluble.  It  is  from  this  substance  that  potas- 
sium acid  tartrate  is  obtained  by  a  process  of  purification  (see  Potassii 
Bitartras,  page  532),  and  from  the  latter  tartaric  acid  is  produced. 

Uses. — Wine  is  used,  pharmaceutically,  as  a  menstruum  (see  Vinum 
Album,  page  381),  the  present  requirements  being  that  it  shall  contain, 
when  fortified,  from  20  to  25  per  cent.,  by  weight,  of  absolute  alcohol. 
This  insures  greater  stability  in  the  medicated  wines.  Medicinally, 
wine  is  used  as  a  stimulant. 

SPIRITUS   VINI    GALLICI.   U.S.     Brandy. 

An  alcoholic  liquid  obtained  by  the  distillation  of  fermented  grapes,  and  at  least 
four  years  old. 

Brandy  varies  in  quality  according  to  the  source  from  which  it  is 
obtained.  The  best  brandy  is  obtained  from  French  wines,  and  the 
kind  called  Cognac  is  most  esteemed.  Very  large  quantities  of  brandy 
are  now  made  in  California,  but  the  taste  is  peculiar  and  easily  distin- 
guished from  that  of  Cognac.  The  Pharmacopoeia  recognizes  all  spirits 
when  obtained  from  the  juice  of  grapes,  if  sufficiently  strong  and  pure 
to  meet  the  tests  given  below. 


Spiritus  Vini  Gallici.   T7.  S. 


Impurities. 


Tebts  foe  Impurities. 


Brandy  has  a  pale  amber 
color,  a  distinctive  taste 
and  odor,  a  slightly  acid 
reaction,  and  a  sp.  gr. 
not  above  0.941  nor  be- 
low 0.925,  corresponding 
approximately  with  an 
alcoholic  strength  of  .39 
to  47  per  cent,  by  weight, 
or  46  to  55  per  cent,  by 
volume. 


Fusel  Oil  from 
grain  or  potato 
spirit. 

Added  Sugar, 
Glycerin,  or 
Aromatic  Sub- 
stances. 

Traces  of  Oak 
Tannin     from 

casks. 

Limit  of  Free 
Acid. 


If  100  C.c.  of  Brandy  be  very  slowly  evap- 
orated in  a  tared  capsule,  on  a  water- 
bath,  the  last  portions  volatilized  should 
have  an  agreeable  odor,  free  from  harsh- 

The  residue,  dried  at  100°  C.  (212°  F.), 
should  weigh  not  more  than  1.5  Gm. 
This  residue  should  have  no  sweet  or  dis- 
tinctly spicy  taste. 

The  residue  should  nearly  all  dissolve  in  10 
C.c.  of  cold  water,  forming  a  solution  which 
is  colored  light  green  by  a  dilute  ferric 
chloride  T.S.,  made  by  mixing  the  latter 
with  10  volumes  of  water. 

100  C.c.  of  Brandy  should  be  rendered  dis- 
tinctly alkaline  to  litmus  by  1  C.c.  of  po- 
tassium hydrate  V.S. 
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Brandy  owes  its  aroma  to  oenanthic  and  acetic  ethers  and  other  vola- 
tile products.  (See  Vinum  Album.)  Q^nanthic  ether  is  known  chemi- 
cally as  ethyl  pelargouate,  C11H22O2,  but  in  commerce  it  is  called  oil  of 
cognac.  It  is  a  fragrant,  ethereal  oil,  of  a  greenish  color,  and  is  largely 
used  in  making  factitious  brandy. 

Uses. — Brandy  is  not  used  in  any  official  preparation.  It  is  em- 
ployed as  a  stimulant,  and  often  administered  with  milk,  yolk  of  eggs,  etc. 

ACIDUM  TARTARICUM.     Tartaric  Acid. 
HjC^H^Oe^  149.64. 
An  organic  acid  usually  prepared  from  argols. 

Preparation. — This  important  acid  may  be  prepared  by  saturating 
the  excess  of  acid  in  acid  potassium  tartrate  or  cream  of  tartar  with 
calcium  carbonate,  and  decomposing  the  resulting  insoluble  calcium 
tartrate  by  sulphuric  acid,  which  precipitates  in  combination  with  the 
lime  as  calcium  sulphate,  and  liberates  the  tartaric  acid.  The  process, 
when  thus  conducted,  furnishes  only  one-half  of  the  tartaric  acid.  The 
other  half  may  be  procured  by  decomposing  the  neutral  potassium  tar- 
trate remaining  in  the  solution  after  the  precipitation  of  the  calcium 
tartrate  by  calcium  chloride  in  excess.  By  double  decomposition,  potas- 
sium chloride  will  be  formed  in  solution,  and  a  second  portion  of  calcium 
tartrate  will  precipitate,  which  may  be  decomposed  by  sulphuric  acid 
together  with  the  first  portion. 

2KHC,HA  +  CaCOa  =  K^C^HA  +  CaC^HA  +  H^O  +  CO^; 

Acid  Potassium  Calcium  Potassium  Calcium  Water.  Carbon 

Tartrate.  Carbonate.  Tartrate.  Tartrate.  Dioxide, 

then 
K^C.HPe  +  CaCl^  =  CaC^HA  +  2KC1, 

Potassium  Calcium  Calcium  Potassium 

Tartrate.  Chloride.  Tartrate.  Chloride. 

and 
2CaC,H,06  +  2H2SO,  =  2CaSO,  +  'mf^Jlf},-, 

Calcium  Sulphuric  Calcium  Tartaric  Acid. 

Tartrato.  Acid.  Sulphate. 

Calcium  sulphate  is  sometimes  substituted  for  calcium  chloride  in  the 
second  stage  of  the  decomposition.  Tartaric  acid  is  a  dibasic  acid,  one 
or  two  of  its  hydrogen  atoms  are  capable  of  being  replaced  by  metals ; 
with  monad  metals,  acid,  neutral,  and  double  tartrates  may  be  formed, 
thus  : 


C.HA 

H2 

C4HA 

HK 

C.HA 

K2 

C4HA 

KNa. 

Tartaric  Acid. 

Acid  Potassium 
Tartrate. 

Ne\itral  Potas- 
sium Tartrate. 

Potassio-Sodium 
Tartrate. 

Tartaric  acid  contains  no  water  of  crystallization.  The  tartrates  are 
important  salts  :  six  are  official,  four  of  them  being  double  salts,  viz., 
antimony  and  potassium  tartrate,  iron  and  potassium  tartrate,  iron  and 
ammonium  tartrate,  potassium  and  sodium  tartrate  ;  the  other  two  salts 
are  potassium  tartrate  and  potassium  bitartrate.  Tartrates  may  be 
recognized  by  becoming  blackened  on  the  addition  of  sulphuric  acid, 
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evolving  at  the  same  time  an  empyreumatic  odor :  their  solutions,  if 
neutral,  yield  with  calcium  chloride  white  precipitates  of  calcium  tar- 
trate, which  are  soluble  in  solution  of  potassa.  Tartaric  acid  is  recog- 
nized by  a  strong  solution  producing  with  a  solution  of  potassium 
hydrate  a  white  crystalline  precipitate  of  acid  potassium  tartrate. 


Odor,  Taste,  and 
Reaction. 

Solubility. 

Water. 

Alcobol. 

Other  SolveDts. 

Nearly  or  entirely  colorless,  trans- 
lucent,  monoclinic   prisms,   or 
crystalline    crusts,  or   a  white 
powder,     permanent     in     air. 
vVhen  heated  for  two  hours  at 
100°  C.  (212°  F.),  the  crystals 
do  not  lose  more  than  a  trace  in 
weight.     At  135°  C.  (275°  F.) 
they  melt ;  at  higher  tempera- 
tures they  are  gradually  decom- 
posed,   emitting    the    odor    of 
burning  sugar,  and  are  finally 
consumed  without  leaving  more 
than  0.05  per  cent,  of  ash. 

Odorless  ;    purely 
acid  taste ;  acid 
reaction. 

Cold, 
0.8  part. 

Boiling, 
0.5  part. 

Cold, 
2.5  parts. 

Boiling, 
0.2  part. 

250  parts  of  ether  ; 
nearly      insoluble 
in         chloroform, 
benzol,    and    ben- 
zin. 

Tests. 

Impurities.                                  Tests  for  Impurities. 

An  aqueous  solution  (1  in 
2)  of   the   Acid  mixed 
with  a  strong  solution 
([    in  3)  of  potassium 
acetate    yields  a  white 
crystalline    precipitate 
which  is  soluble  in  so- 
lutions of  alkalies  and 
in  mineral    acids,    but 
insoluble      in       acetic 
acid. 

To    neutralize   3.75    Gm. 
of  Tartaric  Acid  should 
require    60  C.c.  of  po- 
tassium    hydrate   V.S. 
(each    C.c.   correspond- 
ing to   2   per   cent,    of 
the  pure  acid),  phenol- 
phtalein  being  used  as 
indicator. 

f  A  concentrated  aqueous  solution  of  Tartaric 
J      ,        ,  p              J        Acid  should  not  be  blackened,  at  the  line 
i.eaa  ana  topper.  <       ^^  contact,  by  the  careful  addition  of  test- 
is      solution  of  hydrogen  sulphide. 

r  On  supersaturating  10  C.c.  of  the  aqueous  solu- 
p  ,  .                           ,        tion  (1  in  10)  with  ammonia  water,  no  tur- 
bidity should  be  produced  in  the  liquid  by 

[       ammonium  oxalate  T.S., 

^      ,      p                   r  Nor  should  the  further  addition  to  the  above 

i.eaa,    topper,  j        solution  of  1  drop  of  ammonium  sulphide  T.S. 

ron,  e  c.                |       produce  any  dark  coloration  or  precipitate. 

r  An  aqueous  solution  (1  in  10)  in  which  the  free 

^     ,.          ri   TT   ■             <^cid  has  been  nearly,  but  not  entirely,  neu- 

.    . ,                       \       tralized  by  ammonia,  should  not  be  affected 

by  calcium  sulphate  T.S.  {difference  from 

[        oxalic  and  ttvic  acids). 

f  The  aqueous    solution   (1    in  10)  of  Tartaric 
5j  ,  ,      .     ■    . ,                Acid,  acidulated  with  a  few  drops  of  hydro- 
Buipnunc  Acici.      ■.        chloric    acid,    should    show    no   precipitate 

[        after  the  addition  of  barium  chloride  T.S. 

Official  Preparation  containing  Tartaric  Acid. 


Pnlvis  Effervescens  Compositus 

Compound  Effervescent  Powder 
(Seidlitz  Powder). 


Prepared  by  wrapping  35  grains  (2.26  Gm.)  of  powdered 
tartaric  acid  in  white  paper,  and  160  grains  (10.3  Gm.) 
of  Seidlitz  mixture  (composed  of  -lO  grains  (2.59  Gm.) 
of  sodium  bicarbonate  and  120  grains  (7.77  Gm.)  of  Ko- 
chelle  salt  in  blue  paper.     (See  Pulveres.) 


LIMONIS  SUCCUS.   U.  S.     Lemon  Juice. 

The  freshly  expressed  juice  of  the  ripe  fruit  of  Citrus  L'nnojium  Risso  (nat.  ord. 
RtitacecB). 

Lemon  juice  owes  its  acidity  to  citric  acid  (see  Acidum  Citricum). 
It  is  a  yellowish,  slightly  turbid,  acid  liquid,  having  a  slight  odor  of 
lemon,  due  to  the  presence  of  a  trace  of  the  volatile  oil  of  the  rind. 
Its  specific  gravity  should  be  not  less  than  1 .030,  and  it  should  contain 
about  7  per  cent,  of  citric  acid.  Lemon  juice  can  only  with  difficulty 
be  preserved.  It  is  generally  heated  so  as  to  coagulate  albuminous 
matter,  and  then  a  small  quantity  of  alcohol  is  added  as  an  antiseptic. 
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ACIDUM    CITRICUM.   U.  S.     Citric  Acid. 
H3CeH50,.H20 ;  209.50. 

Preparation. — Although  this  acid  is  found  in  many  plants,  it  is  ob- 
tained upon  a  commercial  .scale  only  from  the  juice  of  limes  and  lemons.^ 
It  is  extracted  from  lime-juice  by  a  very  simple  process,  but  one  re- 
quiring some  careful  manipulation.  The  boiling  juice  is  first  completely 
saturated  with  calcium  carbonate  (chalk  or  whiting)  in  fine  powder,  and 
the  calcium  citrate  formed  is  allowed  to  subside.  This  is  then  washed 
repeatedly  with  water,  and  decomposed  by  diluted  sulphuric  acid.  An 
insoluble  calcium  sulphate  is  precipitated,  and  the  disengaged  citric  acid 
remains  in  solution.  This  is  carefully  concentrated  in  leaden  boilers 
until  a  pellicle  begins  to  form,  when  it  is  transferred  to  other  vesseljr  to 
cool  and  crystallize. 

2H3C6H5O7  +  SCaCOj  =  Ca32C6HA  +  3H2O  +  3CO2 ; 

Citric  Acid  in  Calcium  Calcium  Citrate.  Water.  Carbon 

Lime-Juice.  Carbonate.  Dioxide. 


then 


Ca32CeHA     +     3H2SO, 

Calcium  Citrate.  Sulphuric  Acid. 


2H3CeH507     +     3CaS0,. 

Citric  Acid.  Calcium  Sulphate. 


Acidum  Citricum.  U.  S. 


Colorless,  translucent,  right- 
rhoinbic  prisms,  not  deliques- 
cent except  in  moist  air,  ef- 
florescent in  warm  air. 


Odob,  Taste,  and 
Keaction. 


Odorless  ;  agree- 
able acid  taste ; 
acid  reaction. 


Solubility. 


Cold, 
0.63  part. 

Boiling, 
0.4  part. 


Cold, 
1.61  parts. 

Boiling, 
1.43  parts. 


Other  Solvent. 


Ether  18  parts. 


Tests  for  Identity  and  Quantitative 
Test. 


Impurities. 


Tests  for  Impurities. 


When  heated  to  about  76°  C.  (167°  F.), 
the  Acid  begins  to  lose  its  water  of 
crystallization;  at  about  135°  C. 
(27o°  F.)  it  becomes  anhydrous,  and 
melts  between  136°  and  152°  C. 
(276°  and  305.6°  F.).  When  slowly 
ignited,  it  is  gradually  decomposed 
without  emitting  the  odor  of  burn- 
ing sugar  (dift'erence  from  tartaric 
acid),  and  is  finally  consumed  with- 
out leaving  more  than  0.06  per  cent, 
of  ash.  On  adding  1  C.c.  of  an  aque- 
ous solution  (1  in  10)  of  the  Acid  to 
60  C.c.  of  calcium  hydrate  T.S.  (or 
so  much  more  of  the  latter  that  the 
mi.xture  has  an  alkaline  reaction), 
the  liquid  remains  clear  until  boiled, 
when  it  becomes  opaque  through 
the  j)recipitation  of  calcium  citrate, 
which  re<lissolves  on  cooling. 

To  neutralize  3.5  Gm.  of  the  Acid 
should  require  50  C.c.  of  potassium 
hydrate  V.S.  (each  C.c.  correspond- 
ing to  2  per  cent,  of  the  pure  acid), 
phenolphthalcin  being  used  as  indi- 
cator. 


Tartaric    or 
Oxalic  Acid. 


Calcium. 


Metallic       Im- 
purities. 


Sulphuric 
Acid. 


f  If  1  Gm.  of  the  powdered  Acid  be 
dissolved  in  5  C.c.  of  a  cold  solu- 

I  tion  (I  in  3)  of  potassium  acetate, 
the  liquid  should  remain  clear 
even  after  the  addition  of  an 
equal  volume  of  alcohol. 
On  mixing  10  C.c.  of  a  lO-per- 
ccnt.  aqueous  solution  of  the 
Acid  with  a  quantity  of  ammonia 
water  insuflBcient  to  neutralize  it 
completcl.v,  and  adding  to  one- 
half  of  this  liquid  1  C.c.  of  am- 
monium oxalate  T.S.,  it  should 
remain  clear. 
The  other  half  of  the  above  solu- 
tion, mixed  with  a  few  C.c.  of 
hydrogen  sulphide  T.S.,  should 
not  deposit  a  colored  precipitate, 
nor  acquire  more  than  a  faintly 
brownish-yellow  tint. 
10  C.c.  of  a  1-per-cent.  aqueous  so- 
lution of  the  Acid  should  show 
no  turbidity  within  five  minutes 
after  the  addition  of  1  C.c.  of 
barium  chloride  T.S.  and  a  few 
drops  of  hydrochloric  acid. 


*  Limes — the  fruit  of  Citrm  acris — are  usually  smaller  than  lemons,  and  abound  in  a  very 
acid  juice. 
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Citric  acid  contains  one  molecule  of  water  of  crystallization  :  it  differs 
in  this  respect  from  tartaric  acid,  which  contains  none.  It  is  a  tribasic 
acid  ;  in  other  words,  three  atoms  of  hydrogen  are  replaceable  by  metals, 
three  classes  of  citrates  being  formed  according  as  one,  two,  or  three 
hydrogen  atoms  are  replaced. 

The  citrates  are  a  valuable  class  of  medicinal  salts,  ten  being  official, 
— six  of  which  are  simple  salts  and  four  are  double, — as  follows  :  effer- 
vescent lithium  citrate,  bismuth,  iron,  lithium,  and  potassium  citrates, 
magnesium  citrate,  bismuth  and  ammonium  citrate,  iron  and  ammo- 
nium citrate,  iron  and  quinine  citrate,  iron  and  strychnine  citrate.  It 
is  used  in  three  solutions, — solution  of  ferric  citrate,  solution  of  mag- 
nesium citrate,  solution  of  potassium  citrate. 

Uses. — Citric  acid  in  solution  is  used  as  a  substitute  for  lemon  juice. 

The  dose  is  from  five  to  thirty  grains  (0.3  to  1.9  Gm.).     It  is  rarely 

given  in  its  free  state. 

Official  Preparation. 

Syrupus  Aoidi  Citrioi.      Made  by  mixing  10  C.e.  of  spirit  of  lemon  with  980  Co.  of  syrup, 
Syrup  of  Citric  Acid.  and  adding  gradually  a  solution  of  10  Gm.  of  citric  acid  in  10 

C.c.  of  water  (see  page  300). 

TAMARINDUS.    U.S.     Tamarind. 

The  preserved  pulp  of  the  fruit  of  Tamarindus  indica  Linne  (nat.  ord.  Leguminosce). 

Among  the  constituents  of  the  pulp  of  tamarinds  are  citric  and 
tartaric  acids :  malic  acid  is  present  in  small  quantity. 

Uses. — This  pulp  is  one  of  the  ingredients  in  confection  of  senna  :  it 
is  purgative,  and  is  often  used  to  make  laxative  confections. 

RHUS    GLABRA.   U.S.     Rhus  Glabra. 

The  fruit  of  Rhus  glabra  Linne  (nat.  ord.  Anacardiece). 

This  fruit  owes  its  acidity  to  malic  acid,  which  exists  in  it  as  calcium 
and  potassium  malate  :  this  acid  is  found  in  unripe  apples  and  in  a  great 
number  of  fruits,  roots,  leaves,  stems,  etc.  Rhus  glabra  also  contains 
tannin,  gallic  acid,  and  red  coloring-matter. 

Malic  acid  may  be  obtained  from  rhus  glabra  by  exhausting  the  ber- 
ries with  water,  evaporating,  filtering,  and  crystallizing  the  acid  calcium 
malate,  which  is  then  dissolved  in  boiling  water,  and  treated  with  lead 
acetate,  when  lead  malate  is  precipitated  ;  this  is  then  suspended  in  water, 
hydrogen  sulphide  is  passed  through  it,  lead  sulphide  is  precipitated,  and 
the  solution  of  malic  acid  is  evaporated  to  permit  crystallization.  Malic 
acid  is  found  in  colorless  shining  needles  having  a  sour  taste  and  an 
acid  reaction.  It  is  soluble  in  alcohol  and  deliquescent  in  the  air.  It 
is  dibasic. 

Uses. — Rhus  glabra  is  a  useful  refrigerant  and  astringent.  The 
dose  is  thirty  grains  to  two  drachms  (1.9  to  7.7  Gm.). 

Official  Preparation. 

Extraotum  Bhois  Glabrae  Fluidum.     Made  with  10  per  cent,  of  glycerin  and  a  menstruum 
Fluid  Extract  of  Rhus  Glabra.  of  diluted  alcohol  (see  page  419). 
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Acid  Saccharine  Fruits  containing  Pectinous  Bodies. 

Tlie  pulpy  constituents  of  fruits  and  fleshy  roots  undergo  naturally 
certain  changes  when  subjected  to  the  influences  of  a  ferment  known  as 
pectase:  these  changes  can  be  closely  imitated  artificially  when  the  pulp 
is  treated  with  acids  or  alkalies  in  aqueous  solution,  by  the  aid  of  heat. 
According  to  Frcmy,  pectase  exists  in  fruits  in  either  a  soluble  or  an  in- 
soluble condition.  Green  unripe  fruits  contain  pectose,  a  substance  which 
is  supposed  to  be  isomeric  with  cellulin,  and  which  gives  to  such  fruits 
their  hardness.     Pectose  is  insoluble  in  water,  alcohol,  or  ether. 

In  the  process  of  ripening  fruits,  the  pectase  slowly  acts  on  the  pec- 
tose, the  hardness  disappears,  pectin  is  formed,  and  the  fruit  is  soft  and 
ripe.  When  it  is  overripe,  parapectin  and  metapectic  acid  are  produced. 
The  moderate  action  of  heat  and  water  upon  fruits  is  thus  explained  : 
the  citric,  tartaric,  or  malic  acid  in  the  fruit  acts  on  the  pectose,  soften- 
ing it,  and  converting  it  into  pectin,  and  the  pectin  is  then  acted  upon  by 
the  ferment  pectase,  which  causes  it  to  gelatinize,  on  cooling,  through 
the  production  of  pectosic  acid  :  this  is  the  cause  of  the  formation  of 
fruit  jellies.  The  rapid  application  of  strong  heat  to  the  pulp  of  fruits 
results  in  the  coagulation  and  destruction  of  the  ferment  pectase,  and 
the  production  of  jelly  is  thus  prevented. 

Alkalies  form  soluble  compounds  with  pectosic  acid  and  pectin,  and 
hence,  when  gelatinous  precipitates  are  found  in  fluid  extracts  and  tinc- 
tures, due  to  the  formation  of  either  of  these  substances,  they  may  be 
dissolved  by  the  application  of  an  alkaline  solution  :  the  use  of  ammonia 
water  in  fluid  extract  of  senega  is  an  illustration  of  this. 

RUBUS    ID^US.    U.S.     Raspberry. 
The  fruit  of  Rubus  idceus  Linne  (nat.  ord.  Rosacea;) . 

This  fruit  contributes  to  pharmacy  an  agreeable  juice,  which  is  used 
in  making  the  official  syrup.  The  average  constituents  are  3  to  5  per 
cent,  sugar,  1  per  cent,  free  acid,  1  per  cent,  albuminous  substances,  and 
2  to  5  per  cent,  pectinous  bodies. 

Official  Preparation. 

Sympus  Rubi  Idaei    .   Express  the  juice  from  fresh  ripe  raspberries,  allow  it  to  stand  until 
Syrup  of  Raspberry.         it  ferments,  then  filter  it,  anil  add  60  parts  of  sugar  to  40  parts  of 
the  filtered  liquid,  heat  to  boiling,  and  strain  (see  page  309). 

Unofficial  Fruits. 

Apple.  The  fruit  of  Pyrun  mnlim.   The  constituents  are  7  to  10  per  cent,  sugar,  J  to  1  per 

cent,  free  acid,  an  1  a  per  cent,  each  albuminous  and  pectinous  substances.  The 
fermented  juice  of  the  apple  is  termed  elder  or  riuet/ar. 

Apricot.  The  fruit  of  Primus  Arme.niaca.     The  average  constituents  are  I  to  2  per  cent, 

sugar,  i  to  1  per  cent,  free  acid,  i  to  1  per  cent,  albuminous  substances,  and  5 
to  10  per  cent,  pectinous  substances. 

Blackberry.  The  fruit  of  littbus  vi/losiis,  R.  canadensis,  and  7?.  trivialis.  The  average  con- 
stituents are  4  per  cent,  sugar,  1  per  cent,  free  acid,  i  per  cent,  albuminous 
substances,  and  1  to  li  per  cent,  pectinous  substances. 

Bilberry.  The  fruit  of   Vaccinium  resinosum.     The  average  constituents   are  5  per  cent, 

sugar,  1  per  cent,  free  acid,  1  per  cent,  albuminous  substances,  and  i  per  cent, 
pectinous  substances. 

Cherry.  The  fruit  of  a  species  of  Prunus.     The  average  constituents  are  8  to  13  per  cent, 

sugar,  1  per  cent,  free  acid,  and  i  to  3  per  cent,  each  albuminous  and  pectinous 
substances. 
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Unofficial  Fruits. — Continued. 

Currant.  The  fruit  of  Rihes  ruhrum.     The  average  constituents  are  4  to  7  per  cent,  sugar, 

1  to  2  per  cent,  free  acid,  i  to  i  per  cent,  albuminous  substances,  and  J  per 

cent,  pectinous  substances. 
Gooseberry.     The  fruit  of  Kibes  Grossularia.     The  average  constituents  are  6  to  8  per  cent. 

sugar,  1  to  IJ  per  cent,  free  acid  (chiefly  citric),  i  per  cent,  albuminous  sub- 
stances, and  i  to  2  per  cent,  pectinous  substances. 
Peach.  The  fruit  of  Amygdalus  Persica.    The  average  constituents  are  1 J  per  cent,  sugar, 

i  per  cent,  free  acid,  i  per  cent,  albuminous  substances,  and  6  per  cent,  pectinous 

substances. 
Pear.  The  fruit  of  Pyrus  communis.     The  average  constituents  are  7  per  cent,  sugar,  7 

per  cent,  free  acid,  J  per  cent,  albuminous  substances,  and  3  per  cent,  pectinous 

substances. 
Pineapple.      The  fruit  of  Annnassa  saliva.     The  juice  contains  2  per  cent,  sugar,  1  per  cent. 

free  acid,  and  3  per  cent,  albuminous  and  pectinous  substances. 
Plum.  The  fruit-trees  belonging  to  the  genus  Pruitns.     The  average  constituents  arc 

about  1  to  2  per  cent,  sugar,  i  to  1  per  cent,  free  acid,  i  per  cent,  albuminous 

substances,  and  2  to  11  per  cent,  pectinous  substances. 
Strawberry.    The  fruit  of  different  species  of  Fragaria.     The  average  constituents  are  3  to  7 

per  cent,  sugar,  1  per  cent,  free  acid,  J  per  cent,  albuminous  substances,  and  2 

per  cent,  pectinous  substances. 


QUESTIONS  ON  CHAPTER  LIV. 


PRODUCTS  OP  THE  ACTION  OP  PERMENTS  UPON  ACID 
SACCHARINE    PRUITS. 

"What  is  white  wine?     Desoribe  it  nnd  give  its  specific  gravity. 

"What  is  red  wine?     Describe  it  and  give  its  specific  gravity.     What  is  must? 

How  is  wine  made? 

"What  is  meant  by  the  following  terms  as  applied  to  wines? — viz.  :  Sweet,  dry, 
light,  generous,  sparkling,  still,  sour,  rough. 

"What  kinds  of  wine  are  official? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.  How  may  the  alcoholic 
strt-ngth  of  wine  be  ascertained  ? 

How  much  alcohol  should  wine  contain? 

White  wine — How  may  the  following  impurities  be  detected? — viz. :  Tannic  acid  ; 
limit  of  fixed  residue  ;  limit  of  acidity. 

Red  wine — How  may  the  following  impurities  be  detected  ? — viz. :  Limit  of 
acidity ;  aniline  coloring. 

What  is  the  aroma  of  wines  termed,  and  upon  what  does  it  depend  ? 

What  ethers  are  said  to  formed  in  wines? 

What  are  argols? 

What  is  the  ditference  between  red  and  white  argols  ? 

Why  are  argols  deposited  during  the  clarification  of  wine  ? 

What  salt  is  obtained  from  argols  ? 

What  are  the  uses  of  wine  ? 

What  alcoholic  strength  is  required  of  wine  for  pharmaceutical  purposes  ? 

How  is  it  obtained,  and  why  is  it  required? 

Brandy — What  is  the  Latin  official  name?     What  is  its  official  definition? 

Describe  the  best  kind. 

What  kind  of  brandy  is  recognized  by  the  U.  S.  Pharmacopoeia  ? 

How  much  alcohol  should  brandy  contain? 

Give  description  and  specific  gravity.     Describe  odor,  taste,  and  chemical  reaction. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Fusel  oil  from  grain  or 
potato  spirit;  an  undue  amount  of  solids ;  added  sugar,  glycerin,  or  spices;  traces 
of  oak  tannin  from  casks ;  an  undue  amount  of  free  acid. 

To  what  does  brandy  owe  its  aroma? 

What  is  oenanlhic  ether  chemically,  and  what  is  its  commercial  name  ? 
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Is  any  preparation  of  brandy  official  ? 

What  is  its  medicinal  use  ? 

Tartaric  acid — What  is  the  Latin  name?  Give  formula  in  symbols  and  moleculai 
weight. 

How  is  it  prepared  ?     Describe  rationale  of  process. 

What  is  its  quantivalence? 

Does  it  contain  water  of  crystallization  ? 

What  tartrates  are  official  ? 

How  may  they  be  recognized  ? 

How  may  tartaric  acid  be  recognized  ?     Describe  rationale  of  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Lead  and  copper ;  lead, 
copper,  and  iron  ;  copper ;  sulphuric  acid. 

What  official  preparation  contains  tartaric  acid? 

To  what  does  lemon  juice  owe  its  acidity  ? 

How  much  acid  should  it  contain  ? 

What  should  be  its  specific  gravity  ? 

What  official  preparations  are  made  with  lemon  juice? 

Citric  acid — What  is  the  Latin  name?  Give  formula  in  symbols  and  molecular 
weight. 

How  is  this  acid  obtained  commercially  ?     Describe  rationale  of  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ?— viz.  :  Tartaric  and  oxalic  acids; 
1  per  cent,  or  more  of  tartaric  acid  ;  lead  or  copper;  copper;  lead,  copper,  and  iron  ; 
sulphuric  acid. 

How  much  water  of  crystallization  does  it  contain  ? 

What  is  its  quantivalence  ?     What  citrates  are  official  ? 

What  is  the  dose  ?     What  official  preparation  is  made  with  it? 

What  is  tamarind  ? 

What  acids  are  contained  in  the  pulp  of  tamarinds? 

For  what  is  it  used  ? 

Sumach — What  is  the  Latin  official  name  ?     What  is  it  ? 

To  what  does  it  owe  its  acidity  ? 

How  may  malic  acid  be  obtained  from  it? 

What  is  the  quantivalence  of  malic  acid  ? 

For  what  is  rhus  glabra  used,  and  what  is  the  dose  ? 

What  official  preparation  is  there  of  it? 

What  is  pectase,  and  what  is  pectose? 

To  what  substance  do  green,  unripe  fruits  owe  their  hardness  ? 

In  the  ripening  of  fruits,  what  change  takes  place  whereby  the  fruits  are  rendered 
soft  ? 

When  fruit  is  over-ripe,  what  substances  are  produced  ? 

How  is  the  formation  of  fruit  jellies  explained  ? 

What  action  do  alkalies  have  upon  pectosic  acid  and  pectin  ? 

Give  an  illustration  of  the  application  of  this  principle. 

Raspberry— What  is  the  Latin  official  name  ?     What  part  is  official? 

Into  what  official  preparation  does  it  enter  ?     How  is  this  made  ? 


CHAPTER  LY. 

VOLATILE    OILS. 

Volatile  oils,  or  essential  oils,  are  found  in  the  various  parts  ot 
plants.  They  usually  constitute  the  odorous  principles,  and  they  either 
pre-exist  in  the  plant,  or  are  produced  by  the  reaction  of  certain  con- 
stituents when  brought  in  contact  with  water.  Volatile  oils  are  some- 
times formed  through  destructive  distillation,  as  the  oil  of  amber, 
and  may  also  be  obtained  from  the  animal  kingdom,  as  the  oil  from 
ambergris.  They  maybe  divided  into  four  classes:  1.  Terpenes.  2. 
Oxygenated  oils.     3.  Sulphurated  oils.     4.  Nitrogenated  oils. 

1.  Terpenes,  or  hydrocarbons,  consist  of  carbon  and  hydrogen,  and 
mostly  have  the  formula  CjoHjg,  oil  of  turpentine  being  the  type. 

2.  Oxygenated  Oils. — Hydrocarbons  containing  oxygen,  like  the 
oil  of  cinnamon. 

3.  Sulphurated  Oils. — Containing  sulphur,  like  the  volatile  oil 
from  mustard. 

4.  Nitrogenated  Oils. — A  very  small  class  containing  hydrocyanic 
acid,  like  oil  of  bitter  almond ;  otherwise,  nitrogen  is  never  one  of  the 
constituents  of  volatile  oils. 

Proximately,  volatile  oils  consist  of  two  principles,  which  differ  in 
their  point  of  volatilization  or  congelation,  or  in  their  composition. 
They  are  termed  stearopten  and  eleopten.  It  is,  however,  impossible  to 
separate  these  by  distillation  alone  so  as  to  obtain  them  entirely  pure. 
When,  as  often  happens,  they  congeal  at  different  temperatures,  they 
may  be  separated  by  compressing  the  frozen  oil  between  folds  of  bibu- 
lous paper.  The  solid  matter,  stearopten,  remains  within  the  folds,  and 
the  fluid,  eleopten,  is  absorbed  by  the  paper,  from  which  it  may  be 
separated  by  distillation  with  water.  The  solid  crystalline  substances 
deposited  by  volatile  oils  upon  standing  are  also  called  stearoptens. 
Some  of  them  are  denominated  camphors,  from  their  resemblance  to 
true  camphor.  Some  are  isomeric  with  the  oils  in  which  they  are 
formed ;  others  are  oxides  or  hydrates,  alcohol-like  in  character.  Certain 
oils,  under  the  influence  of  water,  deposit  crystalline  hydrates  of  the 
respective  oils. 

Color  of  Volatile  Oils. — Most  oils  are  colorless  when  pure  and 
fresh,  or  can  be  made  colorless  by  redistillation.  Upon  exposure  to 
the  air  they  acquire  various  colors,  becoming  green,  as  in  oil  of  worm- 
wood, yellow,  as  in  oil  of  peppermint,  red,  as  in  oil  of  origanum, 
brown,  as  in  oil  of  cinnamon,  or  blue,  as  in  oil  of  chamomile. 

Odor. — The  odor  of  volatile  oils  is  very  variable.  It  is  their  most 
characteristic  feature.  It  is  sensibly  modified  by  the  exposure  of  the 
852 
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oils  to  the  air.  Oil  of  turpentine  may  be  rectified  by  distillation  in  an 
atmosphere  of  carbonic  acid,  or  in  vacuo,  so  that  it  will  be  odorless,  or 
have  an  agreeable  fragrant  odor.  A  very  slight  exposure  to  the  air  is 
sufficient,  however,  to  restore  the  well-known  unpleasant  odor. 

Taste. — Their  taste  is  almost  as  variable  as  their  odor.  Some  are 
sweet,  others  have  a  mild,  pungent,  hot,  acrid,  caustic,  or  burning  taste. 

Density. — The  specific  gravity  of  volatile  oils  also  varies  (from  0.847 
to  1.17).     They  are  mostly  lighter  than  water  (see  table,  page  88). 

Boiling-  Point. — This  is  also  variable.  The  oils  volatilize  to  some 
extent  at  ordinary  temperatures  and  diffuse  their  peculiar  odors.  Upon 
heating,  however,  they  may  be  completely  vaj)orized.  When  suffi- 
ciently heated,  they  take  fire,  and  burn  with  a  bright  flame. 

Solubilities. — Water  is  a  poor  solvent  for  volatile  oils,  although  it 
acquires  a  decided  odor  and  flavor  when  brought  in  contact  with  the 
oil  in  a  finely-divided  state,  as  has  been  shown  in  the  medicated  waters. 
Alcohol,  etlier,  cidoroform,  naphtha,  glacial  acetic  acid,  benzin,  and 
benzol  are  solvents  for  volatile  oils.  Alcohol  is  a  better  solvent  for  the 
oxygenated  oils  than  for  the  terpenes.  Volatile  oils  freely  dissolve  fixed 
oils,  fats,  resins,  camphors,  sulphur,  phosphorus,  and  similar  bodies. 

Exposure  to  Light  and  Air  injures  the  quality  and  destroys  the 
fragrance  of  volatile  oils.  Ozone  is  developed,  and  they  thicken  and 
become  resinified,  or  deposit  crystalline  compounds  upon  exposure. 
The  whitening  of  corks  which  have  been  inserted  in  bottles  containing 
volatile  oils  and  kept  a  long  time  is  due  to  the  bleaching  action  of  the 
ozone  which  is  gradually  produced  during  their  decomposition.  They 
should  be  kept  in  tightly-stoppered,  amber-colored  vials. 

Action  of  Acids,  Alkalies,  etc. — Nitric  acid,  if  strong,  decom- 
poses volatile  oils  with  great  rapidity.  Iodine  reacts  with  some  oils 
with  explosive  violence.  Alkalies  have  generally  little  effect  on  vola- 
tile oils,  with  the  exception  of  a  few  with  which  it  forms  chemical 
compounds,  like  the  oils  from  cloves,  gaultheria,  cinnamon,  etc. 

Adulterations. — The  volatile  oils  are  costly  enough  to  tempt  the 
cupidity  of  those  who  make  a  business  of  adulterating.  A  fixed  oil  is 
sometimes  used  to  mix  w'ith  the  volatile  oil.  This  mixture  may  be 
detected  by  dropping  the  suspected  oil  on  a  piece  of  filtering-paper.  The 
stain  of  a  pure  volatile  oil  is  not  permanent.  By  slightly  heating  it 
the  oil  is  vaporized  ;  if  fixed  oil  is  present,  the  stain  remains.  Alcohol 
may  be  detected  by  shaking  the  mixed  oil  in  a  graduated  tube  with 
glycerin  or  water.  The  volume  of  the  oil  will  be  diminished,  and  that 
of  the  water  or  glycerin  correspondingly  increased,  in  proportion  to  the 
amount  used.  This  test  is  not  susceptible  of  fine  determination,  be- 
cause of  the  slight  solubility  of  volatile  oils  in  water  and  in  mixtures 
of  alcohol  and  water.  Metallic  sodium,  calcium  chloride,  aniline  red, 
have  al  i  been  used  to  show  the  presence  of  alcohol  and  traces  of  water 
in  volatile  oils.  The  adulteration  of  volatile  oils  by  the  addition  of 
cheaper  grades  of  the  same  oil,  or  by  using  a  cheaper  oil  having  a 
similar  odor,  is  largely  practised.  The  only  reliable  test  here  is  the 
use  of  the  olfactories.  By  j)ractice  the  sense  of  smell  can  be  highly 
educated  by  the  analyst.  The  specific  rotatory  power,  the  index  of 
refraction,  the  amount  of  iodine  absorbed,  and  the  saponification  num- 
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ber,  or  the  amount  of  potassium  hydrate  absorbed  by  the  ester  to  form 
a  potassium  salt,  have  all  been  used  with  more  or  less  success  in 
detecting  adulterations. 

Preparation  of  Volatile  Oils. 

Volatile  oils  are  generally  obtained  from  plants  by  the  followino- 
methods :  1.  Distillation  with  water.  2.  Distillation  per  se.  3.  Ex- 
pression.    4.  Solution. 

1.  Distillation  with  Water. — This  is  the  method  most  frequently 
employed.  The  general  formula  is  as  follows  :  Put  the  substance  from 
which  the  Oil  is  to  be  extracted  into  a  still  (see  Distillation,  page  166), 
and  add  enough  water  to  cover  it ;  then  distil  by  a  regulated  heat  into 
a  large  refrigeratory.  Separate  the  Distilled  Oil  from  the  water  which 
comes  over  with  it. 

The  substances  from  which  the  volatile  oils  are  extracted  may  be  em- 
ployed in  either  the  recent  or  the  dried  state.  Certain  flowers,  however, 
such  as  orange  flowers  and  roses,  must  be  used  fresh,  or  preserved  with 
salt  or  by  means  of  glycerin,  as  they  afford  little  or  no  oil  after  desic- 
cation. Dried  substances,  before  being  submitted  to  distillation,  require 
to  be  macerated  in  water  till  they  are  thoroughly  penetrated  by  this 
fluid  ;  and,  to  facilitate  the  action  of  the  water,  it  is  necessary  that,  when 
of  a  hard  or  tough  consistence,  they  should  be  properly  comminuted. 

The  water  which  is  put  with  the  substance  to  be  distilled  into  the  still, 
answers  the  double  purpose  of  preventing  the  decomposition  of  the  vege- 
table matter  by  regulating  the  temperature,  and  of  facilitating  the  vola- 
tilization of  the  oil,  which,  though  in  most  instances  it  readily  rises  with 
the  vapor  of  boiling  water,  requires,  when  distilled  alone,  a  considerably 
higher  temperature,  and  is  at  the  same  time  liable  to  be  partly  decom- 
posed. Some  oils,  however,  will  not  ascend  readily  with  steam  at  100°  C. 
(212°  F.),  and  in  the  distillation  of  these  it  is  customary  to  use  water  satu- 
rated with  common  salt,  whicli  does  not  boil  under  108.4°  C  (227.1°  F.) 
(see  page  127).  Other  oils,  again,  may  be  volatilized  with  water  at  a 
temperature  below  the  boiling  point ;  and,  as  heat  exercises  an  injurious 
influence  over  the  oils,  it  is  desirable  that  the  distillation  should  be 
effected  at  as  low  a  temperature  as  possible.  To  prevent  injury  from 
heat,  it  has  been  recommended  to  suspend  the  substance  containing  the 
oil  in  a  basket,  or  to  place  it  upon  a  perforated  shelf,  in  the  upper  part 
of  the  still,  so  that  it  may  be  penetrated  by  the  steam  without  being  in 
direct  contact  with  the  water.  Another  mode  of  effecting  the  same  object 
is  to  distil  it  in  vacuo.  Steam  can  be  very  conveniently  applied  to  this 
purpose  by  causing  it  to  pass  through  a  coil  of  tube,  of  an  inch  or  three- 
quarters  of  an  inch  bore,  placed  in  the  bottom  of  a  common  still  (see 
page  133).  The  end  at  which  the  steam  is  admitted  enters  the  still  at 
the  upper  part,  and  the  other  end,  at  which  the  steam  and  condensed 
water  escape,  passes  out  laterally  below,  being  furnished  with  a  stop- 
cock, by  which  the  pressure  of  the  steam  may  be  regulated,  and  the 
water  drawn  off  when  necessary.  In  some  instances  it  is  desirable  to 
conduct  the  steam  immediately  into  the  still  near  the  bottom,  by  which 
the  contents  are  kept  in  a  state  of  brisk  ebullition  (see  Fig.  102). 
The  quantity  of  water  added  is  not  a  matter  of  indifference.     An 


VOLATILE   OILS.  855 

amount  above  what  is  necessary  acts  injuriously,  by  holding  the  oil  in 
solution,  when  the  mixed  vapors  are  condensed  ;  and  if  the  proportion  be 
very  large,  it  is  possible  that  no  oil  whatever  may  be  obtained  separate. 
On  the  contrary,  if  the  quantity  be  too  small,  the  whole  of  the  oil  will 
not  be  distilled,  and  there  will  be  danger  of  the  substance  in  the  still 
adhering  to  the  sides  of  the  vessel  and  thus  becoming  burnt.  The  cage 
shown  on  page  168  will  be  found  useful  in  this  connection.  Sometimes 
the  quantity  of  oil  is  so  small  that  it  entirely  dissolves  in  the  water,  and 
then  the  process  of  cohobatlon  is  applicable:  this  consists  in  repeatedly 
returning  the  distillate  to  a  fresh  portion  of  the  plant,  the  water  in  this 
way  be(!oming  supersaturated,  and  then  the  oil  can  be  separated. 

2.  Distillation  per  se. — By  this  is  meant  the  distillation  of  certain 
bodies  without  the  use  of  water  (per  se,  "  by  itself").  This  is  done  in 
the  cases  of  certain  oleoresins,  oils,  copaiba,  etc.,  water  not  being  required 
in  the  process,  and  always  being  difficult  to  separate  from  the  distillate. 

3.  Expression  (see  page  246). — This  method  generally  produces  the 
most  fragrant  products,  because  there  are  very  few  volatile  oils  whose 
aroma  is  not  injuriously  affected  by  the  action  of  heat.  The  volatile 
oils  of  the  Rutacere  are  mostly  made  by  expressing  the  rind  of  the  fresh 
fruit  (see  page  8o7). 

4.  Solution  or  Absorption. — Some  volatile  oils  are  so  susceptible 
to  decomposition  that  they  are  dissociated  by  distillation,  Avhilst  they  do 
not  exist  in  sufficient  quantity  in  the  plant  to  pay  for  their  extraction 
by  expression  :  in  such  cases  the  odorous  principle  may  be  extracted  by 
some  form  of  solution  or  absorption.  This  may  be  effected  by  macera- 
tion, digestion,  percolation  with  carbon  bisulphide  or  similar  solvent, 
enfleurage,  or  the  pneumatic  process. 

Maceratioy}. — In  obtaining  volatile  oils  by  maceration,  the  odorous 
portions  of  the  plant  (generally  fragrant  flowers)  are  allowed  to  stand 
in  contact  with  a  bland,  inodorous  fixed  oil,  like  fine  olive  oil,  oil  of 
ben,  or  purified  cotton-seed  oil :  the  oil  absorbs  the  odor,  and  after  a 
certain  length  of  time  it  is  strained.  The  odorous  fixed  oil  is  generally 
used  in  perfumery. 

Dir/edio7}. — This  process  is  similar  to  maceration,  except  that  a  mod- 
erate heat  is  employed,  by  the  use  of  a  salt-bath,  to  aid  in  the  extraction. 

Enfleurage  is  largely  used  for  extracting  the  odors  of  very  delicate 
flowers.  It  is  a  cold  process,  and  consists  in  spreading  a  thin  layer 
of  purified  inodorous  fat  upon  glass  frames  (chdssiii) :  these  resemble  an 
ordinary  window-sash,  with  one  pane  of  glass  in  each.  The  flowers  are 
sprinkled  on  the  fat,  and  the  frames  piled  in  a  stack.  The  whole  is  left 
undisturbed  for  a  time  varying  from  twelve  hours  to  fi)ur  days.  The 
fat  absorbs  the  odor  completely.  When  strong  pomades  are  desired, 
fresh  flowers  are  continually  added  as  long  as  the  absorption  continues, 
and  the  pomades  are  known  commercially  as  Nos.  6,  12,  18,  and  24, 
the  numbers  indicating  the  strength.  The  volatile  products  may  be  ob- 
tained from  the  pomade  by  chopping  the  latter  into  small  pieces  and 
macerating  them  in  pure  alcohol.  A  small  portion  of  the  fat  is  apt  to 
be  dissolved  by  this  treatmsnt  and  give  a  fatty  odor  to  the  solution, 
but  this  may  be  separated  by  subjecting  it  to  cold,  when  it  can  be  fil- 
tered out. 
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Fig.  354. 


The  process  of  extracting  odors  from  pomades  by  agitating  them  in 
contact  with  alcohol  has  been  largely  used  in  late  years  in  the  United 
States.  The  pomades  are  mostly 
imported  from  Grasse,  France, 
and  Fig.  354  illustrates  Day's 
pomade  washer,  a  machine  con- 
structed for  agitating  the  mix- 
ture of  pomade  and  alcohol  in 
order  to  hasten  the  process  of 
extraction. 

Pneumatic  Process.  —  This 
method  is  used  only  with  very 
delicate  volatile  oils.  It  con- 
sists in  forcing  a  current  of  air 
into  a  vessel  filled  with  fresh 
flowers,  and  then  conveying  the 
perfumed  air  into  another  vessel 
containing  purified  fat  which  is 
kept  melted.  Circular  plates, 
half  immersed,  revolve  in  the  fat,  and  these,  when  coated,  absorb  the 
odor  from  the  perfumed  air. 

Percolation. — This  process  consists  in  percolating  odorous  flowers 
with  purified  carbon  disulphide :  the  latter  is  distilled,  and  the  volatile 
oils  are  found  in  the  residue. 


Day's  pomade  washer. 


OflQcial  Products  from  the  Rutacese. 

The  natural  order  Rutacese  furnishes  valuable  products  to  medicine 
and  pharmacy,  which  are  conveniently  grouped  together. 


AURANTII  DULCIS  CORTEX.   U.S.     Sweet  Orange  Peel. 

The  rind  of  the  fresh  fruit  of  Citrus  Aurantium  Linne  (nat.  ord.  Rutacece). 

Sweet  orange  peel  owes  its  virtues  to  the  volatile  oil  found  in  the 
epidermis.  It  also  communicates  a  yellowish  color  to  the  preparations 
made  with  it.     It  is  used  as  a  flavoring  substance. 

Official  Preparations. 
Syrnpus  Aurantii Made  by  digesting  grated  fresh  sweet  orange  peel  with  a 


Syrup  of  Orange. 

Tinctura  Aurantii  Dulcis  .   .   . 

Tincture  of  Sweet  Orange  Peel. 


little  boiling  alcohol,  making  a  medicated  water  by  the 
aid  of  precipitated  calcium  phosphate,  and  dissolving 
sugar  in  it  by  agitation  (see  page  302). 
Made  by  percolating  200  Gm.  of  sweet  orange  peel  with 
sufficient  alcohol  to  make  1000  C.c.  (see  page  361). 
Dose,  one  fluidrachm  (3.7  Co.). 


AURANTII    AMARI    CORTEX.   U.S.     Bitter  Orange  Peel. 

The  rind  of  the  fruit  of  Citrus  vulgaris  Eisso  (nat.  ord.  Bnitacece). 

The  peel  from  the  bitter  orange  contains  hesperidin  and  a  small 
qiiantity  of  volatile  oil.  It  is  not  used  to  communicate  flavor,  but  as 
a  bitter  tonic.     The  dose  is  ten  to  forty  grains  (0.6  to  2.6  Gm.). 
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Official  Preparations. 

Estraotum  Aurantii  Amari  Fluidum  .  MaJo  with  a  menstruum  of  2  parts  of  alcohol  and 
Fluid  Extract  of  liittcr  Orange  Pool.  1    part  of  water  (see  page   396).     Dose,  half  a 

fluidraehm  (1.8  Co.). 

Tinotura  Aurantii  Amari Made  by  exhausting  200  (}m.  of  bitter  ornnge  peel 

Tiueturo  of  Bitter  Orange  Peel.  with   sufficient  menstruum,   made  by   mixing  3 

parts  of  alcohol  and  2  parts  of  water,  to  make 
1000  C.c.  (see  page  3t'>l).  Dose,  one  to  two  liui- 
drachms  (3.7  to  7.1  Co.). 

OLEUM    AURANTII    CORTICIS.   U.S.     Oil  of  Orange  Peel. 

A  volatile  oil  ol)tained  by  expression  from  the  fresh  peel  f>f  either  the  Bitter  Orange, 
Citrus  vulgaris  Kisso,  or  the  Sweet  Orange,  Citi-us  Aurantium  Linne  (nut.  ord. 
RutaceoB) . 

This  oil  is  of  a  pale  yellowisli  color,  and  has  the  composition  of  the 
terpenes,  Cmliig.  Its  sp.  gr.  is  0.850.  It  is  soluble  in  alcohol,  and 
may  be  preserved  by  shaking  it  with  one-fourth  of  its  volume  of  water, 
separating,  and  mixing  with  five  times  its  measure  of  alcohol.  It  is 
very  prone  to  decomposition,  and  rapidly  acquires  a  terebinthinate  odor. 
It  is  used  in  making  cologne  water  and  bay  rum,  and  to  flavor  elixirs. 

Official  Preparations. 

Spiritas  Aurantii Made  by  dissolving  50  C.c.  of  oil  of  orange  peel  in  950 

Spirit  of  Orange.  C.c.  of  deodorized  alcohol  (see  page  330).     Dose,  one 

fluidraehm  (3.7  C.c). 
Spiritus  Aurantii  Compositus    .  Made  by  di.-^solving  200  C.c.  oil  of  orange  peel,  50  C.c.  oil 
Compound  Spirit  of  Orange.  of  lemon,  20  C.c.  oil  of  coriander,  and  5  C.c.  oil  of  anise, 

in  enough  deodorized  alcohol  to  make  1000  C.c.     Used 
in  making  Aromatic  Elixir,  U.  S.  P. 

OLEUM    AURANTII   FLORUM.   U.S.     Oil  of  Orange  Flowers. 

[Oil  of  Nkroli.] 

A  volatile  oil  distilled  from  the  fresh  flowers  of  the  Bitter  Orange,  Citrus  vulgaris 
Risso  (nat.  ord.  Rutaceo'). 

This  is  a  brownish-yellow,  very  fragrant  terpene  (CigPIig).  Sp.  gr. 
0.875  to  0.890,  It  is  soluble  in  an  equal  volume  of  alcohol,  and  is 
well  preserved  by  this  addition.  If  a  little  alcohol  be  poured  on  the 
surface  of  the  oil  and  the  mixture  gently  undulated,  a  bright  violet 
fluorescence  will  be  observed.  In  contact  with  a  saturated  solution  of 
sodium  bisulphite,  it  assumes  a  handsome  and  permanent  purplish-red 
color.  This  oil  as  found  in  the  market  is  very  variable  in  quality. 
The  best  comes  from  Nice,  and  is  derived  from  the  flowers  of  the  Citrus 
Aurantium,  or  sweet  orange,  by  distillation  with  water :  this  is  called 
neroli  petale.  The  next  quality  is  obtained  in  the  same  way,  but  by 
using  the  blossoms  of  the  Citrus  Bigaradia,  or  bitter  orange :  this  is 
called  neroli  bir/arade.  An  inferior  sort,  essence  de  petit  grain,  is  made 
by  distilling  the  leaves  and  unripe  fruit. 

Uses. — This  oil  is  almost  exclusively  used  in  perfumery. 

LIMONIS    CORTEX.    U.S.     Lemon  Peel. 
The  rind  of  the  recent  fruit  of  Citrus  Limo7imn  Risso  (nat.  ord.  Rutacece). 

Lemon  peel  is  principally  used  to  communicate  flavor  and  color  to 
spirit  and  syrup  of  lemon.     It  contains  volatile  oil  and  hesperidin. 
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OLEUM    LIMONIS.    U.  S.     Oil  of  Lemon. 
A  volatile  oil  obtained  by  expression  from  fresh  Lemon  Peel. 

This  important  volatile  oil  is  a  terpene,  C,oHig :  when  fresh  it  has  the 
fragrant  odor  of  lemons.  Sj).  gr.  0.858.  It  is  soluble  in  three  parts 
of  alcohol,  in  glacial  acetic  acid,  and  in  all  proportions  in  absolute 
alcohol.  It  may  be  preserved  from  the  effects  of  oxidation  by  the  addi- 
tion of  5  per  cent,  of  alcohol  and  separation  from  the  sediment. 

Official  Preparation. 

SpiritUS  Limonis  .  .  .  Made  by  dissolving  60  C.c.  of  oil  of  lemon  in  950  C.c.  of  deodorized 
Spirit  of  Lemon.  alcohol  to  which  60  Gm.  of  freshly  grated  lemon  peel  are  added. 

Essence  of  Lemon.  This  spirit  is  used  in  flavoring  syrup  of  citric  acid  (see  page  332). 

OLEUM    BERGAMOTT^.    U.  S.     Oil  of  Bergamot. 

[Oleum  Bergamii,  Pharm.   1880.] 

A  volatile  oil  obtained  by  expression  from  the  rind  of  the  fresh  fruit  of  Citms  Ber- 
gamia  Risso  et  Poiteau  (nat.  ord.  Ruiacece). 

This  is  an  important  volatile  oil  commercially,  although  it  is  not  used 
medicinally.  It  derives  its  name  from  Ber- 
gamo, a  city  of  Italy,  and  is  largely  produced 
in  that  country.  It  is  a  terpene  (CjoHig). 
Sp.  gr.  from  0.880  to  0.885.  It  is  soluble 
in  all  proj)ortions  in  alcohol  and  glacial 
acetic  acid.  This  oil  is  often  prepared  by 
expression,  although  the  sponge  process  is 
at  ])resent  largely  used.  The  ecuelle  (Fig. 
355)  is  a  convenient  instrument  for  rapidly 
rupturing  the  oil-vesicles :  it  is  held  in  one 
hand  by  the  operator,  whilst  with  the  other 
hand  the  bergamot,  lemon,  or  orange  fruit  is 
skilfully  rotated  on  the  sharp  points :  the  oil 
flows  into  the  gutter  in  the  cup,  and  then 
through  the  hollow  handle  into  a  suitable 
vessel.     Oil  of  bergamot  is  used  solely  for  its  perfume. 


Fig.  355. 


OflQcial  Products  from  the  Labiatae. 

The  natural  order  of  the  mints  is  a  strongly  marked  group,  the 
members  of  it  being  remarkable  for  their  botanical  analogy  with  one 
another  and  for  the  similarity  of  their  chemical  constituents. 

MENTHA    PIPERITA.    U.S.     Peppermint. 

The  leaves  and  tops  of  Mentha  piperita  Smith  (nat.  ord.  Labiatce). 

Its  properties  are  due  to  the  presence  of  about  two  per  cent,  of  vol- 
atile oil.     It  is  largely  cultivated,  and  is  a  grateful  aromatic  stimulant. 

OLEUM    MENTH./E    PIPERITiE.   U.S.     Oil  of  Peppermint. 

A  volatile  oil  distilled  from  Peppermint. 

It  is  a  colorless  or  yellowish  liquid,  having  the  characteristic  strong 
odor  of  peppermint,  a  strongly  aromatic  taste,  followed  by  a  sensation  of 
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cold  when  air  is  drawn  into  the  mouth,  and  a  uentrul  reaction, 
about  0.900.     It  is  sohiblc  in  an  equal  weight  of  alcohol. 


err. 


Oleum  Henthae  Fiperite.  U.  S. 


A  colorless,  or  yellowish,  or  green- 
ish-yellow liquid,  becoming 
darker  and  thicker  by  nge  and 
exposure  to  the  air.  Specific 
gravity  0.900  to  0.920  at  15° 
C.  (;>9°  F.). 

The  Oil  does  not  fulminate  with 
iodine. 


Odor,  Taste,  and  Keaction. 


Characteristic  strong  odor 
of  pc])permint ;  strongly 
aromatic,  pungent  taste, 
followed  by  a  sensation 
of  cold  when  air  is  drawn 
into  the  mouth  ;  neutral 
reaction. 


Solubility. 


Forms  a  clear 
solution  with 
an  equal  vol- 
ume, becom- 
ing turbid 
when  some- 
what further 
diluted. 


Other  Solvents. 


Soluble  in  all 
proportions  in 
carbon  disul- 
phide  and  in 
glacial  acetic 
acid. 


Tests  fob  Identity  . 


Impubities. 


Tests  for  Impurities. 


If  5  drops  of  the  Oil  be  added  to  1 
C.c.  of  glacial  acetic  acid,  and  the 
mixture  gently  warmed,  the  liquid 
will  assume  a  blue  color,  with  a 
red  fluorescence. 

If  2  C.c.  of  the  Oil  be  mi.xed  with  1 
C.c.  of  glacial  acetic  acid,  and  1 
drop  of  nitric  acid  be  added,  the 
liquid  will  soon  acquire  a  green, 
greenish-blue,  blue,  or  violet  tint, 
with  a  copper-red  fluorescence. 

If  1  C.c.  of  the  Oil  be  dissolved  in  5 
C.c.  of  alcohol,  0.5  Gm.  of  sugar 
and  1  C.c.  of  hydrochloric  acid 
added,  and  the  mixture  gently 
heated,  a  deep  blue  or  violet  color 
will  gradually  be  produced. 


Oil  of  Camphor 
and  Oil  of  Sas- 
safras. 


Distinct  ion 
from  Demen- 
tholized  Oil. 


Alcohol. 


If  to  5  C.c.  of  nitric  acid  1  drop  of 
the  Oil  be  added,  and  the  mix- 
ture gently  agitated,  and  allowed 
to  stand  for  about  three  hours,  it 
should  have  a  yellowish,  but  not  a 
bright  red,  color. 

If  a  portion  of  the  Oil,  contained  in 
a  test-tube,  be  placed  in  a  freezing 
mixture  of  snow  (or  pounded  ice) 
and  salt  for  fifteen  minutes,  it 
should  become  cloudy  and  thick, 
and  after  the  addition  of  a  few 
crystals  of  menthol,  being  still  ex- 
posed to  cold,  it  should  soon  form 
a  crystalline  mass. 

When  heated  on  a  water-bath,  in  a 
flask  provided  with  a  well-cooled 
condenser,  the  Oil  should  nut  yield 
a  distillate  having  the  characters  of 
alcohol. 


Aqua  Menthae  Piperitae  .   . 

Peppermint  Water. 

Spiritus  Menthae  Piperitae 
Spirit  of  Peppermint. 

Troohisci  Moithas  Pipeiitae 
Troches  of  Peppermint. 


Official  Preparations. 

Made  by  adding  2  C.c.  of  oil  of  peppermint  to  4  Gm.  of  pre- 
cipitated calcium  phosphate  and  filtering  with  distilled  water 
until  1000  C.c.  have  been  obtained  (see  page  291). 

Made  by  dissolving  100  C.c.  of  oil  of  peppermint  in  900  C.c. 
of  alcohol  in  which  10  Gm.  of  peppermint  have  been  macer- 
ated (see  page   ;i.'52).     Dose,  twenty  minims  (1.2  C.c). 

Each  troche  contains  J  minim  of  oil  of  peppermint  (see  Part 


MENTHOL.   U.S.     Menthol. 

C,oH,i,OH  =  155.GG. 

A  stearopten  (havin<T  the  character  of  a  secondary  alcohol),  ohtainod  from  the 
official  oil  of  poppertnint  (from  Mentlia  piperita  Smith),  or  from  .Japanese  or  Chinese 
oil  of  peppermint  (from  Mentha  ari'en.ns  Linne,  var.  pi perascens  Holmes,  and  Men- 
tha canadensis  Linne,  var.  glahrata  Holmes;  nat.  ord.  Lnbiatce) 

The  oil  of  pep]iermint  owes  its  odor  to  menthol  (CioTTo/)),  a  stear- 
opten obtained  from  it  through  fractional  distillation,  cooling,  and  crys- 
tallization. 
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Menthol.   U.S. 


Colorless,  acicular  or  prismatic 
crystals.  It  melts  at  43°  C. 
(109.4°  F.)  to  a  colorless 
liquid;  boils  at  212°  C. 
(413.6°  F.),  and  volatilizes 
slowly  at  the  ordinary  tem- 
perature. 


Odob  and  Taste. 


Strong  and  pure 
odor  of  pepper- 
mint ;  warm, 
aromatic  taste, 
followed  by  a 
sensation  of 
cold  when  air 
is  drawn  into 
the  mouth. 


Water. 


Slightly 

soluble, 

imparting 

its   odor 

and  taste. 


Alcohol. 


Freely  sol- 
uble. 


Other  Solvents. 


Freely  soluble  in 
ether,  chloro- 
form, carbon  di- 
sulphide,  or  gla- 
cial acetic  acid. 


Tests  foe  Identity. 


Impurities. 


Tests  foe  Impurities. 


When  triturated  with  about  an 
equal  weight  of  camphor,  thy- 
mol, or  chloral  hydrate,  the  mix- 
ture becomes  liquid. 

Its  alcoholic  solution  is  neutral 
to  litmus  paper,  and  deviates 
polarized  light  to  the  left. 


Wax,  Paraffin,  | 
or  Inorganic  - 
Substances. 


Thymol. 


If  a  little  Menthol  be  heated  in  an 
open  capsule,  on  a  water-bath,  it 
should  gradually  volatilize  without 
leaving  any  residue. 

If  a  few  crystals  of  Menthol  be  dis- 
solved in  1  C.c.  of  glacial  acetic 
acid,  and  then  3  drops  of  sulphuric 
acid  and  1  drop  of  nitric  acid  added, 
no  green  color  should  be  produced. 


Uses. — Menthol  is  largely  used,  compressed  into  cones,  as  a  local 
remedy  in  neuralgia  and  headache. 

MENTHA   VIRIDIS.   U.S.     Spearmint. 
The  leaves  and  tops  of  Mentha  vhHdis  Linne  (nat.  ord.  Labiatce). 

The  volatile  oil  is  the  only  constituent  of  importance  in  this  plant ; 
the  yield  is  from  J  to  1  per  cent. 


OLEUM    MENTHiE   VIRIDIS.   U.S.     Oil  of  Spearmint. 

A  volatile  oil  distilled  from  Spearmint. 

It  is  a  colorless  or  yellowish  liquid,  having  the  characteristic  strong 
odor  of  spearmint,  a  hot,  aromatic  taste,  and  a  neutral  reaction.  Sp.  gr. 
0.930  to  0.940.     It  is  soluble  in  an  equal  volume  of  alcohol. 

Oil  of  spearmint  contains  an  oxygenated  oil,  CioHj^O,  which  is  the 

odorous  portion,  and  a  terpene,  CioHig.     It  is  used  as  a  stimulant  and 

carminative. 

Official  Preparations. 


Aqua  Menthae  Viridis 
Spearmint  Water. 

Spiritus  Menthae  Viridis 

Spirit  of  Spearmint. 


Made  by  adding  2  C.c.  of  oil  of  spearmint  to  4  Gm.  of  precipi- 
tated calcium  phosphate,  and  filtering  with  distilled  water 
until  1000  C.c.  have  been  obtained  (see  page  292). 

Made  by  dissolving  100  C.c.  of  oil  of  spearmint  in  900  C.c.  of 
alcohol  in  which  10  Gm.  of  spearmint  have  been  macerated 
(see  page  332).     Dose,  twenty  minims  (1.2  C.c). 


OLEUM    LAVANDULA   FLORUM.   U.  S.     Oil  of  Lavender  Flowers. 

A  volatile  oil  distilled  from  the  fresh  flowers  of  Lavandula  officinalis  Chaix  (nat. 
ord.  Lahiota;). 

It  is  a  colorless  or  yellowish  liquid,  having  the  fragrant  odor  of  lav- 
ender flowers,  a  pungent  and  bitterish  taste,  and  a  neutral  reaction  while 
fresh.     Sp.  gr.  0.885  to  0.897.     It  is  readily  soluble  in  alcohol  and  in 
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acetic  acid  of  90  per  cent,  or  over.  "  It  is  soluble  in  three  times  its 
volume  of  a  mixture  of  three  volumes  of  alcohol  and  one  volume  of 
water  (distiiu^tion  from,  and  absence  of,  oil  of  turpentine)." 

When  heated  to  about  80°  C.  (176°  F.),  it  should  not  yield  a  color- 
less distillate  having  the  characteristics  of  alcohol. 

Oil  of  lavender  flowers  is  most  largely  used  in  perfumery.  The  best 
quality  is  distilled  at  Mitcham,  England.  It  has  the  same  composition 
and  properties  as  oil  of  lavender :  it  is  more  fragrant  and  more  expen- 
sive. 

Official  Preparations. 

Spiritus  Lavandulae Made  by  dissolving  50  C.c.  of  oil  of  lavender  flowers  in 

Spirit  of  Lavender.  950  C.c.  of  deodorized  alcohol  (see  page  332).     Dose, 

one  fluidrachm  (3.7  Co.). 

Tinotura  Lavandulae  Composita  .  .  Made  by  dissolving  8  C.c.  of  oil  of  lavender  flowers  and 
Compound  Tincture  of  Lavender.  2  C.c.  of  oil  of  rosemary  in  700  C.c,  of  alcohol  and  250 

C.c.  of  water,  percolating  5  Gm.  of  cloves,  20  Gm.  of 
cinnamon,  10  (Jm.  of  nutmeg,  and  10  Gm.  of  red 
Saunders  with  the  liquid,  and  adding  sufficient  diluted 
alcohol  to  obtain  1000  C.c.  (see  page  371).  Dose,  one 
to  two  fluidrachms  (3.7  to  7.4  C.c). 

OLEUM    ROSMARINI.    U.S.     Oil  of  Rosemary. 

A  volatile  oil  distilled  from  the  leaves  of  Rosmarinus  officinalis  Linne  (nat.  ord. 
Labiatce). 

It  is  a  colorless  or  yellowish  liquid,  having  the  characteristic  pungent 
odor  of  rosemary,  a  warm,  somewhat  camphoraceous  taste,  and  a  neutral 
or  faintly  acid  reaction.  Sp.  gr.  0.895  to  0.915.  It  is  soluble  in  alco- 
hol and  in  an  equal  volume  of  glacial  acetic  acid. 

This  oil  consists  of  a  terpene,  C\oHiq,  and  the  oxygenated  compounds 
CioHigO,  CjoHigO.  It  is  used  as  an  ingredient  in  soap  liniment  and 
compound  tincture  of  lavender. 

HEDEOMA.   U.S.     Hedeoma.     [Pennyroyal] 
The  leaves  and  tops  of  Hedeoma pulegioides  (Linne)  Persoon  (nat.  ord.  Labiatce). 

This  indigenous  plant  is  frequently  confounded  with  Mentha  pule- 
gium,  or  European  pennyroyal,  which  yields  an  oil  having  a  similar 
odor  and  properties.     It  is  stimulant  and  aromatic. 

OLEUM   HEDEOMiE.   U  S.     Oil  of  Hedeoma.     [Oil  of  Pennyroyal] 
A  volatile  oil  distilled  from  Hedeoma. 

It  is  a  colorless  or  yellowish  liquid,  of  a  pungent,  mint-like  odor  and 
taste  and  a  neutral  reaction.  Sp.  gr.  0.930  to  0.940.  It  is  readily 
soluble  in  glacial  acetic  acid.  It  should  form  a  perfectly  clear  solution 
with  twice  its  volume  of  a  mixture  of  three  volumes  of  alcohol  and 
one  volume  of  water. 

This  is  an  oxygenated  oil,  and  is  used  principally  to  protect  the  ex- 
posed parts  of  the  body  from  the  bites  of  flies,  mosquitoes,  fleas,  etc. 
It  is  emplovcd  sometimes  in  amenorrhoea,  in  doses  of  one  or  two  minims 
(0.06  or  0.i2  C.c). 
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MARRUBIUM.   U.  S.     Marrubium.     [Horehound.] 
The  leaves  and  tops  of  Marrubium,  vulgare  Linne  (nat.  ord.  Labiatce). 

This  plant  contains  a  volatile  oil  associated  with  resin  and  a  bitter 
principle,  marrubiin.     It  is  stimulant,  tonic,  and  expectorant. 

MELISSA.   U.  S.     Melissa.     [Balm.] 
The  leaves  and  tops  of  Melissa  officinalis  Linne  (nat.  ord.  Labiatce). 

This  plant  owes  its  properties  of  a  stimulant  and  carminative  to  an 
oxygenated  volatile  oil. 

OLEUM    THYML   U.  S.     Oil  of  Thyme. 

A  volatile  oil  distilled  from  the  leaves  and  flowering  tops  of  Thymus  vulgaris  Linne 
(nat.  ord.  Labiatce). 

It  is  a  colorless  or  pale  yellow,  thin  liquid,  having  a  strong  odor  of 
thyme,  a  warm,  pungent,  and  afterwards  cooling  taste,  and  a  neutral 
reaction.  Sp.  gr.  0.900  to  0.930.  It  is  soluble  in  half  its  volume  of 
alcohol. 

The  oil,  as  prepared  in  the  south  of  France,  is  known  commercially 
as  oil  of  onganum.  It  is,  after  one  distillation,  of  a  reddish-brown 
color,  and  is  called  the  red  oz7,  but  when  again  distilled  is  colorless,  and 
in  this  condition  is  distinguished  as  the  white  oil.  The  sp.  gr.  of  the 
red  or  common  oil  is  stated  at  0.905,  but  probably  varies,  as  the  oil  is 
a  complex  body.  The  more  volatile  portion,  that  coming  over  below 
180°  C.  (356°  F.)  in  distillation,  is  a  mixture  oi'  cymene,  CmH,^,  boiling 
at  175°  C.  (347°  F.),  and  thymene,  C,^^^^,  boiling  at  165°  C.  (329° 
F.).  The  less  volatile  portion  is  chiefly  thymol,  CiqHi^O,  a  white,  crys- 
talline solid,  melting  at  44°  C.  (111.2°  F.),  and  possessing  a  pungent 
taste.  This  substance  is  also  found  in  oil  of  monarda  (horsemint). 
(See  Thymol.) 

Uses. — Oil  of  origanum,  as  it  is  usually  called,  is  largely  used  in 
liniments  as  a  stimulant. 

THYMOL.   U.S.     Thymol. 

CjoHj^O  =  149.66. 

A  phenol  occurring  in  the  volatile  f)ils  of  Thymus  vulgar-is  Linne,  Monarda  punc- 
taia  Linne  (nat.  ord.  Labiates).,  and  Carmn  Ajowaii  (Koxburgh)  Bentham  et  Hooker 
(nat.  ord.  Umbelliferce). 

Preparation. — Thymol  is  obtained  from  the  volatile  oils  of  several 
plants  by  fractional  distillation,  by  which  terpenes  are  separated.  The 
portion  distilling  above  190°  C.'(374°  F.)  is  collected,  agitated  with 
solution  of  soda  to  separate  more  of  the  terpenes,  and  cooled  ;  the  com- 
pound of  thymol  with  soda  is  then  decomposed  by  hydrochloric  aeid. 
Thymol  is  recrystallized  from  an  alcoholic  solution.  It  has  been  ob- 
tained from  Monarda  didyma  Linn.,  M.  punctata,  Ammi  copticum,  and 
Pfychotis  ajovan.  The  phenol  of  the  oil  of  Thymus  serpyllum  Linn, 
closely  resembles  thymol,  but  differs  from  it  in  not  congealing  at  10°  C. 
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(50°  F.),  in  its  solution  in  diluted  alcoiiol  turning  green  with  ferric  chlo- 
ride, and  in  the  potassium  salt  with  its  sulpho-acid  being  amorphous. 


Thymol.   U.S. 


Large,  colorless,  translucent 
crystals  of  the  hexagonal  sys- 
tem. Its  sp.  gr.  as  a  solid  is 
1.0G9  at  15°  C.  (59°  F.); 
after  fusion  it  is  lighter  than 
water.  It  melts  at  50°  to  51° 
('.  (122°  to  123.8°  F.),  re- 
maining liquid  at  lower  tem- 
peratures. When  triturated 
with  about  equal  quantities 
of  camphor,  menthol,  or  chlo- 
ral, it  liquefies. 


ODOit,  Taste,  and 
Keaction. 


Aromatic,  thyme- 
like odor;  pun- 
gent, aromatic 
taste,  with  a 
very  slight 
caustic  efl'ect 
upon  the  lips ; 
neutral  reac- 
tion. 


Solubility. 


Water. 


At    15°    C. 

(59°  F.), 
1200  parts. 


At  15°  C. 

(59°  F.), 
Less  than 
its    own 
weight. 


Other  Solvents. 


Soluble  in  less 
than  its  own 
weight  of  ether 
or  chloroform  ; 
also  readily 
soluble  in  car- 
b  o  n  d  i  s  u  1- 
phide,  glacial 
acetic  acid, 
and  fixed  or 
volatile  oils. 


Tests  Foa  Identity. 


Tests  for  Impueitiks. 


Its  alcoholic  solution  is 
optically  inactive. 

If  a  very  small  crystal  of 
Thymol  be  dissolved  in 
1  C.c.  of  glacial  acetic 
acid,  and  then  6  drops 
of  sulphuric  acid  and  1 
drop  of  nitric  acid  be 
added,  the  liquid  will 
assume  a  deep  bluish- 
green  color. 


Thymenor  Lae- 
vogyrate  Pi- 
nene  (CioHie). 


Paraffin,    Sper- 
maceti, etc. 


If  1  Gm.  of  Thymol  be  heated  in  a  test-tube,  in 
a  water-bath,  with  5  C.c.  of  a  10-per-cent.  so- 
lution of  sodium  hydrate,  a  clear,  colorless,  or 
very  slightly  reddish  solution  should  be  formed, 
which  becomes  darker  on  standing,  but  with- 
out the  separation  of  oily  drops.  If  to  this 
solution  a  few  drops  of  chloroform  be  added, 
and  the  mixture  agitated,  a  violet  color  will 
be  produced. 

When  a  crystal  of  Thymol  is  heated  in  an  open 
capsule,  or  in  a  watch-glass,  on  a  water-bath,  it 
should  gradually  volatilize,  leaving  no  residue. 


Uses. — Thymol  is  a  valuable  antiseptic,  and  may  be  used  for  the 
same  purposes  as  carbolic  acid. 

SALVIA.   U.S.     Salvia.     [Sage] 
The  leaves  of  Salvia  officinalis  Linne  (nat.  ord.  Lablatce). 

This  useful  plant  contains  a  volatile  oil,  which  consists  of  a  terpene, 
CigHjg,  and  an  oxygenated  portion,  salviol,  CioHjgO.  It  also  contains 
tannin  and  extractive.  It  is  used  largely  as  a  condiment.  Infusion 
of  sage  is  a  popular  remedy  in  sore  throat. 

SCUTELLARIA.   U.  S.     Scutellaria. 

[SCULLCAP.] 

The  herb  of  Scutellaria  laterijlora  Liiine  (nat.  ord.  Labiatce), 

This  plant  contains  volatile  oil,  tannin,  and  a  bitter  principle.  It  is 
used  as  a  tonic  and  antispasmodic. 


Official  Preparation. 

Extraotum  Scutellariae  Fluidum  .  Made  with  a  menstruum  of  diluted  alcohol  by  percola- 
Fluid  Extract  of  Scutellaria.  tion  (see  page  423).     Dose,  one-half  to  one  fluidrachm 

(1.9  to  3.7  C.c). 
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Unofficial  Plants  of,  and  Substances  from,  the  Labiatse. 
Aristol,  1  C3II7  ]  „  ,T  ,^j.     Anaesthetic,  antiseptic, 

Dithymoldiiodide,  J  CH3  j  ^6"a01) 

C20H24O2I2,  or  CH3    1   p  rr  fCiT\ 

C3H7  i  CfiHaCOI). 

Brunella.  The  herb  of  B.  {Prunella)  vulgaris.     Found  in  North 

America,  Asia,  and  Europe. 

Calamintha.  The  herb  of  C.  clinopodium. 

Wild  Basil. 

Cataria,  Antispasmodic  and  emmenagogue.    Dose,  two  drachms 

Catnep.  (7.77  Gm.)  in  infusion. 

CoUinsonia,  The  herb  of  Collinaonia  canadensis,  grown  in  North 

Horsebalm.  America. 

Glechoma,  From  G.  hederacea  and  others,  grown  in  Europe.    It 

Ground-Ivy,  contains  volatile  oil,  resin,  etc. 

Hyssopus,  From  H.  officinalis,  indigenous  to  Southern  Europe. 

Hyssop.  It  contains  about  i  per  cent,  of  volatile  oil,  etc. 

Lavender.  The  flowers  of   Lavandula    vera.     It  was   formerly 

official,  and  contains  a  volatile  oil. 

Leonurus,  The  herb  of  L.  cardiaca,  grown  in  Europe.     It  con- 

Motherwort.  tains  volatile  oil  and  a  bitter  principle. 

Lycopus,  The  herb  of  Z.  virginicus,  found  in  the  United  States. 

Bugleweed.  It  contains  a  volatile  oil,  resin,  etc. 

Monarda.  The  leaves  and  tops  of  M.  punctata,  indigenous  to  the 

Horsemint.  United  States.     It  contains  a  volatile  oil,  etc. 

Rosemary.  The    leaves  of  Rosmarinus  officinalis.     It  was   for- 
merly ofiicial,  and  contains  a  volatile  oil. 

OflScial  Products  of  the  Aromatic  Umbelliferse. 

The  aromatic  plants  belongiog  to  the  natural  order  Umbelliferse  are 
all  characterized  by  the  very  distinctive  properties  of  the  volatile  oils 
obtained  by  distilling  their  fruits  (sometimes  called  seeds)  with  water. 
These  oils  are  oxygenated,  and  are  soluble  in  alcohol.  Cumin  and  dill 
belong  to  this  class :  they  are  not  official. 

CARUM.   U.  S.     Caraway. 

The  fruit  of  Carum  Carvi  Linne  (nat.  ord.  Umbelliferce) . 

This  fruit,  commonly  called  caraway  seed,  contains  about  5  per  cent, 
of  volatile  oil,  w^ith  a  little  fixed  oil  and  other  constituents.  It  is  car- 
minative and  stimulant. 

OLEUM    CARL   U.  S.     Oil  of  Caraway. 
A  volatile  oil  distilled  from  Caraway. 

It  is  a  pale  yellow  liquid,  having  the  odor  of  caraway,  and  a  sp.  gr. 
of  0.910  to  0.920.  It  is  soluble  in  an  equal  weight  of  alcohol.  It 
consists  of  a  terpene,  carvene,  CjoHig,  and  carvol,  CioHj^.  It  is  a  useful 
aromatic  oil. 

FCENICULUM.   U.  S.     Fennel. 

The  fruit  of  Fceiiiculum  eapillaceum  Gilibert  (nat.  ord.  Umbelliferce). 

This  fruit  contains  about  5  per  cent,  of  an  oxygenated  volatile  oil, 
with  10  per  cent,  of  fixed  oil.    It  is  used  in  compound  infusion  of  senna. 

OLEUM  FCENICULL   U.  S.     Oil  of  Fennel. 

A  volatile  oil  distilled  from  Fennel.  It  should  be  kept  in  well-stoppered  bottles,  in 
a  cool  place,  and,  if  it  has  partly  or  wholly  solidified,  it  should  be  completelj'  lique- 
fied by  warming  before  being  dispensed. 

This  is  a  pale  yellow  liquid,  having  the  odor  of  fennel,  and  a  sp.  gr. 
of  not  less  than  0.960.     It  sometimes  congeals  when  cooled  to  5°  C. 
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(41°  F.).     It  consists  of  a  terpene,  CioH,g,  and  anethol,  C10H12O,     It  is 
used  in  compound  powder  of  glycyrriiizu. 

Official  Preparation. 

Aqua  Foeniouli  .  Made  by  adding  2  C.e.  of  oil  of  fonncl  to   t  Gm.  of  precipitated  calcium 
Fennel  Water.        phosphate,  and  filtering  it  with  1000  C.c.  01  distilled  water  (see  page  290). 

CORIANDRUM.   U.S.     Coriander. 
The  fruit  of  Coriandrum  sativum  Liiiiie  (iiat.  ord.  Umbelliferce). 

This  fruit  furnishes  an  agreeable  aromatic  oil.  The  yield  is  about 
1  per  cent.     It  also  contains  about  10  per  cent,  of  fixed  oil. 

OLEUM  CORIANDRI.   U.  S.     Oil  of  Coriander. 
A  volatile  oil  distilled  from  Coriander. 

It  is  a  colorless  or  yellowish  liquid,  having  the  characteristic  aromatic 
odor  of  coriander,  a  warm,  spicy  taste,  and  a  neutral  reaction.  Sp.  gr. 
0.870  to  0.885.  It  is  readily' soluble  in  alcohol.  1  C.c.  of  the  oil 
forms  a  perfectly  clear  solution  with  3  C.c.  of  a  mixture  of  three  vol- 
umes of  alcohol  and  one  volume  of  water. 

This  oil  is  composed  principally  of  CiQHjgO.  It  is  officially  used  in 
confection  of  senna  and  syrup  of  senna. 

SUMBUL.   U.S.     Sunibul. 
The  root  of  Ferula  Sumbid  (Kauffmanu)  Hooker  Alius  (nat.  ord.  Umbelliferce). 

This  Asiatic  root  contains  about  |  percent,  of  volatile  oil  and  about 
10  per  cent,  of  a  resinous  compound  having  a  musky  odor.  It  is  used 
as  a  stimulant  and  nervine. 

Official  Preparation. 

Tinotura  Sumbul  .    .    .  Made  by  percolating  100  Gm.  of  sunibul  witn  a  menstruum  composed 
Tincture  of  Sumbul.         of  600  C.c.  of  alcohol    to   .350   C.c.  of   water  until    1000  C.c.   are 
obtained  (see  page  379).     Dose,  one-half  to  one  fluidrachm  (1.9  to 
3.7  C.c.). 

ANISUM.   U.S.     Anise. 
The  fruit  of  Pimpinella  Anisum.  Linne  (nat.  ord.  Umbelliferce). 

This  fruit  contains  about  2  per  cent,  of  volatile  oil  and  3  per  cent, 
of  fixed  oil.     It  is  a  useful  carminative  and  stimulaut. 

OLEUM  ANISI.   U.  S.     Oil  of  Anise. 

A  volatile  oil  distilled  from  Anise.  It  should  be  kept  in  well-stoppered  bottles 
protected  from  light,  and,  if  it  has  separated  into  a  liquid  and  a  solid  portion,  it  should 
oe  completely  liquefied  by  warming  before  being  dispensed. 

This  oil  is  colorless  or  yellowish,  with  the  peculiar  odor  aud  taste  of 
the  fruit.  Its  sp.  gr.  is  about  0.980  to  0.990,  increasing  witli  age.  At 
10°  to  15°  C.  (50°  to  59°  F.)  it  solidifies  to  a  crystiilline  mass,  whicli 
does  not  resume  its  fluidity  until  the  temperature  rises  to  about  17°  C. 
(62.6°  F.).  The  oil  is  soluble  in  nearly  an  equal  weiglit  of  alcoliol. 
Oil  of  Illicium  {Star  Anise)  lias  the  same  ])ropcrties,  except  that  it  con- 
geals at  about  2°  C.  (35.6°  F.).     It  consists  of  a  small  quantity  of  a 
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hydrocarbon,  CjoHig,  but  mainly  of  anethol,  CjoHijO,  which  is  present 
in  two  modifications,  one  solid  at  ordinary  temperatures  and  heavier 
than  water  (anise  camphor,  solid  anethol),  the  other  liquid  and  more 
volatile  (liquid  anethol).  Anethol,  both  in  the  liquid  and  in  the  solid 
form,  is  present,  and  is  the  chief  constituent  of  tlie  oils  of  anise,  star- 
aniseed,  and  fennel. 

Official  Preparations. 

.  Made  by  adding  2  C.c.  of  oil  of  anise  to  4  Gm.  of  precipitated  cal- 
cium phosphate  and  filtering  with  distilled  water  until  ]  000  C.c.  are 
obtained  (see  page  287). 

.  Made  by  mixing  100  C.c.  of  oil  of  anise  with  900  C.c.  of  deodorized 
alcohol  (see  page  329).  Dose,  thirty  minims  to  one  iJuidrachm 
(1.9  to  3.7  C.c). 


Aqua  Asisi  .   .   . 

Anise  Water. 

Splritns  Anisi 

Spirit  of  Anise. 


ILLICIUM.   U.S.     Illicium.     [Star-Anise.] 
The  fruit  of  Illicium  verum  Hooker  filius  (nat.  ord.  Magnoliacece). 

This  fruit  does  not  belong  to  the  Umbelliferse,  but,  as  it  is  the  source 
of  nearly  all  the  commercial  oil  of  ani^e,  it  must  be  considered  here. 
Star-anise  contains  about  5  per  cent,  of  volatile  oil,  nearly  identical 
with  the  oil  from  Pimpinella  Anisum  (see  Oleum  Anisi)  :  it  also  contains 
resin  and  fixed  oil. 

Unofficial  Volatile  Oils  and  Plants  of  the  Umbelliferse. 

An  umbelliferous  fruit,  indigenous  to  Southern  Europe. 

An  oxygenated  oil :  the  yield  is  about  4  per  cent. 

The  root  of  several  species  of  Angelica,  grown  in  Europe  and 

America. 
A  yellowish,  volatile  oil :  the  yield  is  about  i  per  cent. 

The  fruit  of  Daiicus  Carota,  indigenous  to  Northern  Asia. 

An  oxygenated  oil. 

The  herb  of  Cicula  virosn,  found  in  Northern  Canada. 

The  fruit  of  Cuminum  Ci/minum,  indigenous  to  Egypt. 

Consists  of  several  hydrocarbons  :  the  yield  is  about  J  per  cent. 
From  Heracleum  Innalnin,  grown  in  the   United   States.     It 

contains  a  volatile  oil,  resin,  etc. 
The   root  of   Lcvlsticum  ojficiiiale,  indigenous  to  Southern 

Europe.     It  contains  soft  and  pungent  resins. 
The  root  of  P.  sativum,  indigenous  to  Europe.     It  contains  a 

volatile  oil  and  apiin,  C24H28O13. 
A  colorless  or  yellowish,  volatile  oil,  sp.  gr.  1.01-1.14:  the 

yield  is  about  H  per  cent. 
The  fruit  of  CEnanthe  Phellandritim,  grown  in  Europe.     It 

contains  about  IJ  per  cent,  of  volatile  oil  and  resins. 


Anethum  Graveolens. 

Dill. 
Oleum  Anethi. 

Oil  of  Dill. 
Angelica. 

Angelica-root. 
Oleum  Angelieaj. 

Oil  of  Angelica. 
Carota. 

Carrot  Fruit. 
Oil  of  Carrot. 
Cicuta. 

Water- Hemlock. 
Cuminum. 

Cumin. 
Oil  of  Cumin. 
Heracleum. 

Cow- Parsnip  (Masterwort). 
Levisticum. 

Lovage. 
Petroselinum. 

Parsley. 
Oil  of  Parsley. 

Phellandrium. 
Water-Fennel. 


OflBcial  Aromatic  Products,  with  their  Volatile  Oils. 

CINNAMOMUM  CASSIA.   U.  S.     Cassia  Cinnamon. 

[CiNNAMOMUM,  Pharm.  1880.     Cassia  Barjk  ] 

The  bark  of  the  shoots  of  one  or  more  undetermined  species  of  Clnnamomum 
grown  in  China  (Chinese  Cinnamon)  (nat   ord.  Laurineoe). 


CINNAMOMUM  SAIGONICUM.   U.  S.     Saigon  Cinnamon. 
The  bark  of  an  undetermined  species  of  Cinnamominn  (nat.  ord.  Laurinece). 
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CINNAMOMUM   ZEYLANICUM.    U.S.     Ceylon  Cinnamon. 

[CiNNAMOMUM,   PlIARM.    1880.] 

The  inner  bark  of  the  shoots  of  Clniuunomum  zcylaiilcum  Breyne  (nat.  ord.  Lau- 
rinece). 

Ceylon,  Saigon,  and  Chinese  cinnamon,  or  cassia,  all  owe  their  virtues 
to  a  volatile  oil  :  there  are  also  present  tannin,  matniite,  mucilage, 
sugar,  etc.  The  tannin  present  often  causes  fluid  extract  of  cinnamon 
to  gelatinize  through  its  alteration.  Nine  official  preparations  contain 
cinnamon  ;  in  one  it  is  the  sole  active  ingredient. 


Tinctnra  Cinnamomi    . 

Tincture  of  Ciiinainon. 


Official  Preparation. 

Made  by  percolating  100  Gni.  of  powdered  Ceylon  cinnamon  with 
sufficient  menstruum,  composed  of  750  C.c.  of  alcohol,  200  C.e.  of 
water,  and  50  C.c.  of  glycerin,  to  obtain  1000  C.c.  (see  page  365). 
Dose,  one  to  two  fluidrachms  (1.9  to  3.7  C.c). 


OLEUM    CINNAMOMI.    U.S.     Oil  of  Cinnamon. 
[Oil  of  Cassia.] 
A  volatile  oil  distilled  from  Cassia  Cinnamon. 

There  are  two  oils  of  cinnamon  in  commerce  :  one  procured  from  the 
Ceylon  cinnamon,  tiic  other  from  the  Chinese  cinnamon  :  the  latter  (oil 
of  cassia)  is  now  the  only  official  one.  There  is  no  essential  difference 
in  the  two  oils  ;  and  that  of  the  Chinese  cinnamon,  as  much  the  cheaper 
and  more  abundant  of  the  two,  will  probably  continue  to  be  generally 
employed,  notwithstanding  that  the  Ceylon  product  has  the  finer  flavor. 
The  quality  of  oil  of  cinnamon  has  been  greatly  improved  through  the 
publication  by  Schinmiel  &  Co.  of  good  tests  for  detecting  adulterations. 


Oleum  Cinnamomi.  U.  S. 

OUOR   AND   TA.STF,. 

SOLUBII-ITY. 

Alcohol. 

Other  Solvent. 

A   yellowish   or   brownish    liquid,   be- 
coming darker  and  thicker  by  ago 
and    exposure  to  the  air.      Specific 
gnivitv,    1.055    to    1.005   at    15°    C. 
(59°  F.). 

Characteristic  odor  of 
cinnamon  ;    sweet- 
ish,     spicy,      and 
burning  taste. 

In    an   equal 
volume. 

In    an    equal 
volume     of 
glacial  acet- 
ic acid. 

Tests  foe  Identity. 


Tests  for  Impurities. 


When  shaken  with  a  sat- 
urated solution  of  so- 
dium bisulphite,  it 
solidifies  to  a  crystal- 
line mass.  If  4  drops 
of  the  Oil,  contained  in 
a  test-tube,  be  cooled 
to  0°  C.  (;!2°  F.),  and 
then  shaken  with  4 
drops  of  fuming  nitric 
acid,  crystalline  needles 
or  plates  will  be  formed. 


Oil  of  Cloves 


Oii  of  Cloves 
or  of  Carbolic 
Acid. 


Petroleum      > 
Colophony. 


If  a  portion  of  the  Oil  be  shaken  with  water,  and 
the  liquid  passed  through  a  wet  filter,  the  clear 
iiltrate  should  give,  with  a  few  drops  of  basic 
lead  acetate  T.S.,  a  white  turbidity,  without  a 
yellow  color. 

If  4  drops  of  the  Oil  be  dissolved  in  10  C.c.  of  al- 
cohol, the  subsequent  addition  of  a  drop  of 
ferric  chloride  T.S.  should  ])roduce  a  brown, 
but  not  a  green  or  blue,  color. 

If  1  C.e.  of  the  Oil  be  mi.ved  with  ."?  C.c.  of  a  mix- 
ture of  3  volumes  of  alcohol  and  1  volume  of 
water,  a  clear  solution  should  result ;  and  if 
to  this  solution  there  be  gradually  added  2  C.c. 
of  a  saturated  solution  of  lead  acetate  in  a  mix- 
ture of  3  volumes  of  alcohol  and  1  volume  of 
water,  no  precipitate  should  be  produced. 


868 


VOLATILE   OILS. 


Oil  of  Ceylon  Cinnamon  has  a  slightly  acid  reaction.  Sp.  gr.  about 
1.04.0.  It  is  readily  soluble  in  alcohol.  When  cooled  to  — 10°  C. 
(14°  F.)  it  remains  clear,  but  at  a  lower  temperature  a  solid  portion 
separates  from  it.  Oil  of  Chinese  Cinnamon  (Oil  of  Cassia)  has  the 
same  properties,  except  that  its  sp.  gr.  is  about  1.060  and  its  odor  and 
taste  are  not  quite  so  agreeable. 

With  the  exception  of  quite  small  quantities  of  hydrocarbons,  oil  of 
cinnamon  consists  of  cinnamic  aldehyde,  CgHgO,  which  by  moderate 
oxidation  yields  the  corresponding  cinnamic  acid,  CgHgOg,  but  by 
more  energetic  oxidation  yields  benzoic  acid,  C^HgOg. 

Oil  of  Ceylon  cinnamon  when  not  very  fresh  contains  cinnamic  acid 
in  sufficient  quantity  to  give  a  permanent  cloudiness  to  cinnamon  water 
made  from  it. 

Official  Preparations. 

Aqua  Cinnamomi  .  .  Made  by  adding  2  C.c.  of  oil  of  cinnamon  to  4  Gm.  of  precipitated 
Cinnamon  Water.  calcium  phosphate,  and  filtering  with  distilled  water  until  1000  C.c. 

are  obtained  (see  page  289). 

Spiritus  Cinnamomi  .  Made  by  mixing  10  parts  of  oil  of  cinnamon  with  90  parts  of  alcohol 
Spirit  of  Cinnamon.  (see  page  330).     Dose,  ten  to  twenty  minims  (0.6  to  1.2  C.c). 


CARYOPHYLLUS.   U.S.     Cloves. 


The  unexpanded  flowers  of  Eugenia   aromatica  (Linne)   O.  Kuntze  (nat.  ord. 

Myrtacece). 

Cloves  contain  about  16  per  cent,  of  volatile  oil,  10  per  cent,  of  tan- 
nin, caryophyllin,  Cn^jgO,  a  crystalline  principle,  and  eugenin,  CioH^jOj, 
also  crystalline.     It  is  used  as  an  aromatic  in  three  official  preparations. 


OLEUM    CARYOPHYLLI.   U.  S.     Oil  of  Cloves. 
A  volatile  oil  distilled  from  Cloves. 

Oil  of  cloves,  when  recently  distilled,  is  very  fluid,  clear,  and  color- 
less, but  becomes  yellowish  by  exposure,  and  ultimately  reddish- 
brown.  The  oil  of  cloves  consists  of  two  distinct  oils,  one  lighter 
(a  terpene)  and  the  other  heavier  than  water.  They  may  be  separated 
by  distilling  the  oil  from  a  solution  of  potassa.  The  lighter  comes 
over,  the  heavier  remains  combined  with  the  potassa,  from  which  it 
may  be  separated  by  adding  sulphuric  acid  and  again  distilling.  Light 
oil  of  cloves  is  colorless,  is  of  the  sp.  gr.  0.91 8,  and  has  the  formula 
C,oHi6.  It  is  said  not  to  possess  active  properties.  Heavy  oil  of  cloves 
is  colorless  at  first,  but  darkens  with  age,  has  the  odor  and  taste  of 
cloves,  is  of  the  sp.  gr.  1.079,  boils  at  243.3°  C.  (470°  F.),  and  forms 
soluble  and  crystal lizable  salts  M'ith  the  alkalies.  It  consists  of  a 
phenol-like  compound,  cugenol  (eugenic  acid),  C10II12O2,  which  has  been 
found  capable  of  conversion  into  vanillin. 


Oleum  Caryophylli.   V.  S. 

Odor,  Tastt, 
AND  Keaction. 

Solubility. 

Alcohol. 

Other  Solvent. 

A    pale    yellow,    thin   liquid,   becoming 
darker  and  thicker  by  age  and  expo- 
sure to  the  air.     Specific  gravity  1.060 
to  1.067  at  15°  C.  (59°  F.). 

Strongly    aromatic 
odor    of     cloves ; 
pungent  and  spicy 
taste ;  s  1  i  g  h  1 1  j' 
acid  reaction. 

Soluble     in 
an     equal 
volume. 

Soluble    in     an 
equal    volume 
of     glacial 
acetic  acid. 
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Tests  for  Identity. 


Impurities. 


Tests  for  Impurities. 


When  shaken  with  an  equal  volume  of  a 
concentrated  solution  of  potassium  hy- 
drate, or  of  stron^^or  ammonia  water,  it 
forms  a  semi-solid,  yellowish  mass. 

If  2  drops  of  the  Oil  be  dissolved  in  4  C.c. 
of  alcohol,  and  a  drop  of  ferric  chloride 
T.S.  added,  a  bright  green  color  will 
be  produced;  and  if  the  same  test  be 
made  with  a  drop  of  dilute  ferric  chlo- 
ride T.S.,  prepared  by  diluting  the  test- 
solution  with  four  times  its  volume  of 
water,  a  blue  color  will  be  produced, 
which  soon  changes  to  yellow. 


Petroleum,  most 
Fatty  Oils,  Oil 
of  Turpentine, 
and  Similar 
Oils. 


Phenol    or    Car- 
bolic Acid. 


If  1  Co.  of  the  Oil  be  mixed 

with  2  C.c.  of  a  mixture  of  2 
volumes  of  alcohol  and  1  vol- 
ume of  water,  it  should  form 
a  clear  and  perfect  solution. 
If,  after  cooling,  the  aqueous 
layer  be  passed  through  a  wet 
filter,  the  clear  filtrate  should 
yield,  with  a  drop  of  ferric 
chloride  T.S.,  only  a  tran- 
sient grayish-green,  but  not 
a  violet  or  blue  color. 


Oil  of  cloves  is  largely  used  as  a  remedy  for  toothache.  It  pro- 
duces relief  if  the  paiu  is  caused  by  an  exposed  nerve,  and  may  be 
used  by  applying  a  little  upon  cotton  to  the  affected  nerve. 

PIMENTA.   U.  S.     Pimenta.    [Allspice.] 
The  nearly  ripe  fruit  of  Pimenta  officinalis  Lindley  (nat.  ord.  Myrtacecc). 

This  aromatic  fruit  contains  about  3  per  cent,  of  volatile  oil,  with 
tannin,  fat,  resin,  gum,  sugar,  etc. 

OLEUM   PIMENT.ffii.  U.  S.     Oil  of  Pimenta.       [Oil  of  Allspice.] 
A  volatile  oil  distilled  from  Pimenta. 

It  is  a  colorless  or  pale  yellow  liquid,  becoming  darker  and  thicker 
by  age  and  exposure  to  air,  having  a  strong,  aromatic,  clove-like  odor, 
a  pungent,  spicy  taste,  and  a  slightly  acid  reaction.  Sp.  gr.  1.045  to 
1.055.  It  is  readily  soluble  in  alcohol.  With  an  equal  volume  of  a 
concentrated  solution  of  sodium  iiydrate  it  forms  a  semi-solid  mass. 

It  contains  a  terpene,  CioHjg,  and  eugenol,  CioHijOj.  It  is  used  as 
aM  ingredient  in  spirit  of  myrcia. 

OLEUM    MYRCI.flE.   U.  S.     Oil  of  Myrcia.     [Oil  of  Bay.] 

A  volatile  oil  distilled  from  the  leaves  of  Myrcia  acrls  De  Candolle  (nat.  ord. 
MyTtacece). 

This  oil  is  used  almost  ex'-lusively  in  making  artificial  bay  rum  :  it 
is  very  apt  to  be  adulterated.     Sp.  gr.  0.975  to  0.990. 


Oleum  Myrciae.   U.  S. 

Odou,  Taste,  and 
Keaction. 

Solubility. 

Alcohol. 

Other  Solvents. 

A  yellow  or  brownish-yellow  liquid. 
When    mixed   with    an   equal  vol- 
ume of  a  concentrated  solution  of 
sodium  hydrate,  it  forms  a  semi- 
solid mass. 

Aromatic,     some- 
what     clove-like 
odor ;  pungent 
spicy     taste; 
scarcely     percep- 
tible acid  reaction. 

With  an  equal 
volume     it 
yields  slightly 
turbid      solu- 
tions. 

With  equal  vol- 
umes of  glacial 
acetic  acid   or 
carbon     disul- 
phide  it  yields 
slightly  turbid 
solutions. 
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Impurity. 


Tests  foe  Impubity. 


If  2  drops  of  the  Oil  be  dissolved  in  4  C.c. 
of  alcohol  and  a  drop  of  ferric  chloride 
T.S.  be  added,  a  light  green  color  will 
be  produced ;  and  if  the  same  test  be 
made  with  a  drop  of  diluted  ferric 
chloride  T.S.,  prejjared  by  diluting  the 
test-solution  with  four  times  its  volume 
of  water,  a  light  bluish  coloration  will 
be  produced,  which  soon  disappears. 


If  1  C.c.  be  shaken  with  20  C.c.  of  hot 
water,  the  water  should  not  give  more 
than  a  scarcely  perceptible  acid  reac- 
tion. If,  after  cooling,  the  liquid  be 
passed  through  a  wet  filter,  the  clear 
filtrate  should  produce,  with  a  drop 
of  ferric  chloride  T.S.,  only  a  tran- 
sient grayish-green,  but  not  a  blue 
or  violet  color. 


If  to  3  drops  of  the  Oil,  contained  in  a  small  test-tube,  3  drops  of  concentrated  sulphuric 
acid  be  added,  and,  after  the  tube  has  been  corked,  the  mixture  be  allowed  to  stand  for  half 
an  hour,  a  resinous  mass  will  be  obtained.  On  adding  to  this  mass  4  C.c.  of  diluted  alcohol, 
vigorously  shaking  the  mixture,  and  gradually  heating  to  the  boiling  point,  the  liquid  should 
remain  nearly  colorless,  and  should  not  acquire  a  red  or  purplish-red  color  (distinction  from 
oil  of  piinenta  and  oil  of  cloves). 


This  oil,  like  the  oil  of  cloves  and  the  oil  of  pimenta,  consists  of 
two  portions,  a  terpene,  CjoHig,  and  eugenol,  CioHijOg. 

Official  Preparation. 

Spiritus  Myrcise Made  by  mixing  16  C.c.  of  oil  of  myrcia,  1  C.c.  of  oil  of 

Spirit  of  Myrcia  (Bay  Rum).  pimenta,  and  1  C.c.  of  oil  of  orange  peel,  with  alcohol 

and  water  to  make  2000  C.c.  (see  page  333).     Used  exter- 
nally. 

VANILLA.   U.S.     Vanilla. 
The  fruit  of  Vanilla  planifolia  Andrews  (nat.  ord.  Orchidece). 

This  valuable  drug  contains  a  trace  of  a  volatile  oil,  10  per  cent, 
of  fixed  oil,  resin,  sugar,  etc.,  and  vaniUin,  CgHgOg.  This  is  the  alde- 
hyde of  methyl-protocatechuic  acid,  and  is  now  largely  prepared  from 
eugenol,  coniferin,  phenol,  and  benzoin. 

Artificial  vanillin  has  been  used  as  a  substitute  for  vanilla  in  flavor- 
ing ;  but,  owing  to  the  presence  of  the  odorous  oil  in  "  vanilla  bean/' 

it  is  not  identical. 

Official  Preparation. 


Tinctura  Vanillae  .   . 
Tincture  of  Vanilla. 


Made  by  macerating  100  Gm.  of  vanilla  with  500  C.c.  of  a  mixture 
of  65  parts  of  alcohol  and  36  parts  of  water,  draining  and  re- 
serving the  macerate,  beating  the  residue  with  200  Gm.  of  sugar, 
and  percolating  with  the  reserved  liquid  and  sufficient  rjQenstruum 
to  make  1000  C.c.  (see  page  380). 

OLEUM    CAJUPUTI.   U.  S.     Oil  of  Cajuput. 

A  volatile  oil  distilled  from  the  leaves  of  Melaleuca  Leucadendron  Linne  (nat.  ord. 
Myrtaceoe). 

This  aromatic  oil  is  very  fluid,  transparent,  of  a  green  color,  a  pene- 
trating odor,  analogous  to  that  of  cardamom,  and  a  warm,  pungent  taste. 
Its  composition  is  CioHigHjO.  It  is  termed  chemically  cajuputene 
hydrate,  or  mjuputol.  It  boils  at  175°  C.  (347°  F.),  and  is  freely 
soluble  in  alcohol.  Sp.  gr.  0.922  to  0.929.  On  sliaking  5  C.c.  of  the 
Oil  with  5  C.c.  of  water  containing  a  drop  of  diluted  hydrochloric 
acid,  the  Oil  loses  its  green  tint  and  becomes  nearly  colorless.  If  to 
this  acid  liquid,  separated  from  the  Oil,  a  drop  of  potassium  ferro- 
cyanide  T.S.  be  added,  a  reddish-brown  color  will  usually  be  produced 
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(presence  of  traces  of  copper).  If  5  parts  of  the  Oil  be  heated  to  50° 
C.  (122°  F.),  and  1  })art  of  powdered  iodhie  gradually  added,  with 
avoidance  of  any  further  rise  of  temperature,  the  mixture,  on  cooling, 
will  deposit  a  mass  of  crystals.  When  it  is  distilled,  a  light,  colorless 
liquid  first  comes  over,  and  afterwards  a  green  and  denser  one.  The 
green  color  has  been  ascribed  to  a  salt  of  copper  derived  from  the 
vessels  in  which  the  distillation  is  performed;  and  various  investigators 
have  found  traces  of  copper  present  in  it.  Others,  again,  have  care- 
fully tested  the  green  oil  and  proved  its  absence.  A  fair  inference  is 
that  tlie  oil  of  cajuput  is  naturally  green,  but  that  as  found  in  com- 
merce it  sometimes  contains  coi)]:>er,  either  accidentally  present,  or  added 
with  a  view  of  imitating  or  maintaining  the  fine  color  of  the  oil. 

EUCALYPTUS.    U.S.     Eucalyptus. 

The  leaves  oi  Eucalyptus  globulus  Labillardiere  (nat.  ord.  Myrtacece),  collected  from 
the  older  parts  of  the  tree. 

The  virtues  of  eucalyptus  leaves  depend  upon  a  volatile  oil  :  there 
are  also  present  resin,  tannin,  chlorophyll,  fatty  acid,  etc.  The  leaves 
are  used  as  a  stimulant,  febrifuge,  or  astringent. 

Official  Preparation. 
Extractum  Euoilypti  Fluidum  .  Made  by  percolating   Eucalyptus  with  3  parts  of  alcohol 
Fluid  Extract  of  Eucalyptus.  and  I  part  of  water  (see  page  405).     Dose,  ten  to  forty 

minims  (O.ti  to  2.4  C.c). 

OLEUM    EUCALYPTL   U.  S.     Oil  of  Eucalyptus. 

A  volatile  oil  distilled  from  the  fresh  leaves  of  Eucalyptus  globulus  Labillardiere, 
Eucalyptus  oleosa  F.  v.  Mueller,  and  some  other  species  of  Eucalyptus  (nat.  ord. 
Myriaccai) . 

It  is  a  colorless  or  very  pale  yellowish  liquid,  having  a  characteristic 
aromatic  odor,  a  pungent,  spicy,  and  cooling  taste,  and  a  neutral  reac- 
tion. Sp.  gr.  0.915  to  0.925.  It  is  soluble  in  all  proportions  of  alcohol, 
carbon  disulpliide,  and  glacial  acetic  acid.  If  1  C.c.  of  the  Oil  be 
mixed  with  2  C.c.  of  glacial  acetic  acid,  and  1  or  2  C.c.  of  a  saturated, 
aqueous  solution  of  sodium  nitrite  be  gradually  added,  the  mixture, 
when  gently  stirred,  should  not  form  a  crystalline  mass  (distinction  from 
oils  of  Eucalyptus  containing  a  considerable  'proportion  of  phellandrene). 

The  larger  portion  of  the  oil  consists  of  eucalyptol,  CioHigO,  which  is 
very  soluble  in  alcohol ;  there  are  also  present  two  terpenes,  CjoHj^,  CjoHig. 

EUCALYPTOL.   U.S.     Eucalyptol. 
CioHijO  =  153.G0. 
A  neutral  body  obtained  from  the  volatile  oil  of  Eucalyptus  globulus  Labillardiere, 
and  of  some  other  species  of  Eucalyptus  (nat.  ord.  Myrtacece). 


Eucalyptol.   V.  S. 

Odor  and  Taste. 

Solubility. 

Alcohol. 

Otlier  Solvents. 

A    colorless    liquid.     Specific    gravity, 
0.9:i0    at  15°   C.   (59°    F.).      Boiling 
point,    170°    to    177°    C.    (348.8°    to 
350.6°   F.).     It  is   optically  inactive 
(distinction  from  the  oil  of  Eucalyp- 
tus and  many  other  volatile  oils). 

Characteristic  aromatic 
and     distinctly    cara- 
phoraceous  odor ;  pun- 
gent, spicy,  and  cool- 
ing taste. 

In  all  pro- 
portions. 

In  all  propor- 
tions in  car- 
bon       disul- 
phide       and 
glacial  acctio 
acid. 
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Impurities. 


Tests  foe  Impubities. 


When  exposed  to  a  temperature  some  degrees  below 
0°  C.  (32°  F.),  or  placed  in  a  freezing  mixture, 
it  solidifies  to  a  mass  of  colorless,  needle-shaped 
crystals,  which  liquefy  at  —1°  C.  (30.2°  F.). 

If  a  portion  of  Eucalyptol  be  shaken  with  an  equal 
volume  of  sodium  hydrate  T.S.,  it  should  not 
diminish  in  volume. 


Phenols. 


Its  alcoholic  solution  should 
be  neutral  to  litmus-paper, 
and  should  not  assume  a 
brownish  or  violet  color 
on  the  addition  of  a  drop 
of  ferric  chloride  T.S. 


MYRISTICA.   U.S.     Nutmeg. 

The  seed  of  Myristica  fragrans  Houttuyn  (nat.  ord.  Myristicacece),  deprived  of  its 
testa. 

This  valuable  spice  owes  its  activity  to  the  presence  of  an  oxygenated 
volatile  oil.  Nutmeg  contains  about  25  per  cent,  of  fixed  oil,  together 
with  proteids,  starch,  etc.  It  forms  one  of  the  ingredients  in  at  least 
seven  official  preparations. 

OLEUM    MYRISTIC.<E.   U.  S.     Oil  of  Nutmeg. 
A  volatile  oil  distilled  from  Nutmeg. 

It  is  a  colorless  or  pale  yellowish  liquid,  having  the  characteristic 
odor  of  nutmeg,  a  hot,  spicy  taste,  and  a  neutral  reaction.  Sp.  gr. 
0.870  to  0.900.'    It  is  readily  soluble  in  alcohol. 

This  oil  consists  of  a  terpene  called  myristicene,  CigHig,  and  an 
oxygenated  portion,  CioHj^O,  myristicol.  It  is  used  in  aromatic  spirit 
of  ammonia. 

Expressed  oil  of  nutmeg,  or  oil  of  mace,  is  made  by  expressing  nutmegs 
between  hot  plates,  or  macerating  them  in  carbon  disulphide,  and  distil- 
liug  the  macerate.  It  is  a  fat,  having  the  composition  03115(014112702)3, 
myristicin. 

Official  Preparation. 

Spiritus  Myristicae  .  Made  by  mixing  50  C.c.  of  oil  of  nutmeg  with  950  C.c.  of  alcohol  (see 
Sjjirit  of  Nutmeg.         page  333). 

MACIS.    U.S.     Mace. 

The  arillode  of  the  seed  of  Myristica  fragrans  Houttuyn  (nat.  ord.  Myristicacece). 

This  aromatic  contains  about  10  per  cent,  of  a  light,  volatile  oil, 
chiefly  a  terpene,  OioHjg  (macene).  A  fixed  oil  is  obtained  from  mace : 
it  is  not  a  solid,  and  is  not  identical  with  the  expressed  oil  of  nutmeg, 
erroneously  called  oil  of  mace. 

CASCARILLA.    U.  S.     Cascarilla. 

The  bark  of  Croton  Eluteria  Bennett  (nat.  ord.  Euphorbiacea;). 

Cascarilla  contains  about  2  per  cent,  of  an  oxygenated  volatile  oil, 
a  crystalline  principle,  cascarilUn,  OigHigO^,  15  per  cent,  of  resin,  also 
tannin,  gum,  pectin,  etc.  It  is  used  as  a  stimulant  and  tonic.  Dose, 
twenty  grains  (1.3  Gm.). 

SASSAFRAS.   U.  S.     Sassafras. 

The  bark  of  the  root  of  Sassafras  variifolium  (Salisbury)  0.  Kuntze  (nat  ord. 
Laurinece). 

This  well-known  bark  contains  volatile  oil,  sassafrid,  tannin,  starch, 


VOLATILE   OILS.  873 

resin,  etc.     It  is  principally  used  on  account  of  its  aromatic  oil.     It 
enters  into  two  official  preparations  of  sarsaparilla. 

OLEUM    SASSAFRAS.   U.  S.     Oil  of  Sassafras. 

J  A  volatile  oil  distilled  from  Sassafras. 

It  is  a  colorless  or  yellowish  liquid,  becoming  darker  and  somewhat 
thicker  by  age  and  exposure  to  air,  having  the  characteristic  odor  of 
sassafras,  a  warm,  aromatic  taste,  and  a  neutral  reaction.  Sp.  gr.  1.070 
to  1.090.  It  is  readily  soluble  in  alcohol.  When  treated  with  cold  nitric 
acid,  it  becomes  dark  red,  and  is  finally  converted  into  a  red  resin.  If 
to  a  few  drops  of  the  oil  a  drop  of  sul})huric  acid  be  added,  a  deep 
red  color  will  be  produced  at  first,  which  soon  becomes  blackish. 

Tiiis  oil  is  largely  produced  in  New  Jersey  and  Maryland  from  the 
wood  and  bark  of  the  sassafras  :  the  yield  is  about  2  per  cent.  It  con- 
sists of  a  terpene,  CioHm  (safrene),  and  an  oxygenated  portion,  CigHigOg 
[safrol),  now  also  obtained  on  an  immense  scale  from  oil  of  camphor. 

OLEUM    GAULTHERI^,   U.  S.     Oil  of  Gaultheria. 
[Oil  of  Wintergkeen.] 
A  volatile  oil  distilled  from  the  leaves  of  Gnult/ieria  prormnhens  Linne  (Winter- 
green  ;   nat.  ord.  Ericaceae),  consisting  almost  entirely  of  Methyl  Salicylate  [CH3C7- 
11^03:=  151.64],  and  nearly  identical  with  Volatile  Oil  of  Betula. 

This  oil  consists  of  a  terpene,  CioHjg,  termed  gaultherilene,  and  methyl 
salicylate,  0113,0711503.  It  is  the  heaviest  of  all  the  volatile  oils,  having 
the  sp.  gr.  1.175  to  1.185.  When  mixed  with  concentrated  solution  of 
soda  or  potassa  it  becomes  a  solid  crystalline  mass,  and  the  odor  of  the 
oil  is  lost.  It  is  a  colorless  or  yellow  or  reddish  liquid,  of  a  peculiar, 
strong,  and  aromatic  odor,  a  sweetish,  warm,  and  aromatic  taste,  and  a 
slightly  acid  reaction.  It  is  readily  soluble  in  alcohol.  The  reddish 
color  is  due  to  a  trace  of  iron.  Boiling  point,  218°  to  221°  0.  (424.4° 
to  429.2°  F.).  It  deviates  polarized  light  slightly  to  the  left :  in  other 
respects  it  has  the  same  properties  and  conforms  to  the  same  reactions 
and  tests  as  methyl  salicylate  (see  Methyl  Salicylas  and  Oleum  Betulae 
Volatile). 

The  adulteration  with  chloroform  or  alcohol  is  shown  by  heating  it 
to  about  80°  0.  (176°  F.),  when  the  oil  should  not  yield  a  colorless 
distillate  having  the  characteristics  of  chloroform  or  of  alcohol ;  and 
that  of  oil  of  sassafras  by  mixing  5  drops  of  the  oil  with  5  drops  of 
nitric  acid,  when  the  mixture  should  not  acquire  a  deep  red  color  and 
should  not  solidify  to  a  dark  red,  resinous  mass. 

Uses. — Oil  of  gaultheria  is  used  in  place  of  salicylic  acid  in  neu- 
ralgia and  kindred  diseases,  in  doses  of  ten  to  twenty  minims  (0.6  to 
1.2  C.c). 

Official  Preparation. 

Spiritns  Gaultherise  .  Made  by  mi.xing  50  C.c.  of  oil  of  gaultheria  with  950  C.c.  of  alcohol 
Spirit  of  Gaultheria.         (see  page  331).     Dose,  ten  to  twenty  minims  (0.6  to  1.2  C.c). 

OLEUM    BETUL/E   VOLATILE.   U.  S.     Volatile  Oil  of  Betula. 
[Oil  of  Sweet  Birch.] 
A  volatile  oil  ohtained  by  distillation  from  the  hark  of  Betula  lenia  Linne  (Sweet 
Birch;  nat.  ord.  Betulaccce).     It  is  identical  with  Methyl  Salicylate  [CHjC^HjOj], 
and  nearly  identical  with  Oil  of  Gaultheria. 
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METHYL   SALICYLAS.   U.  S.     Methyl  Salicylate. 
CH3C,H503=  151.64. 

[ARTiriciAL  (or  Synthetic)  Oil  of  Wintergreen.] 

This  may  be  made  by  distilliug  salicylic  acid  or  a  salicylate  with 
methyl  alcohol  and  strong  sulphuric  acid. 


Methyl  Salicylas.   U.S. 


A  colorless  or  slightly  yellowish  liquid.  Is  iden- 
tical with  the  essential  constituent  of  oil  of 
gaultheria.  Is  wholly  identical  with  the  vola- 
tile oil  of  betula.  Sp.  gr.  1.183-1.185  at  15°  C. 
(59°  F.).  Boiling  point,  219°-221°  C.  (426.2°- 
429.8°  F.).     It  is  optically  inactive. 


Odor,  Taste,  and 
Kbaction. 


It  has  the  strongly 
aromatic  odor  and 
sweetish,  warm,  and 
aromatic  taste  of  oil 
of  gaultheria ;  neu- 
tral or  slightly  acid 
reaction. 


In  all  proportions 
in  alcoliol,  gla- 
cial acetic  acid, 
or  carbon  disul- 
phide. 


Tests  foe  Identity. 


Tests  foe  Impurities. 


If  a  drop  of  Methyl  Sa- 
licylate be  shaken 
with  a  little  water, 
and  a  drop  of  ferric 
chloride  T.S.  subse- 
quently added,  a  deep 
violet  color  will  be 
produced. 

When  heated  on  a  water- 
bath,  in  a  flask  pro- 
vided with  a  suitable 
condenser,  it  should 
yield  no  distillate 
having  the  character- 
istics of  alcohol  or 
chloroform. 


Other    Volatile 
Oils    or    Pe-  ^ 
troleum. 


Methyl   Benzo- 
ate,  etc. 


'  If  to  1  C.c.  of  Methyl  Salicylate,  contained  in  a 
capacious  test-tube,  10  C.c.  of  sodium  hydrate 
T.S.  be  added,  and  the  mixture  agitated,  a  bulk}', 
white  crystalline  precipitate  will  be  produced; 
then,  if  the  test-tube,  loosely  corked,  be  allowed 
to  stand  in  boiling  water  for  about  five  minutes, 
with  occasional  agitation,  the  precipitate  should 
dissolve,  and  form  a  clear,  colorless,  or  faintly 
yellowish  solution,  without  the  separation  of  any 
oily  drops,  either  on  the  surface  or  at  the  bottom 
of  the  liquid. 
If  the  alkaline  liquid  thus  obtained  be  subse- 
quently diluted  with  about  three  times  its  volume 
of  water,  and  a  slight  excess  of  hydrochloric  acid 
added,  a  white,  crystalline  precipitate  will  be 
produced,  which,  when  collected  on  a  filter, 
washed  with  a  little  water,  and  recrystallized 
from  hot  water,  should  respond  to  the  tests  of 
identity  and  purity  described  under  Acidum 
Salicylicum. 


Uses. — Methyl  salicylate  is  asserted  to  be  identical  in  medical 
properties  with  oil  of  wintergreen  and  oil  of  sweet  birch. 

CALAMUS.-  U.  S.     Calamus.     [Sweet  Flag.] 
The  rhizome  of  Aco7-us  Calamus  Liune  (nat.  ord.  Aroidece). 

Calamus  contains  a  volatile  oil  having  the  composition  of  a  terpeue, 
CjoHie,  soft  resin,  a  bitter  principle,  acorin,  starch,  and  mucilage.  It 
is  esteemed  solely  on  account  of  its  aromatic  properties,  which  are  due 

to  the  volatile  oil. 

Official  Preparation. 
Extractum  Calami  Fluidum  .  Made  with  a  menstruum  of  alcohol  (see  page  397).     Dose, 
Fluid  Extract  of  Calamus.  one-half  to  one  fluidrachm  (1.8  to  3.7  C.c). 

CARDAMOMUM.   U.S.     Cardamom. 

The  fruit  of  Elettaria  repens  (Sonnerat)  Baillon  (nat.  ord.  Scitaminea). 

This  valuable  aromatic  is  imported  from  India.  The  seeds  contain 
5  per  cent,  of  an  oxygenated  volatile  oil,  of  the  sp.  gr.  0.943,  10  per  cent. 
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of  fixed  oil,  starch,  mucilage,  etc.  Owing  to  the  presence  of  the  fixed 
oil,  they  are  very  difficult  to  powder  alone :  heuce  the  i)ractice  iu  com- 
pound powders  containing  cardamom  of  mixing  the  other  ingredients 
with  it,  so  that  they  may  absorb  the  oil.  The  oil  of  cardamom  is  usual!  v 
made  by  percolation  with  ether,  and  is  a  mixture  of  both  volatile  and 
fixed  oils.  Cardamom  enters  into  a  number  of  official  preparations,  in 
two  of  which  it  is  the  princij)al  ingredient. 

Official  Preparations. 

Tinctura  Cardamomi Made  by  percolating  100  Cm.  of  cardamom  with  sufficient 

'I'inoture  of  Cardamom.  diluted  alcohol  to  make  1000  C.e.  (see  page  363).     Dose, 

one  fluidrachm  (3.7  C.c). 
Ticotura  Cardamomi  Composita  .  Made  by  percolating  20  Gm.  each  of  cardamom  and  cin- 
Compound  Tincture  of  Cardamom,     narnon,  10  (Jm.  of  caraway,  and  5  Gm.  of  cochineal  with 

sufficient  diluted  alcohol  to  obtain  950  C.c,  and  adding 
50  C.c.  of  glycerin  to  the  percolate  (see  page  364).  Doso, 
one  fluidrachm  (3.7  C.c). 

ZINGIBER.   U.S.     Ginger. 

The  rhizome  of  Zingiber  ojficinale  Koscoe  (nat.  ord.  Scitaminece) . 

This  well-known  and  largely  used  rhizome  owes  its  virtues  to  about 
4  per  cent,  of  volatile  oil,  having  the  com})osition  C,oH,g,  and  therefore 
a  terpene,  and  a  soft,  pungent,  aromatic  resin,  which  is  soluble  in  alcohol 
and  ether.  It  is  used  in  a  number  of  official  preparations,  in  three  of 
which  it  is  the  sole  medicinal  ingredient. 

Official  Preparations. 

Extractum  Zingiberis  Fluidum  .  Made  with  a  nienstruuin  of  alcohol  (see  page  429).     Dose, 

Fluid  Extract  of  Ginger.  ten  to  thirty  niinim.s  (0.6  to  1.8  C.c). 

Oleoresina  Zingiberis Made  by  percolating  powdered  ginger  with  ether  (see  page 

Oleorcsin  of  Ginger.  435).     Dose,  one  minim  (0.06  C.c). 

Syrupus  Zingiberis Made  from  30  C.c.  fluid  extract  of  ginger,  850  Gm.  sugar. 

Syrup  of  Ginger.  calcium  phosphate,  and  sufficient  water  to  make  1000  C.c. 

(see  page  312). 
Tinctura  Zingiberis Made  by  percolating  200  Gm.  powdered  ginger  with  suf- 

Tincture  of  Ginger.  ficicnt  alcohol  to  make  1000  C.c.  (see  page  380).     Dose, 

one  fluidiachin  (3.7  C.c). 
Trocbisoi  Zingiberis Each  troche  contains  2  grains  of  tincture  of  ginger  (see 

Troches  of  Ginger.  Trochisci). 

Unofficial  Terpenes. 

Oil  of  Burgundy  Pitch.         From  Allies  excelsn.     Nat  Ord.  Coniferae.     Habitat,  Europe. 

Calamus.  From  the  rhizome  of  ^cocm»  Or ?a»)M«.  Nat.  Ord.  Araceae.  Habitat, 

North  America.     The  yield  is  about  IJ  to  2  per  cent. 

Canada  Turpentine.  From  the  oleoresin  of  Abies  halsamen.    Nat.  Ord.  Conifenc. 

Cedrat.  From  Citrus  medicri.  Nat  Ord.  Aurantiaceas.  Used  in  j)erfumcry. 

Elemi.  From  CoiKirium  commune.    Nat.  Ord.  BurseraceaB.    Habitat,  Philip- 

pine Islands.     The  yield  is  about  10  per  cent. 

Gurjun  Balsam.  From  Dipterocarpus  turhinatus.  Nat.  Ord.  Dipterocarpaceaj.  Hab- 

itat, India.     The  yiehl  is  about  from  40  to  70  per  cent. 

Hemlock  Spruce.  From  Abies  ennadensis.     Nat.  Ord.  Conifera).     Habitat,  Canada. 

Hungarian  Turpentine.     From  Pinus  Pumilio.     Nat.  Ord.  ConiferiB. 

Jaborandi.  From  i\\e\oaAei'i  of  Pilocarpus  pennatifolius.     Nat.  Ord.  Rutacea;. 

Habitat,  Brazil. 

Myrtle.  From  Mi/rtus  communis.     Nat.  Ord.  Myrtaccic. 

Sage.  From  the  leaves  of  Sn/rin  officinalis.     Nat.  Ord.  Labiatas.     The 

yield  is  about  k  jier  cent. 

Strassburg  Turpentine.      From  Abies  pectinnta.     Nat.  Ord.  Coniferae. 

Tomplin.  From  the  shoots  of  Pinus  Pumilio,     It  is  a  colorless  or  yellowish- 

green  oil,  of  an  agreeable,  somewhat  terebinthinate  odor. 

Venice  Turpentine.  From  Larix  europma.     Nat.  Ord.  Coniferae. 
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Unofficial  Oxygenated  Oils. 

Oil  of  Absinthium.  From  Artemisia  Absinthium,    Nat.  Ord.  Compositse. 

Angustura.  From  the  bark  of  Galipea  Cuaparia.     Nat.  Ord.  Rutaceae.    Habitat, 

South  America.     Yield  about  J  per  cent.     Composition,  C13H24O. 

Anthemis.  From  the  flower-heads  of  Anthemis  nobilis.     Nat.  Ord.  Compositse. 

Habitat,  Europe. 

Arnica.  From  the  root  and  flowers  of  Arnica  monlana.    Nat.  Ord.  Compositae, 

Habitat,  Europe.     Yield  about  i  to  1  per  cent. 

Asarum.  From  the  rhizome  of  Asarum  canadense.     It  is  used  to  give  perma- 

nence to  the  odors  of  cologne  waters. 

Buchu.  From  the  leaves  of  Barosma  betulina,  B.  crenulata,  and  B.  serrati- 

folia.     Nat.  Ord.  Rutacese.     Habitat,  Southern  Africa.     The  yield 
is  from  i  to  li  per  cent. 

Camphor.  From  the  preparation   of   crude   camphor.      Nat.  Ord.    Laurineae. 

Habitat,  Asia. 

Canella.  From  the  bark  of  Canella  alba.     Nat.  Ord.  Canellaceae.     Habitat, 

Southern  United  States.      The  yield  is  about  from  i   to   1   per 
cent. 

Capsicum.  From   the   fruit   of   Capsicum  fastigiatum.     Nat.  Ord.    Solanaceae. 

Habitat,   Southern    and   Central   America.      The   yield   is    very 
small. 

Cardamom.  From  the  fruit  of  £^e<(a/ia  repewa.    Nat.  Ord.  ScitamineaB.     Habitat, 

Hindostan.     The  yield  is  about  4  per  cent. 

Carrot.  From  the  fruit  of  Daucus  Garota.     Nat.  Ord.  Umbelliferae.     Indige- 

nous to  Northern  Asia.     The  yield  is  very  small. 

Cascarilla.  From  the  bark  of  Crolon  ELuteria.     Nat.  Ord.  Euphorbiaceae.     In- 

digenous to  the  Bahama  Islands.     The  yield  of  oil  is  about  IJ 
per  cent. 

Catnep.  From  the  leaves  and  tops  of  Nepeta  Cataria.     Nat.  Ord.  Labiatae. 

Habitat,  Europe.     The  yield  is  small. 

Celery.  'Erom  the^  ivmioi  Apium  graveolene.     Nat.  Ord.  Umbelliferae.     Hab- 

itat, Europe. 

Citronella  From  the  leaves  of  Andropogon  Nardus.     Habitat,  Ceylon.     Con- 

tains a  terpene,  citronellol,  and  a  heptoic  aldehyde.     Used  in  per- 
fumery. 

Clove  Cinnamon.  From  Persea  caryophyllata. 

Curcuma.  From  the  rhizome  of  C»;'CH/Ha  ?on_7a.    Nat.  Ord.  Zingiberaceae.    Hab- 

itat, India.     The  yield  is  about  1  per  cent. 

Cyna.  From    the   flowers  of  Artemisia  maritima.     Nat.  Ord.  Compositae. 

Habitat,  Asia.     A  pale  yellow  oil.     The  yield  is  about  2  per  cent. 

Dahlia.  From  the  tubers  of  Dahlia  pinnata. 

Elder  (European).  From   the   flowers  of  Sambucus   nigra.      Nat.  Ord.  Caprifoliaceae. 

Habitat,  Europe.     The  yield  is  about  from  J  to  i  per  cent. 

Feverfew.  From    Pyretkrum   Parthenium,      Nat.    Ord.    Compositae.      Habitat, 

Europe. 
•  Galangal.  From  the  rhizome  of  7l?/ji'nia  o^c/narum.     Nat.  Ord.  Zingiberaceae. 

Habitat,  China.     The  yield  of  oil  is  about  i  per  cent. 

Ginger.  From  the  rhizome  of  Zingiber  officinale.      Nat.  Ord.  Scitamineae. 

Habitat,  Jamaica.     The  yield  is  about  from  1  to  2  per  cent. 

Ginger  Grass.  From  the  flowers  of  Andropogon  Schcenanthus. 

Golden  Rod.  Prom  the  leaves  of  Solidago  odora. 

Heliotrope.  From  the  flowers  of  Heliotropium  peruvianum  and  H.  grandijlorum. 

Hop.  From  the  stiohiles  o{  HMnulus  Lupulus.    Nat.  Ord.  Urticaceae.    Hab- 

itat, North  America.     The  yield  is  about  0.8  per  cent. 

Horsemint.  From   the   leaves  and   flowers  of  Monarda  punctata.      Nat.   Ord. 

Labiatae.     Habitat,  United  States. 

Hyssop.  From  the  herb  of  Hyssopus  officinalis.     Nat.  Ord.  Labiatae.     Hab- 

itat, Southern  Europe.     The  yield  is  about  from  i  to  i  per  cent. 

Ihlang-Ihlang.  From  Unona  odoratissima. 

Indian  Cannabis.  From  Cannabis  sativa.     Nat.  Ord.  Urticaceae.     Habitat,  Asia. 

Inula.  From  the  root  of  Inula  Helenium.     Nat.  Ord.  Compositae.     Habitat, 

Europe.     The  yield  is  very  small. 

Jessamine.  From  the  flowers  of  Jnsminum  grandijlorum  and  J.  fragrans.     Nat. 

Ord.  Jasmineae.     The  yield  is  very  small.     Used  in  perfumery. 

Laurel.  From   Laurns  nobilis.     Nat.  Ord.   Lauraeeae.     Habitat,   Southern 

Europe.     The  yield  of  oil  is  about  20  per  cent. 

Lilac.  From  the  flowers  of  Syringa  vulgaris.     Nat.  Ord.  Oleaceae.     Used  in 

perfumery. 

Lily  of  the  Valley.         From  the  flowers  of  Convallaria  majalis.     Nat.  Ord.  Liliaceae.    The 
yield  is  very  small.     Used  in  perfumery. 
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Oil  of  Linden. 

Lovage. 
Mace. 

Marrubium. 
Marsh  Tea. 

Masterwort. 
Matico. 
Matricaria. 
Melissa. 

Mignonette. 

Mountain  Balm. 

Myrrh. 

Olibanum. 

Parsley. 

Patchouly. 

Phellandrium. 

Red  Cedar. 

Rhodium. 

Saffron. 
Serpentaria. 


Summer  Savory. 
Sweet  Basil. 

Sweet  Cicely. 
Sweet  Marjoram. 
Sweet  Violet. 
Tansy. 


Tea. 
Thuja. 


Tuberose. 
Verbena  ( Lemon - 

grass). 
Wormwood. 


Zedoary. 


Unofficial  Oxygenated  Oils. — Continued. 

From  the  inflorescence  of  different  species  of  Tilia.      Nat.  Ord. 

Tiliaceas.     Habitat,   Europe   and   America.     The  yield   is   about 

from  ^V  *'*'  I'iJ  P^""  cent. 
From   the   root   of   Levisticum  officinale.     Nat.   Ord.  Umbellifera). 

Habitat,  Europe, 
From  the  arillode  of  Myrinticd  frngrnns.     Nat.  Ord.  Myristicaceae. 

Hiibitat,  Molucca  Islands.     The  yield  is  about  8  per  cent. 
From   Mnrrubiiim  vuhjare.     Nat.  Ord.  Labiatae.     Habitat,  Europe 

and  Asia.     The  yield  is  small. 
From  the  leaves  of  Ledum  palustre.    Nat.  Ord.  Ericacea3.     Habitat, 

Europe  and  Asia.     The  yield  is  variable,  but  about  from  |  to  ij 

per  cent. 
From  Heracleum  Innatum.     Nat.  Ord.  Umbellifcrae.    Habitat,  United 

States.     The  yield  is  small. 
From   the   leaves  of   Piper   angnstifolium.     Nat.    Ord.    Piperaceae. 

Habitat,  tropical  America.     The  yield  is  about  IJ  per  cent. 
From  the  flowers  of  Matricaria  Chamomilla.     Nat.  Ord.  Compositse. 

Habitat,  Europe  and  United  States.     The  yield  is  about  J  per  cent. 
From  the  leaves  and  tops  of  Ahlisun  officinalis.     Nat.  Oi'd.  Labiatae. 

Habitat,  Europe  and  United  States.     The  yield  is  about  from  J  to 

i  per  cent. 
From  the  flowers  of  Reseda  odorata.    Nat.  Ord.  Resedaceae.    Habitat, 

Southern  France.     The  yield  is  very  small.     Used  in  perfumery. 
From  the  leaves  of   Eriodicti/on  eali/ornicum.     Nat.  Ord.    Hydro- 

phyllaceae.     Habitat,  California. 
From  the  gum-resin  of  Commiphora  Myrrha.     Nat.  Ord.  BurseraceiC. 

Habitat,  Arabia.     The  yield  is  about  from  2  to  2^  per  cent. 
From  Bosweliia  Carterii.     Nat.  Ord.  Burseraceae.     Habitat,  Arabia. 

The  yield  is  about  from  4  to  8  per  cent. 
From   the   fruit   of  Petroselinum  sativum.     Nat.  Ord.    Umbellifera?. 

Habitat,  Southern  Europe.     The  yield  is  about  IJ  per  cent. 
From  Pogostemon  Patchouly.     Nat.  Ord.   Labiatae.     Habitat,  East 

India. 
From  the  fruit  of  (Enanthe  Phellandrium.     Nat.  Ord.  UmbcIIiferae. 

The  yield  is  about  1^^  per  cent. 
From  Junipertis  virginiana.     Nat.  Ord.  Coniferse.     Habitat,  Canada 

and  United  States. 
From  the  root  of  Convolvulus  Scoparius.     Habitat,  Canary   Islands. 

The   oil   of  rhodium    sold    in  pharmacy   is   usually  a   factitious 

article,  made  by  mixing  1  part  of  oil  of  rose  with  20  parts  of  oil 

of  copaiba.     It  is  used  as  a  lure  for  rats. 
From  Crocus  satirus.     Nat.  Ord.  Irideae.      Habitat,  Europe.     The 

yield  is  about  1  per  cent. 
From  the  rhizome  and  roots  of  Ariatolochia  Serpentaria   and   A, 

reticulata.     Nat.  Ord.  Aristolochiaceae.      Habitat,  Virginia.     The 

yield  is  about  h  per  cent. 
From  the  herb  of  Satureja  hortensis.     Nat.  Ord.  Labiatae. 
From   Ocymum,  Dasilicum.     Nat.  Ord.  Labiatae.     Habitat,  Asia  and 

Africa. 
From  Oimorhiza  longistylis.     Nat.  Ord.  Umbellifcrae. 
From  Origanum  marjorana.     Nat.  Ord.  Labiatae. 
From  the  flowers  of   Viola  odorata.     Nat.  Ord.  Violaceae. 
From  the  leaves  of  Tanacetum  vulgare.   Nat.  Ord.  Composita;.    Hab- 
itat, Europe  and  North  America.    The  yield  is  variable,  but  about 

i  to  i  per  cent. 
From    the   leaves  of    Then    sinensis.       Nat    Ord.  Ternstroemiaceae. 

Habitat,  China.     The  yield  is  about  from  i  to  1  per  cent. 
From    the   branches  of    Thuja   occidentalis.      Nat.  Ord.   Coniferse. 

Habitat,  Canada  and  United  States.     The  yield  is  variable,  but 

about  1  per  cent. 
From  the  flowers  of  Polinnthes  tuberosa.    Nat.  Ord.  Amaryllidaceae. 
From   Andropogon    Citratis.      A  grass   cultivated    in   Ceylon    and 

Singapore. 
From    the  herb    of   Artemisia    Absinthium.     Nat.  Ord.  Compositoe. 

Habitat,  Europe.     The  yield  is  about  i  per  cent. 
From  the  rhizome  of  Curcuma  Zedoaria.     Nat.  Ord.  Zingiberacese. 

Habitat,  East  India  Islands. 
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Stearoptens  from  Volatile  Oils. 

CAMPHORA.   U.S.     Camphor. 
CioHjeO  =  151.06. 
A  stearopten  (having  the  nature  of  a  ketone)  obtained  from  Clnnamomum  Camphora 
(Linne)  Nees  et  Ebermaier  (nat.  ord.  Laurinece),  and  purified  by  sublimation. 

Camphor  is  sometimes  sublimed  in  powder  by  conducting  the  vapor 
into  a  large  chamber  (see  Sublimation,  page  171).  This  powder  is 
often  compressed  into  oblong  cakes,  forming  compressed  camphor. 

It  is  in  white,  translucent  masses  of  a  tough  consistence  and  crystal- 
line structure,  readily  pulverizable  in  the  presence  of  a  little  alcohol, 
ether,  or  chloroform.  It  has  the  sp.  gr.  0.995,  melts  at  175°  C.  (347° 
F.),  boils  at  204°  C.  (399.2°  F.),  sublimes  without  residue,  and  burns 
Avith  a  luminous,  smoky  flame.  It  has  a  penetrating  odor  and  a  pun- 
gent taste,  dissolves  readily  in  alcohol,  ether,  chloroform,  carbon  disul- 
phide,  benzin,  and  fixed*  and  volatile  oils,  and  is  sparingly  soluble  in 
water.  It  has  the  property  of  softening  resins,  and  liquefies  when  tritu- 
rated with  such  substances  as  menthol,  thymol,  phenol,  or  chloral  hydrate. 

Preparation. — Refined  camphor  is  usually  made  by  subliming  in  cir- 
cular cakes  the  crude  granular  camphor  imported  from  China  and  Japan. 
The  vessels  in  which  the  camphor  is  put  are  of  cast  iron,  circular,  from 
twelve  to  fifteen  inches  or  more  in  diameter,  and  four  inches  deep,  with 
perpendicular  sides,  and  a  ledge  at  top,  on  which  the  cover  rests.  This 
consists  of  sheet-iron,  with  a  hole  through  the  centre  about  an  inch  in 
diameter,  over  which  a  small  hollow  cone  of  sheet-iron  is  placed  loosely. 
The  crude  camphor,  mixed  with  lime, — the  object  of  which  is  said  to 
be  to  combine  with  the  moisture  present,  which  would  interfere  with  the 
due  solidification  of  the  camphor  vapor, — is  placed  in  the  iron  vessels 
described,  of  which  from  twenty  to  fifty  are  arranged  in  a  long  sand- 
bath.  Heat  is  then  applied  until  the  camphor  melts,  after  which  the 
heat  is  kept  as  nearly  uniform  as  possible,  so  that  the  vaporization 
may  take  place  regularly,  without  violent  ebullition.  The  camphor  sub- 
limes on  the  lower  surface  of  the  lid  in  a  solid  circular  cake,  care  being 
taken,  by  the  occasional  removal  of  the  iron  cone  and  clearing  of  the 
opening  by  means  of  a  knife,  to  allow  the  escape  of  any  excess  of  the 
vapor:  the  round  hole  in  the  cakes  is  thus  accounted  for. 

Uses. — Camphor  is  a  stimulant.  It  is  given  in  doses  of  five  to  ten 
grains  (0.3  to  0.6  Gm.).  There  are  three  official  preparations  in  which 
camphor  is  used,  and  it  is  an  ingredient  in  six  others, — soap  liniment, 
camphorated  tincture  of  opium,  belladonna  liniment,  compound  lini- 
ment of  mustard,  compound  powder  of  morphine,  and  camphor  cerate. 

Official  Preparations. 

Aqua  Campliorae Made  by  dissolving  8  Gin.  of  camphor  in  5  C.c.  of  alcohol,  tritu- 

Camjihor  Water.  rating  with  5  Giu.  of  precipitated  calcium  phosphate,  and  filter- 

ing this  with  distilled  water  until  1000  C.c.  have  been  obtained 
(see  page  288). 
Ceratum  Camphorse    .    .    .  Made  by  mixing  100  Gm.  of  camphor  liniment,  300  Gm.  of  white 

Camphor  Cerate.  wax,  and  600  Gm.  of  lard. 

Liuimentum  Camphorse    .  Made  by  dissolving  200  Gm.  of  camphor  in  800  Gm.  of  cotton-seed 

Camphor  Liniment.  oil  (see  page  310). 

Spiritus  Camphorse     .    .    .  Made  by  dissolving  100  Gm.  of  camphor  in  alcohol  sufficient  to 
Spirit  of  Camphor.  make   1000   C.c.  (see  page  230).     Dose,  five  to  forty  minims 

(0.3  to  2.4  C.c). 
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CAMPHORA  MONOBROMATA.  U.S.  Monobromated  Camphor. 
C,oH,-l5iO;  230.42. 
Preparation. — This  compound  of  camplior  may  be  made  by  Prof. 
Maisch's  ])rooess,  as  follows.  Four  ounces  of  bromine  are  introduced 
gradually  into  a  retort  in  which  thirteen  ounces  of  camphor  have  been 
previously  place<l.  In  fiiteen  or  twenty  minutes  a  brisk  reaction  will 
commence.  When  this  subsides,  eight  or  nine  ounces  more  of  bromine 
are  to  be  poured  in,  in  four  portions,  waiting  after  each  addition  until  the 
reaction  ceases.  The  liquid  in  the  retort  is  now  to  be  heated  to  about 
132°  C.  (270°  F.),  then  cooled,  and  sufficient  petroleum  benzin  added 
to  dissolve  the  crystalline  mass.  The  crystals  which  are  formed  on 
cooling  may  be  purified  by  recrystallization  from  benzin  or  hot  alcohol. 


Camphora  Honobromata.  U.  S. 

Odor,  Taste,  and 
Beaotion. 

Solubility 

Water. 

Alcohol. 

Other  Solvents. 

Colorless,     prismatic     needles     or 
scales,  permanent  in  the  air,  and 
unaffected  by  light.     At  76°  C. 
(168.8°  F.)  it  melts,  and  it  may 
be  sublimed  at  a  slightly  higher 
temperature.   At  274°  C.  (526.2° 
F.)   it  boils  without  decomposi- 
tion,   and    is   finally    volatilized 
without  leaving  a  residue. 

Mild,  camphora- 
ceous  odor  and 
taste ;      neutral 
reaction. 

Almost  in- 
soluble. 

Freely 
soluble. 

Freely  soluble 
in     ether, 
chloroform, 
hot     benzin, 
and        fixed 
and    volatile 
oils;  slightly 
soluble       in 
glycerin. 

Tests  foe  Identity. 


It  is  soluble,  without  decomposition,  in  cold,  concentrated  sulphuric  acid,  and  will  again  sepa- 
rate unaltered  if  the  solution  be  poured  into  water. 

Uses. — Monobromated  camphor  is  given  as  a  nervous  sedative,  in 
doses  of  five  grains  (0.3  Gni.). 


Ofl&cial   Substances   containing-  Nitrog-enated   and   Sulphurated 
Oils  with  Allied  Products. 
AMYGDALA   AMARA.   U.  S.     Bitter  Almond. 
The  seed  of  Prunus  Amygdalus,  var.  a7nara  De  Candolle  (nat.  ord.  Rosacece). 

Bitter  almond  contains  amygdalin,  CjoHj^NOu,  a  glucoside  which 
splits  into  benzyl-aldehyd,  or  oil  of  bitter  almond,  hydrocyanic  acid,  and 
glucose,  under  the  influence  of  emulsin,  or  synaptase,  a  ferment  which 
becomes  active  in  the  presence  of  water. 

C20H27NO1,  +  3H2O  =  2(CeH,A)  +  HON  +  C^HgO  +  H^O. 

Crystallized  Water.  Dextroglucose.  Hydrocyanic      Oil  of  Bitter  Water. 

Amygdaliu.  Acid.  Almuud. 

It  also  contains  about  35  per  cent,  of  fixed  oil,  mucilage,  sugar,  etc., 
with  a  trace  of  tannin  in  the  testa.  Bitter  almond  is  used  in  making 
the  volatile  oil,  and  in  syrup  of  almond. 

OLEUM    AMYGDAL.ffi  AMAR.ffii.   U.S.     Oil  of  Bitter  Almond. 

A  volatile  oil  obtained  from  Bitter  Almond  by  maceration  with  water,  and  subse- 
quent distillation. 

Preparation. — As  stated  above,  oil  of  bitter  almond,  or  benzyl- 
aldehyd,  is  produced  as  the  result  of  the  reaction  of  emulsin  on  arayg- 
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dalin  in  aqueous  mixture :  it  therefore  does  not  pre-exist  in  the  almond, 
and  cannot  be  obtained  from  sweet  almond,  because  amygdalin  is  not 
present  in  the  latter. 

C2oH,,NO„  +  2HP  =  C,HeO  +  2C,1I,,0,  +  HCN. 

Amygdalin.  Water.         Benzyl-aldehyd.  Glucose.  Hydrocyanic  Acid. 

The  process  is  simply  to  make  a  mixture  of  the  bitter  almond  cake 
(obtained  after  the  fixed  oil  has  been  extracted)  with  water,  and  distil 
it  by  passing  a  current  of  steam  through  it.  Artificial  benzyl-aldehyd, 
which  is  identical  with  the  product  obtained  from  the  almond,  is  now 
made  from  toluol,  CyHg.  By  the  action  of  chlorine  upon  the  hot  toluol, 
benzyl  chloride,  CgHgCHgCl,  results,  and  this  yields  benzyl-aldehyd 
on  distillation  with  lead  nitrate  and  water  in  an  atmosphere  of  carbon 
dioxide.  Artificial  benzyl-aldehyd  is  free  from  hydrocyanic  acid,  but 
is  liable  to  retain  traces  of  chlorine  compounds.  This  artificial  product 
must  not  be  confounded  with  nitrobenzol,  or  oil  of  myrbane,  which  is 
made  by  reacting  on  benzol  with  nitric  acid.  Nitrobenzol  is  made  in 
large  quantities  for  perfuming  soap :  its  odor  is  similar  to,  but  by  no 
means  identical  with,  that  of  oil  of  bitter  almond. 

Uses. — Oil  of  bitter  almond  is  sedative  and  poisonous  if  it  contains 
hydrocyanic  acid.  The  dose  is  from  one-half  to  one  minim  (0.03  to 
0.06  C.c).     It  is  used  for  flavoring. 


Oleum  Amygdalse 

Odor,  Taste,  and 
Reaction. 

Solubility. 

Amara.  U.  S. 

Water. 

Alcohol. 

Other  Solvents. 

A  clear,  colorless  or  yel- 
lowish,       thin,        and 
strongly          refractive 
liquid.      Sp.    gr.   l.OfiO 
to  1.070  at  15°  C.  (59° 
F.).        Boiling     point, 
about  180°  C.(35fi°r.). 
Optically  inactive. 

Peculiar  aromatic  odor; 
bitter     and     burning 
taste ;    neutral    reac- 
tion ;  but  when   kept 
for  some  time  it  as- 
sumes an   acid    reac- 
tion, due  to  the  forma- 
tion of  benzoic  acid. 

At  15°  C. 
(59°  F.), 
300  parts. 

Soluble  in 
all    pro- 
portions. 

Soluble  in  all  pro- 
portions of  ether, 
also      in      nitric 
acid,  at  the   or- 
dinary tempera- 
ture,        without 
evolution   of  ni- 
trous vapors. 

Tests  for  Identity. 

Impurities.             Test  fob  Impurity. 

The  presence  of  artificial  c 
j)roductB  may  bedetectec 
Fold  a  small  strip  of  lilt 
taper,  saturate  it  with 
small   porcelain    capsult 
a  larger  one.  and  provi 
inverted  over  the  capsu 
Then,  having  moistened 
beaker  with  distilled  wa 
mediately   invert  the  b 
and  allow  the  products 
sorbed  by  the  water  in  t 
be  now  rinsed  with  a  1 
the  liquid  filtered,  the 
turbidity  with  silver  nit 

If  5  Co.  of  the  Oil  be  vigo 
with  60  C.c.  of  a  cold, 
dium   bisulphite,  and  tl 
few  minutes  on  a  water- 
should  disappear,  and  a 
formed,  without  the  sep 
on  the  surface  of  the 
other  volatile  oils  and  of 

il  containing/  chlorinated 

in  the  following  manner, 
er  paper  in  the  form  of  a 
the  Oil,  and  lay  it  into  a 
3.     Set- this  capsule  into 
de  a  large  beaker  to  be 
le  containing  the  taper. 

the  inner  surface  of  the 
ter,  ignite  the  taper,  im- 
eaker  over  the  capsule, 

of  combustion  to  be  ab- 
le beaker.    If  the  beaker 
ittle  distilled  water,  and 

filtrate  should  yield  no 
rate  T.S. 

rously  shaken,  in  a  flask, 
saturated  solution  of  so- 
le mixture  heated  for  a 
bath,  thu  odor  of  the  Oil 

nearly  clear  solution  be 
iration  of  any  oily  drops 
liquid   (absence  of  moat 

nitrobenzol). 

Presence 
Hydrocya 
Acid. 

of 
nic  - 

f  If  ]( 
dis 
ale 
wi 
str 
dii 
wi 
sul 
fin 
slij 
ch 
pr« 
pre 

)  drops  of  the  Oil, 
solved   in   a    little 
ohol,     be     shaken 
th  a  few  drops  of  a 
ong  solution  of  so- 
m    hydrate,    then 
.h   a   little  ferrous 
phate     T.S.,     and 
ally  mixed  with  a 
2;ht  excess  of  hydro- 
oric    acid,    a    blue 
'cipitate     will     be 
)duced. 
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Official  Preparation. 

Aqua  Amygdalae  Amarae  .  Made  by  dissolving  1  C.c.  of  oil  of  bitter  almond  in  999  C.c.  of 
Bitter  Almond  Water.  distilled  water  (see  page  287).     Dose,  one  to  two  fluidraohms 

(3.7  to  7.4  C.c). 

PRUNUS   VIRGINIANA.   U.  S.     Wild  Cherry. 
The  bark  of  Primus  seroiina  Ehrhart  (nat.  ord.  Rosacece),  collected  in  autumn. 

This  bark  contains  amygdalin,  eraulsin,  tannin,  bitter  principle, 
starch,  resin,  etc.  As  with  bitter  almond,  contact  with  water  results 
in  the  production  of  oil  of  bitter  almond  and  hydrocyanic  acid  :  as  both 
of  the  latter  principles  are  volatile  and  active,  all  the  preparations  of 
wild  cherry  should  be  made  without  heat.  An  insoluble  precipitate 
of  altered  tannin  is  often  noticed  in  old  fluid  extract  of  wild  cherry. 
Wild  cherry  bark  is  sedative  and  tonic. 

Official  Preparations. 

Infusum  Pruni  Virginianse Made  with  40  Gm.  of  wild  cherry  and  sufficient 

Infusion  of  Wild  Cherry.  water  to  make  1000  C.c.  (see  page  349).     Dose, 

two  fluidounces  (69  C.c). 

SyrapaB  Pruni  Virginianse Made  with  150  Gm.  of  wild  cherry,  700  Gm,  of 

Syrup  of  Wild  Cherry.  sugar,  150  C.c.  of  glycerin,  and  water  to  make 

1000  C.c.  (see  page  308).     Dose,  a  tablespoonful 
(14.7  C.c). 
Extractum  Pruni  Virginianse  Fluidum  .  Made  with  a  menstruum  of  water,  glycerin,  and 
Fluid  Extract  of  Wild  Cherry.  alcohol  (see  page  417).     Dose,  one  fluidrachm 

(3.7  C.c). 

ACIDUM    HYDROCYANICUM    DILUTUM.    U.S.     Diluted  Hydrocyanic 

Acid. 
[Prussic  Acid.] 

A  liquid  composed  of  2  per  cent.,  by  weight,  of  absolute  Hydrocyanic  Acid 
[HON  =  26.98],  and  98  per  cent,  of  water. 

Metric.  Old  form. 

Potassium  Ferrocyanide,  in  coarse  powder 20  Gm.  4  oz.  av. 

Sulphuric  Acid 8  C.c.  1.}  fl.  oz. 

Water 65  C.c.  12^  fl.  oz. 

Distilled  Water,  a  sufficient  quantity. 

Place  the  Potassium  Ferrocyanide  in  a  tubulated  retort,  and  add  to 
it  40  C.c.  [old  form  7|  fl.  oz.]  of  Water.  Connect  the  neck  of  the 
retort  (which  is  to  be  directed  upward),  by  means  of  a  bent  tube,  with 
a  well-cooled  condenser,  the  delivery  tube  of  which  terminates  in  a 
receiver  surrounded  with  ice-cold  water,  and  containing  65  C.c.  [old 
form  12|  fl.  oz.]  of  Distilled  Water.  All  the  joints  of  the  apparatus, 
except  the  neck  of  the  receiver,  having  been  made  air-tight  by  means 
of  well-fitting  corks,  pour  into  the  retort,  through  tlie  tubulurc,  the 
Sulphuric  Acid,  previously  diluted  with  25  C.c,  [old  form  5  fl.  oz.] 
of  Water.  Gently  mix  the  contents  of  the  retort,  and  then  heat  it,  in 
a  sand-bath,  so  as  to  keep  the  liquid  in  brisk  ebullition,  until  about 
one-half  of  its  volume  has  passed  over  into  the  receiver.  Detach  the 
receiver,  and  assay  a  small  portion  of  the  contents  by  the  method  given 
below.  Then  add  to  the  remainder  so  much  Distilled  Water  as  may 
be  required  to  bring  the  produ(!t  to  the  strength  of  two  per  cent.,  by 
weight,  of  absolute  Hydrocyanic  Acid. 
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If  to  1  C.c.  of  the  Acid,  rendered  alkaline  by  potassium  hydrate 
T.S.,  a  few  drops,  each,  of  ferrous  sulphate  T.S.  and  ferric  chloride  T.S. 
be  added,  and  the  mixture  then  acidulated  with  hydrochloric  acid,  a 
blue  precipitate  will  be  formed. 

To  ascertain  the  percentage  strength,  mix  in  a  flask  (of  the  capacity 
of  about  100  C.c.)  0.27  Gra.  of  Hydrocyanic  Acid  (obtained  by  dis- 
tillation as  above  directed)  with  sufficient  water  and  magnesia  to  make 
an  opaque  mixture  of  about  10  C.c.  Add  to  this  2  or  3  drops  of 
potassium  chromate  T.S.,  and  then,  from  a  burette,  decinormal  silver 
nitrate  V.S.,  until  a  red  tint  is  produced  which  does  not  again  disap- 
pear by  shaking.  Each  C.c.  of  silver  nitrate  V.S.  used  indicates  1  per 
cent  of  absolute  Hydrocyanic  Acid.  After  ascertaining  the  strength 
of  the  distillate,  dilute  it  with  Distilled  Water  so  as  to  bring  it  to 
the  strength  of  2  per  cent,  of  absolute  acid.  Lastly,  test  the  finished 
product  again,  when  1.35  Gm.  of  it  should  require,  for  complete  pre- 
cipitation, 10  C.c.  of  decinormal  silver  nitrate  V.S. 

Diluted  Hydrocyanic  Acid  may  also  be  prepared,  extemporaneously, 
in  the  following  manner  : 

Metric.  Old  form. 

Silver  Cyanide 6  Gm.  50^  grains. 

Hydrochloric  Acid 5  C.c.  43  minims. 

Distilled  Water 55  C.c.  l^fl.  oz. 

Mix  the  Hydrochloric  Acid  with  the  Distilled  "Water,  add  the  Silver 
Cyanide,  and  shake  the  whole  together  in  a  glass-stoppered  bottle. 
When  the  precipitate  has  subsided,  pour  off  the  clear  liquid. 

Diluted  Hydrocyanic  Acid  should  be  kept  in  small,  dark  amber- 
colored,  cork-stoppered  vials,  in  a  cool  place. 

(K.FeCye),   +    (H^SO^  =     K,Fe,Cy,     +    (KHSO,)^   +  6HCy. 

Potassium  Sulphuric  Potassium  Ferrous  Fer-  Potassium  Hydrocyanic 

Ferrocyanide.  Acid.  rocyanide  (Everitt's  Salt).        Acid  Sulphate.  Acid. 

Diluted  Hydrocyanic  Acid  is  a  colorless  liquid,  of  a  characteristic 
odor  and  taste  resembling  those  of  bitter  almond,  and  having  a  slightly 
acid  reaction.  On  being  heated,  it  is  completely  volatilized.  If  to  the 
Acid,  rendered  alkaline  by  potassa,  a  little  ferrous  sulphate  and  ferric 
chloride  be  added,  and  the  mixture  be  acidulated  with  hydrochloric 
acid,  a  blue  precipitate  will  make  its  appearance. 

It  is  a  solution  of  the  very  poisonous  compound  HCN  in  water. 
Cyanogen,  CN  or  Cy,  does  not  exist  ready-formed  in  nature,  but  com- 
pounds of  it  are  found  in  plants  and  animal  fluids.  It  is  generally  the 
product  of  chemical  reaction,  and  was  the  first  compound  radical  dis- 
covered. It  is  more  closely  related  to  the  halogens  in  the  character  of 
its  combinations  than  any  other  class  of  bodies.  It  unites  with  hydro- 
gen to  form  hydrocyanic  acid,  HCN,  and  the  compounds  with  metals 
and  bases  are  termed  cyanides.  These  have  been  considered  in  the 
previous  chapters. 

Scheele's  hydrocyanic  acid  is  a  stronger  solution,  containing  about  5 
per  cent,  of  anhydrous  acid.  Its  use  should  be  discouraged  as  unneces- 
sary, tending  to  create  confusion,  and  dangerous.  Diluted  hydrocyanic 
acid  frequently  becomes  decomposed  upon  keeping,  a  black  insoluble 
precipitate  which  contains  paracyanogen  forming  in  the  bottle.     This 
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decomposition  may  be  prevented  by  the  addition  of  a  small  quantity 
of  sulphuric  or  hydrochloric  acid.  The  use  of  cork-stoppered  vials  is 
said  to  be  an  advantage.  Alcohol  has  not  proved  a  good  preservative, 
and  hence  was  not  adoj)tcd  in  tiie  U.  S.  P.  1890  formula. 

Uses. — Diluted  hydrocyanic  acid  is  sedative  in  doses  of  one  to  three 
minims  (0.06  to  0.18  Co.).  Potassium  cyanide  is  often  prescribed  in 
combination  with  an  acid  and  syrup,  so  that  hydrocyanic  acid  may  be 
generated  and  dissolved. 

SINAPIS  ALBA.    U.  S.     White  Mustard. 
The  seed  of  Brasslca  alba  (Linne)  Hooker  filius  et  Thompson  (nat.  ord.  Cruciferce). 

AV^hite  mustard  seed  contains  slnalbin,  CaQH^^NjOigSg,  a  crystalline 
glucoside,  which,  under  the  influence  of  a  peculiar  ferment,  myrosin, 
and  water,  is  split  into  acrinyl  tkiocyanate,  CgHyNOS,  which  is  a  pun- 
gent, volatile  oil  (this  is  not  the  official  oil  of  mustard),  sinajAne  sul- 
phate, C16H23NO5H2SO4,  and  glucose.  The  seed  conta,ins  in  addition 
20  per  cent,  of  fixed  oil,  mucilage,  gum,  etc.,  but  no  starch.  It  is  used 
as  a  stimulant,  condiment,  and  emetic ;  externally,  it  is  rubefacient. 

SINAPIS  NIGRA.   U.S.     Black  Mustard. 

The  seed  of  Brassica  nir/ra  (Linne)  Koch  (nat.  ord.  Cruciferce). 

Black  mustard  contains  potassium  myronate  (KCioHigNSgOiQ),  myro- 
sin, a  ferment,  25  per  cent,  of  fixed  oil,  mucilage,  etc.  Under  the  in- 
fluence of  the  myrosin  and  water  the  potassium  myronate  is  converted 
into  allyl  iso-thiocyanate,  or  volatile  oil  of  mustard.  This  action  takes 
place  at  ordinary  temperatures,  and  explains  the  pungency  of  aqueous 
mixtures  of  ground  mustard. 

Official  Preparation. 

Charts  Sinapis  .  .  Made  by  first  depriving  the  ground  black  mustard  of  fixed  oil  by  perco- 
Mustard  Paper.         lation  with  benzin,  drying,  mixing  with  solution  of   india-rubber,  and 
spreading  on  paper.    It  must  be  kept  excluded  from  moisture,  to  prevent 
the  generation  of  the  volatile  oil  before  it  is  needed  (see  Part  V.). 


OLEUM  SINAPIS  VOLATILE.   U.  S.     Volatile  Oil  of  Mustard. 

A  volatile  oil  obtained  from  Black  Mustard  by  maceration  with  water,  and  sub- 
sequent distillation. 

Chemically,  this  oil  is  allyl  iso-thiocyanate;  it  is  also  called  allyl 
sulphocyanide :  its  production  is  explained  in  the  preceding  article. 
It  is  prepared  artificially  by  distilling  allyl  sulphate  with  potassium  ihio- 
cyanate. 


Oleum  Sinapis  Volatile.   17.  S. 

Odor,  Tabtk,  and 
Reaction. 

Solubility. 

Alcohol. 

Other  Solvents. 

A  colorless  or  pale  yellow,  limpid,  and  strongly 
refractive  liquid.      Specific  gravity,  1.018 
to  1.029  at  15°  C.  (L9°  F.).    Boiling  point, 
148°  to  150°  C.  (298.4°  to  302°  F.). 

Pungent  and  acrid 
odor     and    taste ; 
neutral  reaction. 

Freely  sol- 
uble. 

Freely  soluble 
in    ether    or 
in  carbon  di- 
sulphide. 
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Tests  for  Identity. 


2f  to  3  Gm.  of  the  Oil,  6  Gm.  of  sulphuric  acid  be 
gradually  added,  the  liquid  being  kept  cool,  the 
mixture,  upon  subsequent  agitation,  will  evolve 
sulphur  dioxide,  but  will  remain  of  a  light  yellow 
color,  and  at  first  perfectly  clear,  becoming  after- 
wards thick  and  occasionally  crystalline,  while  the 
pungent  odor  of  the  Oil  will  disappear. 

If  a  mixture  of  3  Gm.  of  the  Oil  and  3  Gm.  of  alco- 
hol be  shaken,  in  a  small  flask,  with  6  Gm.  of 
ammonia  water,  it  will  become  clear  after  standing 
for  some  hours,  rapidly  at  50°  C.  (122°  F.),  and 
usually  deposit,  without  becoming  colored,  crystals 
of  thiosinamine  (allyl-thio-urea,  CS.N2H3(C3H5)  ). 

To  determine  the  proportion  of  thiosinamine  obtain- 
able from  the  Oil,  decant  the  mother-water  from 
the  crystals,  and  evaporate  it  gradually  in  a  tared 
capsule,  on  a  water-bath,  adding  fresh  portions 
only  after  the  ammoniacal  odor  of  each  preceding 
portion  has  disappeared.  Then  add  the  crystals 
from  the  flask  to  those  in  the  capsule,  rinsing  them 
out  of  the  flask  with  a  little  alcohol,  and  heat  the 
capsule  on  a  water-bath  until  its  weight  remains 
constant.  The  amount  of  thiosinamine  thus  ob- 
tained from  3  Gm.  of  the  Oil  should  be  not  less 
than  3.25  Gm.,  nor  more  than  3.5  Gm.  After  cool- 
ing, thiosinamine  forms  a  brownish,  crystalline 
mass,  fusing  at  70°  C.  (158°  F.),  and  having  a 
leek-like,  but  no  pungent,  odor.  The  mass  should 
be  soluble  in  2  parts  of  warm  water,  forming  a 
solution  which  should  not  redden  blue  litmus 
paper,  and  which  possesses  a  somewhat  bitter,  not 
persistent  taste. 


Impdeities. 


Tests  for  Impurities. 


Alcohol, Chloro- 
form, Carbon 
D  i  s  u  Iphide, 
Petroleum,  or 
Fatty  Oils. 


Phenols. 


If  a  portion  of  the 
Oil  be  heated  in 
a  flask  connected 
with  a  weil-cooled 
condenser,  it  should 
distil  completely 
between  1 48°  and 
150°  C.  (298.4°  and 
302°  F.),  and  both 
the  first  and  the  last 
portion  of  the  dis- 
tillate should  have 
the  same  specific 
gravity  as  the  origi- 
nal Oil. 

If  a  small  portion  of 
the  Oil  be  diluted 
with  5  times  its 
volume  of  alcohol, 
and  a  drop  of  ferric 
chloride  T.S.  be 
added,  no  blue  or 
violet  color  should 
be  produced. 


Volatile  oil  of  mustard  is  used  as  a  rubefacient. 

Official  Preparation. 

Linimentum  Sinapis  Compositum  .  30  C.c.  volatile  oil  of  mustard,  200  C.c.  fluid  extract  of 
Compound  Liniment  of  Mustard.  mezereum,  60  Gm.  camphor,  150  C.c.  castor  oil,  and 

sufiicient  alcohol  to  make  1000  C.c.  (see  page  341). 

ALLIUM.   U.S.     Garlic. 
The  bulb  of  Allium  sativum  Linne  (nat.  ord.  Liliacece). 

Garlic  contains  a  volatile  sulphurated  oil  known  as  allyl  sulphide, 
(03115)28,  mucilage,  albumen,  etc.  The  volatile  oil  is  the  active  prin- 
ciple. It  may  be  obtained  artificially  by  decomposing  allyl  iodide  with 
an  alcoholic  solution  of  potassium  sulphide.  Garlic  is  stimulant,  ex- 
pectorant, and  vesicant. 

Official  Preparation. 

Syrupas  AUii    .    .  Made  by  macerating  200  Gm.  of  fresh  garlic  in  300  C.c.  of  diluted  acetic 
Syrup  of  Garlic.        acid,   expressing,    adding  additional  liquid,  expressing,   and  filtering, 
then  dissolving  800  Gm.  of  sugar  in  it  by  agitation  (see  page  301).     Dose, 
one  fluidrachm  (3.7  C.c). 


Oil  of  Asafetida. 


Unofficial  Volatile  Oils  and  Allied  Products. 


Bitter  Candytuft. 
Common  Scurvy  Grass. 


From   the   gum-resin  of  Ferula   Narthex,     Nat.  Ord.  Umbelliferae. 

Habitat,  Western  Thibet.     The  yield  is  about  6  to  9  per  cent. 
Iberia  amara  contains  a  sulphurated  volatile  oil. 
From    the    herb   of   Uochlearia    oj/ichialia.      Nat.    Ord.    Cruciferae. 

Habitat,  Europe. 
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Unofficial  Volatile  Oils  and  Allied  Products.— Coniimied. 


Cress. 

Garlic. 

Hedge  \}arlic. 

Horseradish. 

Radish. 
Sagapenum. 
Shepherd's  Purse. 

Wallflower. 
Wild  Mustard. 
Wild  Radish. 

AUyl  Tri-bromide, 

CaHsBrs. 
Apiol. 

Apiol    Camphor  (crys- 
tallized), Ci2HuO«. 

Thiosinamin, 

Allyl-sulpho-urea, 
Allyl-sulpho-carba- 

mide, 
po  f  NH2 
^*  i  NHlCsHs). 


The  seed  of  Lepidium  sativum.     Nat.  Ord.  Cruciferae.     Contains  a 

sulphurated  volatile  oil. 
From   the  bulb  of  Allium  sativum.     Nat.  Ord.  Liliaceac.     Habitat, 

Europe  and  Asia.     The  yield  of  oil  is  about  \  per  cent. 

Nat.  Ord.  Cruciferae.     Contains  a  sulphurated 


AUiaria  officinalis. 

oil. 
From   the   root    of 

Habitat,  Europe. 


Cochlearia   Armoracia.     Nat.   Ord.   Cruciferae. 
The  yield  is  about  ^  per  cent. 
Haphanus  sativa  contains  a  sulphurated  volatile  oil. 
From  Ferula  persica.     The  yield  of  volatile  oil  is  small. 
The  seeds  of  Capsella  bursa-pastoris  contain  a  sulphurated  volatile 

oil. 
The  seed  of  Cheiranthus  annuus  contains  a  sul])hurated  volatile  oil. 
Theteed  of  Sinymhrium  nasturtium  contains  a  sulphurated  volatile  oil. 
The  seed  of  Jiuphanus  liaphaniatrum  contains  a  sulphurated  volatile 

oil. 
A  slightly  yellowish  liquid,  identical  with  Tri-hrom-hydrin  ;  sedative 

and  anodyne  in  its  action.     Dose,  five  or  six  drops. 
A  yellowish,  oily  liquid,  obtained  from  Apium  petroselinum.     Dose, 

fifteen  grains,  as  an  emmenagogue. 
Dose,  fifteen  grains. 

Used  in  tuberculous  diseases,  by  subcutaneous  injection,  of  4i  to  7 
grains  (0.3  to  0.45  Gm.),  in  15-per-cent.  alcoholic  solution. 


QUESTIONS  ON  CHAPTER  LV. 

VOLATILE    OILS. 

What  are  volatile  oils,  and  whence  are  they  obtained? 

Into  what  four  classes  may  they  be  divided  ? 

What  is  the  characteristic  of  each  of  these  divisions  ? 

Of  what  two  principles  do  volatile  oils  proximately  consist? 

How  may  they  be  separated  ? 

Why  are  some  stearoptens  called  camphors  ? 

What  is  the  color  of  most  volatile  oils  when  pure? 

What  is  the  most  characteristic  feature  of  volatile  oils? 

What  variation  exists  in  the  specific  gravity  of  volatile  oils  ? 

What  are  good  solvents  of  volatile  oils,  and  of  what  substances  are  they  solvents? 

What  effect  does  exposure  to  light  and  air  have  on  them  ? 

How  should  they  be  kept? 

What  effect  does  strong  nitric  acid  have  upon  them  ? 

What  effect  does  strong  iodine  have  upon  them? 

How  are  they  affected  by  alkali-^s  ? 

How  may  their  adulteration  with  fixed  oils  be  detected? 

How  may  the  presence  of  alcohol  be  detected  ? 

How  may  the  presence  of  inferior  qualities  of  the  same  kind  of  oil  be  detected  ? 

In  what  ways  are  volatile  oils  obtained  from  plants? 

What  is  the  method  most  frequently  employed  ? 

What  is  the  general  formula  lor  this  process  ? 

How  should  dried  substances  be  treated  before  being  subjected  to  distillation  ? 

What  purposes  does  water  serve  in  distilling  vegetable  substances  along  with  it? 

When  vegetable  substances  contain  volatile  oils  which  do  not  readily  distil  at  the 
temperature  of  boiling  water,  how  are  they  treated  ? 

Where  oils  are  injured  by  heat,  and  it  is  desirable  to  distil  them  at  as  low  a  tem- 
perature as  possible,  how  may  the  distillation  be  acc(miplished  ? 

What  will  be  the  effect  where  too  much  water  is  used  ? 

What  will  be  the  effect  where  not  enough  water  is  used  ? 
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What  is  the  process  known  as  cohobation  ? 

How  may  oils  be  freed  from  the  disagreeable  odor  which  they  are  apt  to  have  when 
first  procured  ? 

When  altered  by  exposure  to  air,  how  may  they  be  partially  restored  to  their 
former  quality  ? 

What  is  meant  by  distillation  "  per  se"  ? 

In  what  cases  and  for  what  reason  is  this  used  ? 

Expression — Is  this  a  good  method  of  obtaining  oils? 

What  is  the  principal  objection  to  it? 

What  is  meant  by  the  process  of  solution  or  absorption  ? 

How  is  the  process  of  maceration  conducted  ? 

How  is  the  process  of  digestion  conducted  ? 

What  is  the  process  known  as  enfleurage  ? 

How  is  the  "pneumatic  process"  conducted? 

How  are  oils  prepared  by  the  "percolation  process"? 

Sweet  orange  peel — Give  the  Latin  name.     Whence  is  it  obtained  ? 

To  what  does  it  owe  its  virtues,  and  for  what  is  it  used  ? 

What  are  the  official  preparations  of  it  ? 

Bitter  orange  peel — Give  the  Latin  official  name.     Whence  is  it  obtained? 

What  principles  does  it  contain  ?     What  is  the  dose? 

What  are  official  preparations  of  it  ? 

Oil  of  orange  peel — Give  the  Latin  official  name.     How  is  it  obtained? 

What  is  its  composition?     Give  description,  specific  gravity,  and  solubility. 

For  what  is  it  used  ? 

What  are  official  preparations  of  it  ? 

Orange  flowers — What  is  the  Latin  official  name?  From  what  plants  is  it 
obtained  ? 

For  what  are  they  used  ? 

How  may  fresh  orange  flowers  be  preserved  ? 

What  official  preparation  is  there  of  them  ? 

Oil  of  orange  flowers — What  is  its  synonyme  ? 

How  is  it  obtained,  and  where  does  it  come  from  ? 

What  is  its  composition?     Describe  it  and  give  its  specific  gravity. 

What  is  the  best  quality  called  ? 

What  is  "  neroli  blgarade"  ? 

What  is  "  essence  de  petit  grain"  ? 

For  what  is  this  oil  used  ? 

What  is  lemon  peel,  and  for  what  is  it  used? 

What  does  it  contain  ? 

Oil  of  lemon — What  is  the  Latin  official  name?      How  is  it  obtained? 

What  is  its  chemical  composition  ?  Give  description,  specific  gravity,  and  solu- 
bility. 

How  may  it  be  preserved  from  the  efi'ects  of  oxidation  ? 

What  official  preparation  is  there  of  it  ? 

Oil  of  bergamot — How  and  whence  is  it  obtained  ? 

From  what  does  it  derive  its  name  ?  Give  description,  specific  gravity,  and  solu- 
bility. 

What  is  an  "ecuelle,"  and  how  is  it  used? 

For  what  is  this  oil  used  ? 

Peppermint — What  is  the  Latin  official  name?  What  part  of  the  plant  is 
official  ? 

To  what  are  its  properties  due  ? 

Oil  of  peppermint— Give  Latin  name,  description,  specific  gravity,  and  solubility. 

To  what  does  oil  of  peppermint  owe  its  odor? 

Menthol — Describe  odor,  taste,  chemical  reaction,  and  solubility.  What  is  its 
melting-point  ? 

What  is  Its  boiling-point? 

For  what  is  it  used  ? 

What  are  the  official  preparations  of  oil  of  peppermint  ? 

Spearmint — What  is  the  Latin  official  name  ?     To  what  does  it  owe  its  properties  ? 

What  is  the  yield  of  volatile  oil? 

OH  of  spearmint — Describe  odor,  taste,  chemical  reaction,  and  solubility. 

Give  its  specific  gravity. 

What  does  it  contain?     For  what  is  it  used? 

What  are  the  official  preparations  of  it  ? 
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Oil  of  lavender  flowers — What  is  tlie  Latin  name?  Describe  odor,  taste,  cheMiieuI 
reaction,  and  solubility. 

"What  is  its  specific  ijravity  ? 

What  kind  of  an  oil  is  it,  and  what  does  it  contain? 

What  preparations  of  it  are  oflBcial  ? 

How  may  the  presence  of  alcohol  be  detected  ? 

Where  does  the  best  quality  come  from  ? 

Oil  of  rosemary — What  is  the  Latin  name  ?    Give  description  and  specific  gravity 

How  is  it  obtained? 

Of  what  does  it  consist? 

In  what  preparations  is  it  used  ? 

Hedeoma — What  is  its  synonyme?     Where  does  it  come  from? 

To  what  does  it  owe  its  virtues? 

What  are  its  medicinal  properties? 

Oil  of  pennyroyal — What  is  the  Latin  name?  Give  description  and  specific 
gravity.     What  is  its  solubility  ?     What  is  the  dose  ? 

Marrubium — What  is  its  synonyme?     What  part  of  the  plant  is  oflicial? 

What  does  it  contain  ? 

What  are  its  medicinal  properties  ? 

Melissa — What  is  its  synonyme?     What  part  of  the  plant  is  official? 

To  what  does  it  owe  its  properties,  and  what  are  they  ? 

Oil  of  thyme — What  is  the  name  of  the  herb  ? 

Give  description  and  specific  gravity.  Describe  the  odor,  taste,  chemical  reaction, 
and  solubility. 

By  what  name  is  this  oil  known  commercially? 

What  is  the  difierence  between  the  red  oil  and  the  white  oil  ? 

Does  this  oil  vary  in  composition? 

Of  what  does  the  more  volatile  portion  consist?    What  is  the  less  volatile  portion  ? 

What  is  the  formula  in  symbols  of  the  latter?  Describe  the  odor,  taste,  and  chemi- 
cal reaction. 

In  what  other  oil  is  this  substance  found? 

For  what  purpose  is  oil  of  thyme  used  ? 

Salvia — What  is  its  synonyme?     What  part  of  the  plant  is  official? 

Of  what  does  its  volatile  oil  consist? 

For  what  is  it  used  ? 

Scutellaria — What  is  the  name  of  the  plant  from  which  it  is  derived  ? 

What  is  its  synonyme  ?     What  does  it  contain  ?     For  what  is  it  used? 

What  official  preparation   is  made  of  it  ? 

Caraway — From  what  plant  is  it  derived? 

What  does  it  contain  ?     W^hat  are  its  medicinal  properties? 

Oil  of  caraway — What  is  its  specific  gravity.  Describe  the  odor,  taste,  chemical 
reaction,  and  solubility.     Of  what  does  it  consist? 

Fennel — What  is  the  Latin  name?     From  what  plant  is  it  derived? 

What  does  it  contain  ?     For  what  is  it  used  ? 

Oil  of  fennel — What  is  its  specific  gravity  ?  Describe  odor,  taste,  chemical  reaction, 
and  .solubility.     Of  what  does  it  consist  ? 

What  official  preparation   is  made  of  it? 

Coriander — Whence  is  it  derived  ? 

How  much  volatile  oil  does  it  yield? 

How  much  fixed  oil  does  it  yield? 

Into  what  official  preparation  does  it  enter  ? 

Oil  of  coriander — What  is  its  specific  gravity? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

What  is  its  chemical  composition  ? 

For  what  is  it  used  ? 

Sumbul — From  what  plant  is  it  derived  ? 

What  does  it  contain,  and  for  what  is  it  used? 

What  official  preparation  is  made  of  it  ? 

Anise — From  what  plant  is  it  derived  ? 

What  does  it  contain  ?     For  what  is  it  used  ? 

Oil  of  anise — From  what  plants  is  it  obtained  ? 

Are  these  products  identical  ?     What  is  its  specific  gravity  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

Of  what  does  it  consist? 

What  preparations  of  it  are  official  ? 
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lUicium — What  is  its  synonyme  ? 

What  is  the  name  of  the  plant  from  which  this  is  derived? 

How  much  volatile  oil  does  it  contain  ? 

What  other  constituents  has  it? 

Cinnamon — Give  the  Latin  official  name.      What  is  cinnamon  defined  to  be? 

To  what  does  cinnamon  owe  its  virtues  ? 

What  other  constituents  are  present  ? 

Into  how  many  official  preparations  does  it  enter? 

In  what  one  is  it  the  sole  active  ingredient? 

Oil  of  cinnamon — What  is  known  as  oil  of  cinnamon  in  commerce  ? 

Are  these  two  oils  identical  ? 

What  is  the  diflFerence  in  their  specific  gravities  and  other  properties  ? 

Of  what  does  oil  of  cinnamon  consist? 

When  slightly  oxidized  what  is  produced? 

Upon  further  oxidation  what  is  produced? 

Why  is  cinnamon  water  made  from  Ceylon  cinnamon  cloudy? 

What  official  preparations  are  made  from  it? 

Cloves — What  is  the  Latin  name?     What  are  cloves? 

What  two  crystallizable  principles  do  they  contain? 

What  other  constituents  do  they  contain  ? 

For  what  is  it  used  ? 

Oil  of  cloves — Give  description  and  specific  gravity.     What  is  the  Latin  name? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

Of  what  does  the  oil  of  cloves  consist  ? 

How  may  these  oils  be  separated  ? 

What  combination  is  formed  when  oil  of  cloves  is  mixed  with  concentrated  solu- 
tion of  potassa  ? 

What  is  the  composition  and  specific  gravity  of  light  oil  of  cloves  ? 

Heavy  oil  of  cloves — Give  description  and  specific  gravity. 

What  is  its  boiling-point? 

Of  what  does  it  consist,  and  what  eSect  does  it  have  on  alkalies  ? 

Into  what  principle  may  eugenic  acid  be  converted  ? 

What  is  its  use? 

Allspice — What  is  the  Latin  official  name?      What  is  it? 

How  much  volatile  oil  does  it  contain?     What  else  does  it  contain? 

Oil  of  pimenta — What  is  its  specific  gravity  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

What  action  does  solution  of  potassa  have  upon  it? 

Of  what  does  it  consist? 

For  what  is  it  used  ? 

Oil  of  myrcia. — What  is  its  synonyme?     Whence  is  it  obtained? 

What  action  does  solution  of  potassa  have  upon  it? 

Of  what  does  it  consist? 

What  official  preparation  is  made  from  it? 

Vanilla — Whence  is  it  obtained  ? 

What  are  its  constituents  ? 

Considered  chemically,  what  is  vanillin? 

From  what  is  artificial  vanillin  made? 

Are  the  flavors  of  vanilla  and  artificial  vanillin  identical  ? 

What  causes  the  difference? 

What   official  preparation  is  made  from  vanilla  ? 

Oil  of  cajuput — From  what  is  it  obtained? 

Describe  odor,  taste,  and  chemical  reaction. 

What  is  its  composition,  and  what  is  it  termed  chemically? 

What  is  its  boiling-point?     Its  solubility  ?     Its  specific  gravity ? 

To  what  is  its  green  color  owing? 

Eucalyptus — From  what  tree  is  it  obtained  ? 

What  are  its  constituents  ? 

Upon  which  of  these  do  the  virtues  depend? 

What  are  its  properties  ? 

What  official  preparation   is  made  from  it  ? 

Oil  of  eucalyptus — Whence  is  it  obtained ?     What  is  its  specific  gravity? 

Describe  odi)r,  taste,  chemical  reaction,  and  solubility. 

Of  what  does  it  consist? 

Myristica — What  is  it?     What  is  the  common  name? 
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To  what  does  it  owe  its  activity  ? 

How  much  fixed  oil  does  it  contain  ? 

In  how  many  official  preparations  is  it  found? 

Oil  of  nutmeg — What  is  the  Latin  name? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

Of  what  does  it  consist? 

Expressed  oil  of  nutmeg — What  is  this  usually  called? 

How  is  it  made  ?     What  is  its  chemical  composition  ? 

What  official  preparation  is  made  from  it? 

Mace — What  is  the  Latin  name?     What  is  mace  ? 

What  does  it  contain  ? 

Is  the  fixed  oil  identical  with  the  expressed  oil  of  nutmeg? 

Is  this  the  commercial  oil  of  mace? 

Cascarilla — From  what  shrub  or  tree  is  it  obtained  ? 

What  are  its  constituents?     What  is  the  dose? 

Sassafras — What  are  its  constituents? 

For  what  is  it  used,  and  into  what  preparations  does  it  enter  ? 

Oil  of  sassafras — Describe  it.     What  is  its  specific  gravity? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

What  action  does  nitric  acid  have  upon  it  ? 

Where  is  it  largely  produced,  and  what  is  the  yield? 

Of  what  does  it  consist  ? 

How  much  safrol  does  it  contain  ? 

Wiiitergreen — What  is  the  Latin  name?     Whence  is  it  obtained? 

What  are  its  constituents? 

What  are  its  properties  and  use? 

Oil  of  wintergreen — Wiiat  is  the  Latin  name? 

Describe  it  and  give  S{)ecitic  gravity. 

Of  what  does  it  consist? 

What  action  does  concentrated  solution  of  soda  or  of  potassa  have  upon  it? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

To  what  is  its  reddish  color  due  ? 

How  may  its  adulteration  with  chloroform  or  alcohol  be  detected  ? 

How  may  the  presence  of  oil  of  sassafras  be  detected  ? 

What  official  preparation  is  made  from  it  ? 

Calamus — What  is  its  synonyme?     What  are  its  constituents? 

What  are  its  properties  and  use? 

What  official  preparation  is  made  from  it  ? 

Cardamom — Give  the  Latin  name. 

Whence  is  it  obtained,  and  where  does  it  come  from  ? 

What  do  the  seeds  contain  ?     What  is  the  specific  gravity  of  the  volatile  oil  ? 

How  is  it  usually  made? 

When  made  in  this  way,  is  it  pure? 

Of  what  two  preparations  is  it  the  principal  ingredient? 

Ginger — To  what  does  it  owe  its  virtues? 

How  much  volatile  oil  does  it  contain? 

What  are  the  official  preparations  of  it  ? 

Camphor — What  is  the  Latin  name?     Give  the  symbol  and  atomic  weight. 

What  is  camphor? 

What  is  compressed  camphor?     What  is  its  specific  gravity? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

What  are  its  melting-  and  boiling-points? 

How  is  refined  camphor  usually  made? 

What  is  the  dose  ? 

What  are  the   official  preparations  of  camphor? 

Monobromated  camphor — Give  Latin  name,  formula  in  symbols,  and  molecular 
weight. 

Describe  a  process  for  making  this. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity- 

What  is  the  dose  ? 

Thymol — What  is  the  formula  in  symbols?     How  is  it  obtained? 

From  what  different  plants  has  it  been  obtained  ? 

In  what  respects  does  the  phenol  of  the  oil  of  Thymus  serpyllum  (Linn.)  differ 
from  thymol  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 
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How  may  the  impurity  of  carbolic  acid  be  detected  ? 

What  are  its  properties  and  uses  ? 

Bitter  almond — What  is  the  Latin  name  ?    What  does  it  contain  ? 

Into  what  is  amygdalin  decomposed  in  the  presence  of  water?  Describe  rationale 
of  process. 

For  what  is  bitter  almond  used? 

Oil  of  bitter  almond — Give  Latin  official  name. 

Does  this  oil  pre-exist  in  the  almond  ? 

Why  can  it  not  be  obtained  from  sweet  almond  ? 

How  is  it  made?     Describe  rationale  of  process.     What  is  the  dose? 

Is  artificial  benzyl-aldehyd  identical  with  the  product  obtained  from  almond  ? 

How  is  it  made?     Does  it  contain  hydrocyanic  acid? 

What  impurities  is  it  likely  to  contain  ? 

Is  this  artificial  product  identical  with  the  oil  of  myrbane? 

How  is  this  latter  substance  made,  and  for  what  is  it  used  ? 

Oil  of  bitter  almond— Describe  odor,  taste,  chemical  reaction,  and  solubility. 

How  may  the  following  impurities  be  detected? — viz.:  Chloroform  or  alcohol; 
nitrobenzol. 

What  official  preparation   is  made  from  it? 

Wild  cherry — What  is  the  Latin  name?     Of  what  tree  is  this  the  bark? 

When  should  it  be  collected? 

What  does  it  contain  ? 

Why  should  the  preparations  of  wild  cherry  be  made  without  heat  ? 

What  are  its  properties  ? 

What   official  preparations   are  made  from  it? 

Diluted  hydrocyanic  acid — What  is  the  Latin  name?     What  is  its  sj'nonyme? 

How  much  absolute  hydrocyanic  acid  does  it  contain  ? 

How  is  it  made?     How  may  its  strength  of  2  per  cent,  be  tested? 

How  may  it  be  prepared  extemporaneously  ?     Give  rationale  of  process. 

How  may  it  be  identified  ? 

What  is  cyanogen  ?     Does  it  exist  ready  formed  in  nature  ? 

Combined  with  hydrogen,  what  does  it  form  ? 

Combined  with  metals  and  bases,  what  are  formed  ? 

What  is  Scheele's  hydrocyanic  acid? 

When  hydrocyanic  acid  is  decomposed  upon  keeping  what  substance  is  formed  ? 

How  may  its  decomposition  be  prevented  or  lessened  ?     What  is  the  dose  ? 

What  is  the  effect  of  prescribing  cyanide  of  potassium  in  combination  with  an  acid? 

White  mustard — What  is  the  Latin  name  ?     What  does  it  contain  ? 

Under  the  influence  of  myrosin  and  water,  into  what  substances  is  sinalbin  decom- 
posed ? 

Is  this  volatile  oil  the  official  oil  of  mustard  ? 

What  are  the  other  constituents  of  white  mustard  ? 

Does  it  contain  starch  ?     For  what  is  it  used  ? 

Black  mustard — What  is  the  Latin  name  ?     What  does  it  contain  ? 

Under  the  influence  of  myrosin  and  water,  into  what  is  potassium  myronate  con- 
verted ? 

Does  this  action  take  place  at  ordinary  temperatures? 

What  official  preparation  is  made  from  black  mustard  ? 

Volatile  oil  of  mustard — What  is  the  Latin  name  ?     How  is  it  obtained  ? 

What  is  this  oil  chemically  considered  ? 

How  is  it  prepared  artificially  ?     Give  description  and  specific  gravity. 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

At  what  temperature  does  it  boil  ? 

What  action  does  sulphuric  acid  have  upon  it? 

How  may  the  presence  of  carbon  disulphide  be  detected? 

What  is  its  use  ? 

What  official  preparation  contains  it? 

Garlic — What  is  the  Latin  officinal  name?     What  does  it  contain  ? 

What  is  the  active  principle? 

How  may  it  be  obtained  artificially? 

What  are  the  medicinal  properties  of  garlic? 

What  official  preparation  is  made  from  it  ? 
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CHAPTEE    LYL 


OFFICIAL  DRUGS  AND  PRODUCTS   CONTAINING  VOLA- 
TILE OIL  WITH  SOFT  RESIN. 

PIPER.   U.  S.     Pepper.     [Black  Pepper.] 
The  unripe  fruit  of  Pipernigrum  Linne  (nat.  ord.  Pipei-acece). 

Black  pepper  contains  piperin,  a  neutral  princij^le,  2  per  cent,  of 
volatile  oil,  a  pungent  resin,  soluble  in  alcohol,  ether,  and  alkaline 
solutions. 

The  volatile  oil  is  a  terpenc,  CioHig.  Its  priucii)al  use  is  as  a  condi- 
ment. 

Official  Preparation. 


Oleoresina  Fiperis  . 

Oleoresin  of  Pepper. 


Made  by  percolating  pepper  with  ether  and  evaporating  the  ether 
(see  page  435).  The  yield  is  about  5  per  cent.  Dose,  one  to  two 
minims  (0.06  to  0.12  C.c). 


PIPERINUM.   U.S.     Piperin. 

Ci,Hi9N03  =  284.38. 

A  neutral  principle  obtained  from  pepper,  and  obtainable  also  from  other  plants  of 
the  natural  order  Piperacece. 

Preparation. — Piperin  is  obtained  by  treating  pepper  with  alcohol, 
evaporating  the  tincture  to  the  consistence  of  an  extract,  submitting  the 
extract  to  the  action  of  an  alkaline  solution,  by  which  the  oleaginous 
matter  is  converted  into  soap,  washing  the  undissolved  portion  with 
cold  water,  separating  the  liquid  by  filtration,  treating  the  matter  left 
on  the  filter  with  alcohol,  and  allowing  the  solution  thus  obtained  to 
evaporate  spontaneously,  or  by  a  gentle  heat.  Crystals  of  })iperin  are 
deposited,  and  may  be  purified  by  alternate  solution  in  alcohol  or  ether, 
and  crystallization. 

Piperin  is  decomposed  by  alkalies  in  alcoholic  solution  into  piperic 
acid,  CjjHioO^,  and  pipcndine,  C5H11N.  It  was  formerly  considered  to 
be  an  alkaloid  of  feeble  power. 


Piperinum.   U.  S. 

Odor,  Tastf,  and 
Reaction. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

Colorless,    or   pale  yellowish, 
shining,  four-sided  prisms, 
permanent  in  the  air.  When 
hcate<l  to  130°  C.  (206°  F.), 
Piperin    melts.      Upon    ig- 
nition    it    emits     alkaline 
vapors,    and    is  consumed, 
leaving  no  residue. 

Odorless;  almost  taste- 
less   when    first    put 
in  the  mouth,  but  on 
prolonged         contact 
producing     a     sliarp 
and  biting  sensation; 
neutral  reaction. 

Almost 
insoluble. 

At  16°  C. 
(60°  F.), 

Cold, 
30  parts. 

Boiling, 
1  part. 

Very      soluble 
in  hot  acetic 
acid;  slightly 
soluble        in 
ether. 
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Tests  for  Identity. 

Concentrated  sulphuric  acid  dissolves  Piperin  with  a  dark,  blood-red  color,  which  disappears 
on  dilution  with  water.  When  treated  with  nitric  acid,  Piperin  turns  rapidly  first  orange, 
then  red,  and  the  acid  acquires  a  yellow  color,  deepening  to  reddish  as  the  crystals  dissolve. 
On  adding  to  this  solution  an  excess  of  potassium  hydrate  T.S.,  the  color  is  at  first  yellow, 
but  upon  boiling  it  deepens  to  blood-red. 

Uses. — Piperiu  has  been  used  as  a  stimulant  and  an  antiperiodic. 
Its  virtues,  however,  in  this  connection  depend  principally  upon  its 
impurities, — i.e.,  adhering  resin  and  oil.  When  absolutely  pure  and 
colorless  it  has  but  little  medicinal  action. 

MATICO.   U.S.     Matico. 

The  leaves  of  Piper  angustifolium  Kuiz  et  Pavon  (nat.  ord.  Piperacece). 

Matico  leaves  contain  about  2  per  cent,  of  volatile  oil,  a  pungent 
resin,  a  crystalline  principle,  artanthic  add,  and  tannin.  Matico  is 
stimulant  and  haemostatic. 

Official  Preparations. 

Eztraotum  Matico  Fluidum  .  Made  with  a  menstruum  consisting  of  3  parts  of  alcohol  and  1 

Fluid  Extract  of  Matico.  part  of  water  (see  page  414).     Dose,  one-half  to  one  flui- 

drachm  (1.8  to  3.7  C.c). 

Tinctura  Matioo    ....    .  Made  by  percolating  100  Gm.  of  powdered  matico  with  diluted 

Tincture  of  Matico.  alcohol  to  make  1000  C.c.  (see  page  372).     Dose,  one  flui- 

drachm  (3.7  C.c). 

CUBEBA.   U.S.     Cubeb. 

The  unripe  fruit  of  Piper  Cubeba  Jjinne  filius  (nat.  ord.  Piperacece). 

This  useful  fruit,  or  berry  as  it  is  commonly  called,  contains  about  10 
per  cent,  of  volatile  oil,  3  per  cent,  of  resin,  cubebin,  cubebic  acid,  wax, 
fat,  etc.  The  virtues  of  cubeb  reside  in  the  cubebic  acid,  resin,  and  oil, 
cubebin  when  pure  being  destitute  of  activity.  Cubebic  acid,  cubebic 
resin,  and  cubebin  are  all  colored  red  by  strong  sulphuric  acid.  Cubeb 
is  used  as  a  diuretic,  stimulant,  and  expectorant. 

Official  Preparations. 
Eztractum  Cubebse  Fluidum  .  Made  with  a  menstruum  of  alcohol  (see  Dage  403).     Dose,  one- 
Fluid  Extract  of  Cubeb.  half  to  one  fluidrachm  (1.8  to  3.7  C.c.'). 

Oleoresiua  Cubebae Made   by  percolating   cubeb   with   ether,   distilling   off,    andj 

Oleoresin  of  Cubeb.  evaporating  the  ether  (see  page  434).     The  yield  is  18  to  251 

■    per  cent.     Dose,  five  to  fifteen  minims  (0.3  to  0.9  C.c).  I 

Trochisoi  Cubebae Each  troche  contains  about  i  grain  of  oleoresin  of  cubeb  (seej 

Troches  of  Cubeb.  Trochisci,  Part  V.). 

Tinotura  Cubebae Made  by  percolating  200  Gm.  of  cubeb  with  sufiBcient  diluted 

Tincture  of  Cubeb.  alcohol  to  make  1000  C.c  (see  page  366).     Dose,  one  to  tw« 

fluidrachms  (3.7  to  7.4  C.c). 

OLEUM  CUBEB/E.   U.S.     Oil  of  Cubeb. 
A  volatile  oil  distilled  from  Cubeb. 

It  is  a  colorless,  or  pale  greenish,  or  yellowish  liquid,  having  the] 
characteristic  odor  of  cubeb,  a  warm,  camphoraceous,  aromatic  taste,! 
and  a  neutral  reaction.  Sp.  gr.  about  0.920.  It  is  soluble  in  an  equal] 
weight  of  alcohol. 

The  oil  contains  a  small  amount  of  a  hydrocarbon,  CioHig,  boiling  at 
158°-163°  C.  (316.4°-325.4°  F.),  and  two  oils  of  the  formula  C15H24,, 
boiling  at  262°-265°  C.  (503.6°-509°  F.),  one  of  which  unites  witt 
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HCl,  while  the  other  does  not.  Upon  standing,  it  sometimes  deposits 
rhomboidal  prismatic  crystals  of  a  stearopten.  The  crystals  have  the 
formula  CgoH^g  +  'iHp,  are  fusible  at  67°-68"  C.  (152.6°-154.4°  F.), 
and  volatilize  without  change  at  148°-150°  C.  (298.4°-302°  ¥.).  Oil 
of  cubeb  is  an  aromatic  stimulant  and  carminative. 

CAPSICUM.  U.  S.  Capsicum.  [Cayenne  Pepper.  African  Pepper.] 
The  fruit  of  Capsicum  fasti  fj  latum  Blume  (Nat.  Ord.  Solanaceo'). 
The  principal  constituents  of  capsicum  are  capsaicin,  C9H14O2,  traces 
of  a  volatile  alkaloid  and  a  volatile  oil,  fixed  oil,  resin,  coloring-matter, 
etc.  Capsaicin  is  in  colorless  crystals,  volatile,  intensely  acrid,  and 
soluble  in  alcohol,  ether,  and  fixed  oils.  Capsicum  is  stimulant  and 
rubefacient. 

Official  Preparations. 

Emplastrum  Capsici Made  by  spreading  re.?in   plaster  upon   muslin,  cooling,  and 

Capsicum  I'laster.  applying  a  thin  coating  of  oieoresin  of  capsicum. 

Extraotum  Capsici  Fluidum  •   Made  with  alcohol  (see  page  399).     Dose,  one-half  to    one 
Fluid  E.\tiact  of  t'aj>sicuiu.  minim  (0.03  to  0.06  C.c). 

Oleoresina  Capsici Madeby  percolating  powdered  capsicum  with  ether,  distilling, 

Oieoresin  of  Capsicum.  and  evaporating  (see  page  434).     Yield,  5  per  cent.     Dose, 

one-fourth  to  one  minim  (0.015  to  0.06  C.c). 

Tinctura  Capsioi Made   by  percolating  50  Gm.  of  powdered  capsicum  with  a 

Tincture  of  Capsicum.  menstruum  of  19  parts  of  alcohol  and  1  part  of  water  until 

1000  C.c.  are  obtained  (see  page  363).     Dose,  one-half  to 
one  fluidrachm  (1.8  to  3.7  C.c). 

COPAIBA.   U.S.     Copaiba.     [Balsam  of  Copaiba.] 

The  oieoresin  of  Copaiba  Langsdorffil  (Desfontaines)  O.  Kuntze,  and  of  other  spe- 
cies of  Copaifera  (nat.  ord.  Leguminosce) . 

Copaiba  is  mostly  imported  from  Para,  in  Brazil,  Maracaibo,  in 
Venezuela,  and  other  South  American  ports.  It  contains  copaivic  acid, 
volatile  oil,  and  a  bitter  principle.  Copaivic  acid,  CjoHg^Og,  the  resin- 
ous mass  left  after  distilling  the  oil,  forms  a  series  of  amorphous  salts. 
(See  Massa  Copaibse.)  It  may  be  obtained  pure  by  exposing  a  mixture 
of  nine  parts  of  copaiba  and  two  parts  of  aqueous  ammonia  (sp.  gr.  0.95) 
to  a  temperature  of  10°  C.  (50°  F.).     Copaiba  is  often  adulterated. 


Copaiba.   U.  S. 


A  transparent  or  translucent, 
more  or  less  viscid  liquid, 
of  a  color  varying  from 
pale  yellow  to  brownish- 
yellow.  Sp.  gr.  0.940  to 
0.990  at  15°  C.  (59°  F.). 


Odor  and  Taste. 


Peculiar  aromatic 

odor ;  persistently 

bitter  and      acrid 
taste. 


Solubility. 


Insoluble. 


Alcohol.         Other  Sulventa. 


Absolute, 
Readily 
soluble. 


Soluble  in  ether, 
c  h  1  o  r  o  form, 
carbon  disul- 
phidc,  benzin, 
and  fixed  and 
volatile  oils. 


Tests  foe  Identity. 


Impurities. 


Tests  foe  Impurities. 


It  is  not  fluorescent,  and 
when  heated  to  130°  C. 
(266°  F.)  does  not  become 
gelatinous.  It  yields  a 
transparent  mixture  with 
one-third  of  its  volume  of 
ammonia  water. 


Fixed  Oils. 


Gurjun   Bal- 
sam. 


When  subject  to  heat,  it  does  not  evolve  the 
odor  of  turpentine,  and,  after  distilling  off 
the  volatile  oil,  the  residue,  when  cool,  should 
be  amorphous,  transparent,  and  friable. 

On  adding  1  drop  of  Copaiba  to  19  drops  of 
carbon  disulphide  and  .^baking  the  mixture 
with  1  drop  of  a  cold  mixture  of  equal  jiarts 
of  sulphuric  and  nitric  acids,  it  should  not 
acquire  a  purplish-red  or  violet  color. 
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Uses. — Copaiba  is  stimulant  and  diuretic,  and  has  a  special  irritant 
action  upon  the  mucous  membranes  of  the  urinary  passages.  Dose, 
from  twenty  minims  to  one  fluidrachm  (1.2  to  3.7  C.c). 

Official  Preparations. 

Massa  Copaibae  .    .    .  This  is  a  magnesium   copaivate,  and  is  made  by  mixing  6  parts  of 

Mass  of  Copaiba.  magnesia  with  94  parts  of  copaiba  :  the  solidification  takes  place 

better  if  the  magnesia  be  hydrated.     Dose,  five  to  ten  grains  (0.3 

to  0.6  Gm.).     (See  Part  V.) 

Hesina  Copaibae     .    .  The  residue  left  after  distilling  copaiba  (copaivic  acid)  (see  page  461). 

Resin  of  Copaiba.  Dose,  five  to  ten  grains  (0.3  to  0.6  Gm.). 

OLEUM    COPAIBiE.   U.  S.     Oil  of  Copaiba. 
A  volatile  oil  distilled  from  Copaiba. 

It  is  a  colorless  or  pale  yellowish  liquid,  having  the  characteristic  odor 
of  copaiba,  a  pungent,  bitterish  taste,  and  a  neutral  reaction.  Sp.  gr. 
0.890  to  0.910.  It  is  soluble  in  ten  times  its  volume  of  alcohol,  form- 
ing a  slightly  turbid  liquid. 

This  oil  is  a  hydrocarbon,  consisting  of  CioHig  and  C15II24.  It  is 
used  as  a  stimulant,  and  for  the  same  purposes  as  copaiba.  Dose,  five 
to  ten  minims  (0.3  to  0.6  C.c). 

OLEUM   SANTALL   U.  S.     Oil  of  Santal.     [Oil  of  Sandal-Wood.] 

A  volatile  oil  distilled  from  the  wood  of  Santalum  album  Linne  (nat.  ord.  Santa- 
lacece). 

It  is  a  pale  yellowish  or  yellow  liquid,  of  a  peculiar,  strongly  aro- 
matic odor,  a  pungent  and  spicy  taste,  and  a  slightly  acid  reaction.  Sp. 
gr.  0.970  to  0.978.  It  is  readily  soluble  in  alcohol,  and  is  liable  to  be 
grossly  adulterated.  If  to  1  C.c.  of  the  oil  at  20°  C.  (68°  F.)  there  be 
added  10  C.c.  of  a  mixture  of  3  volumes  of  alcohol  and  1  volume  of 
water,  a  perfectly  clear  solution  should  be  obtained  (test  for  cedarwood 
oil,  castor  oil,  and  other  fatty  oils). 

This  is  an  oxygenated  oil,  consisting  of  C15H24O  and  CigHjgO.  It  is 
used  as  a  stimulant  to  the  mucous  membranes,  especially  in  the  treat- 
ment of  gonorrhcea.  It  is  generally  administered  in  capsules.  Dose, 
five  to  fifteen  minims  (0.3  to  0.9  C.c). 

BUCHU.   U.  S.     Buchu. 

The  leaves  of  Barosma  beiulina  (Thunberg)  Bartling  et  Wendland,  and  Barosma 
erenulata  (Linne)  Hooker  (nat.  ord.  Rutacece). 

Tills  drug  owes  its  valuable  properties  to  the  presence  of  a  volatile 
oil  and  resin  :  it  also  contains  a  bitter  principle,  mucilage,  etc.  The 
stearopten  diosphenol  is  colored  dark  green  by  ferric  chloride.  Buchu 
is  used  as  a  diuretic  and  stimulant. 

Official  Preparation. 

Extraotum  Buchu  Fluidum  .  Made  with  a  menstruum  of  alcohol  (see  page  397).     Dose,  one 
Fluid  Extract  of  Buchu.  fluidrachm  (3.7  C.c). 

SERPENTARIA.  U.  S.     Serpentaria.     [Virginia  Snakeroot.] 

The  rhizome  and  roots  of  Aristolochia  Serpentaria  Linne,  and  of  Aristolochia  reti- 
culata Nuttall  (nat.  ord.  Aristolochiacece). 
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This  rhizome,  wheu  fresh,  contains  1  per  cent,  of  volatile  oil,  a  bitter 
principle,  starch,  sugar,  etc.  It  yields  its  virtues  to  alcohol  and  diluted 
alcohol.     It  is  one  of  the  ingredients  in  compound  tincture  of  cinchona. 

Official  Preparations. 

Extractum  Serpentariae  Fluidum   .  Made  with  a  menstruum  of  4  parts  of  alcohol  and  1  part 
Fluid  Ijlxtract  of  Serpentaria.  of  water  (see   page   424).      Dose,    twenty   to   thirty 

minims  (1.2  to  1.8  C.c.). 

Tinotura  Serpentariae Made  by  percolating  100  Gm.  of  powdered  serpentaria 

Tincture  of  Serpentaria.  with  sufficient  menstruum  (65  alcohol  and  35  water)  to 

make  1000  C.c.  (see  page  378).     Dose,  one  fluidrachm 
(3.7  C.c). 

HUMULUS.   U.S.     Hops. 
The  strobiles  of  Humulus  Ijupuliis  Linne  (nat.  ord.  Urticacece). 

Hops  owe  their  sedative  virtues  to  a  small  quantity  of  volatile  oil ; 
their  bitterness  is  due  to  the  resin  and  lupulin  present. 

Official  Preparation. 

Tinotura  Humuli    .  Made  by  percolating  200  Gm.  of  hops  with  sufficient  diluted  alcohol  to 
Tincture  of  Hops.         make  1000  C.c.  (see  page  369).     Dose,  one  fluidrachm  (3.7  C.c). 

LUPULINUM.   U.  S.     Lupulin.     [Lupulina,  Pharm.  1870.] 

The  glandular  powder  separated  from  the  strobiles  of  Humulus  Lupulus  Linne 
(nat.  ord.  Urticacece). 

Lupulin  contains  10  per  cent,  of  volatile  oil,  which,  on  exposure, 
yields  valerianic  acid,  tryraethylamine,  a  bitter  principle  (lupamaric 
acid),  CgjHjoOy,  resin,  wax,  and  an  alkaline  liquid  termed  lupuline. 
Alcohol  and  ether  are  the  best  solvents. 

Official  Preparations. 

Extractum  Lupulini  Flaidum    .  Made  with  a  menstruum  of  alcohol  (see  page  413).     Dose, 
Fluid  Extract  of  Lupulin.  ten  to  fifteen  minims  (0.(5  to  0.9  C.c). 

Oleoresina  Lupulini Made  by  percolating  lupulin   with   ether,  distilling,  and 

Oleoresin  of  Lupulin.  evaporating  the  ether.     The  yield  is  about  50  per  cent. 

(see  page  435).     Dose,  three  to  ten  minims  (0.18  to  O.G 
C.c). 

CANNABIS   INDICA.   U.S.     Indian  Cannabis.     [Indian  Hemp.] 

The  flowering  tops  of  the  female  plant  of  Cannabis  sativa  Linne  (nat.  ord.  Urti- 
cacecB),  grown  in  the  East  Indies. 

Indian  cannabis  contains  a  resinous  substance,  cannabinine,  volatile 
oil,  and  tetanocannabinine.  Alcohol  is  the  best  .solvent  for  tiie  active 
principles.     It  is  used  as  an  anodyne  and  nervous  stimulant. 

Official  Preparations. 

Extractum  Cannabis  Indioee Made  by  percolating  Indian  cannabis  with  alcohol, 

Extract  of  Indian  Cannabis.  distilling  the  alcohol  from  the  percolate,  and  evap- 

orating to  a  pilular  consistence  (see  page  44fi). 
Dose,  one-fourth  grain  to  two  grains  (0.016  to  0.13 
Gm.), 
Extractum  Cannabis  Indioae  Fluidum  .  Made  with  alcohol  (see  page  398).     Dose,  one-half 
Fluid  Extract  of  Indian  Cannabis.  to  one  minim  (0.03  to  0.06  C.c). 

Tinotura  Cannabis  Indicae Made  by  percolating  150  Gm.  of  Indian  cannabis 

Tincture  of  Indi.in  Cannabis.  with  sufficient  alcohol  to  make  1000  C.c.  (see  page 

363).     Dose,  thirty  minima  (1.8  Co.). 
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VALERIANA.   U.S.     Valerian. 
The  rhizome  and  roots  of  Valeriana  officinalis  Linne  (nat.  ord.  Valerianece). 

Valerian  contains  about  1  per  cent,  of  volatile  oil,  valerianic  acid, 
resin,  starch,  tannin,  etc. ;  there  are  also  present  some  acetic  and  formio 
acids.  Alcohol  and  ether  are  good  solvents  for  the  active  principles. 
It  is  used  as  a  nervine. 

Official  Preparations. 

Eztractum  Valerianae  Fluidum    .  Made  with  a  menstruum  of  3  parts  of  alcohol  and  1  part 
P'luid  Extract  of  Valerian.  of  water  (see  page  427).    Dose,  one  fluidrachm  (3.7  C.c). 

Tinctura  Valerianae Made  by  percolating  200  Gm.  of  powdered  valerian  with 

Tincture  of  Valerian.  a  mixture  of  3  parts  of  alcohol  and  1  part  of  water  until 

1000  C.c.  of  tincture  have  been  obtained  (see  page  379). 
Dose,  two  fluidrachms  (7.4  C.c). 
Tinotnra  Valerianae  Ammoniata  .  Made  by  percolating  200  Gm.  of  powdered  valerian  with 
Ammoniated  Tincture  of  Valerian,     aromatic  spirit  of  ammonia  until  1000  C.c.  of  tincture 

have  been  obtained  (see  page  379).      Dose,  two   flui- 
drachms (7.4  C.c). 

VIBURNUM   OPULUS.   U.S.    Viburnum  Opulus.     [Cramp  Bark.] 
The  bark  of  Viburnum  Opulus  Linne  (nat.  ord.  Caprifoliacece). 

See  next  article. 

Official  Preparation. 

Eztraotum  Viburni  Opuli  Fluidum  .   .   .  Made  with  a  menstruum  of  3  parts  of  alcohol 
Fluid  Extract  of  Viburnum  Opulus.  and  1  part  of  water  (see  page  428).    Dose,  one- 

half  to  one  fluidrachm  (1.9  to  3.7  C.c). 

VIBURNUM    PRUNIFOLIUM.   U.S.     Black  Haw. 
[Viburnum,  Pharm.  1880  ] 
The  bark  of  Viburnum prunifolium  Linne  (nat.  ord.  Caprifoliacece). 

Viburnum  contains  valerianic  acid,  a  bitter,  resinous  principle,  vibur- 
nin,  tannin,  sugar,  etc.  Alcohol  is  the  best  solvent  for  its  active  prin- 
ciples. It  is  used  like  valerian,  as  a  nervine  and  tonic ;  it  has  also 
diuretic  properties. 

Official  Preparation. 

Extractum  Viburni  Prunifolii  Fluidum  .  Made  with  a  menstruum  of  3  parts  of  alcohol 
Fluid  Extract  of  Viburnum  Prunifolium.         and  1  part  of  water  (see  page  428).    Dose,  one- 
half  to  one  fluidrachm  (1.9  to  3.7  C.c). 

SAMBUCUS.   U.  S.     Sambucus.     [Elder.] 
The  flowers  of  Sambucus  canadensis  Linne  (nat.  ord.  Caprifoliacece). 

Elder  flowers  contain  a  little  volatile  oil  and  resin,  sugar,  mucilage, 
etc.  "Water  and  diluted  alcohol  are  capable  of  extracting  all  the  virtues 
that  they  possess. 

CHENOPODIUM.   U.  S.     Chenopodium.     [American  Wormseed.] 

The  fruit  of  Chenopodium  ambrosioides  Linne,  and  variety  anthelminticum  Gray 
(nat.  ord.  Chenopodiacem). 

Chenopodium  contains  a  volatile  oil,  a  small  quantity  of  resin,  and 
bitter  extractive.  Alcohol  and  ether  are  good  solvents  for  its  active 
principles.     It  is  used  as  an  anthelmintic. 
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OLEUM  CHENOPODII.  U.  S.     Oil  of  Chenopodium.     [Oil  of  American 

WORMSEED.] 

A  volatile  oil  distilled  from  Chenopodium. 

It  is  a  thin,  colorless,  or  yellowish  liquid,  of  a  peculiar  aromatic  odor, 
a  pungent  and  bitterish  taste,  and  a  neutral  reaction.  Sp.  gr.  about 
0.970,  increasing  by  age.     It  is  readily  soluble  in  alcohol. 

This  oil  consists  of  a  terpene,  CjoHig,  and  an  oxygenated  portion, 
CioHjgO.  It  is  used  as  an  anthelmintic.  It  is  best  administered  as  an 
emulsion,  first  mixing  the  oil  with  twice  its  volume  of  olive  oil. 

OLEUM  JUNIPERI.   U.S.     Oil  of  Juniper. 

A  volatile  oil  distilled  from  the  fruit  of  Juniperus  communis  Linne  (nat.  ord. 
Conife7-ce). 

It  is  a  colorless  or  faintly  greenish-yellow  liquid,  becoming  darker 
and  thicker  by  age  and  exposure  to  air ;  having  the  characteristic  odor 
of  juniper,  a  warm,  aromatic,  somewhat  terebinthinate  and  sweetish 
taste,  and  a  neutral  reaction.  Sp.  gr.  0.850  to  0.890.  It  is  soluble  in 
about  four  times  its  volume  of  alcohol,  forming  a  turbid  liquid. 

Oil  of  juniper  (berries)  is  a  terpene,  CjoHig.  It  has  diuretic  and 
stimulant  properties. 

Official  Preparations. 

Spiritus  Juniperi Made  by  mixing  60  C.c.  of  oil  of  juniper  with  950  C.c.  of 

Spirit  of  Juniper.  alcohol  (see  page  331).     Dose,  one  to  four  fluidrachms 

(3.7  to  14.7  C.c). 
Spiritas  Juniperi  Compositus    .  Made  by  mixing  8  C.c.  of  oil  of  juniper  and  1  C.c.  each  of 
Compound  Spirit  of  Juniper.  oils  of  fennel  and  caraway  with  1400  C.c.  of  alcohol  and 

sufficient  water  to  make  2000  C.c.  (see  page  332).     Dose, 
one  to  four  fluidrachms  (3.7  to  14,7  C.c). 

SABINA.   U.S.     Savine. 
The  tops  of  Juniperus  Sabina  Linne  (nat.  ord.  Coniferce). 

Savine  contains  a  terpene,  CjoHig,  and  resin,  with  a  trace  of  tannin. 
Alcohol  is  the  best  menstruum. 

Official  Preparation. 

Extraotnm  Sabinee  Fluidam    .  Made  with  a  menstruum  of  alcohol  (see  page  420).     Dose, 
Fluid  Extract  of  Savine.  three  to  eight  minims  (0.18  to  0.49  Co.). 

OLEUM    SABINE.   U  S.     Oil  of  Savine. 

A  volatile  oil  distilled  from  Savine. 

It  is  a  colorless  or  yellowish  liquid,  becoming  darker  and  thicker 
by  age  and  exposure  to  air,  having  a  peculiar,  terebinthinate  odor,  a 
pungent,  bitterish,  and  camphoraceous  taste,  and  a  neutral  reaction. 
Sp.  gr.  0.910  to  0.940. 

This  oil  is  a  terpene,  CioHjg.  It  is  used  as  a  stimulant  and  emmena- 
gogue.  Owing  to  its  having  been  frequently  used  to  produce  abortion, 
it  should  not  be  dispensed  except  upon  the  order  of  a  physician.  Dose, 
two  to  five  minims  (0.12  to  0.3  C.c). 

67 


898 


VOLATILE   OIL   WITH  EXTRACTIVE  PRODUCTS. 


Unofficial 

Agaricus  Albus. 

White  Agaric. 
Alisina. 

Water  Plantain. 
Oil  of  Water  Plantain. 
Aralia  Racemosa. 

American  Spikenard. 
Cunila. 

Dittany. 
Galanga. 

Galaugal. 
Oil  of  Galangal,  CioHisO 
Iris  Florentina. 

Florentine  Orris. 
Juniperus. 
Juniperus  Virginiana. 

Red  Cedar. 
Oil  of  Red  Cedar. 
Laserpitium. 

White  Gentian. 
Laurocerasus. 

Cherry  Laurel. 
Laurus. 

Laurel. 
Oil  of  Laurel. 

Levisticum. 

Lovage. 
Liatris. 

Liatris. 
Myrica. 

Bayberry. 
Myrtus. 

Myrtle. 
Piper  Methysticum. 

Kava-Kava. 
Ava-Kava. 
Psoralea. 

Psoralea. 
Ptelea. 

Shrubby  Trefoil. 
Ruta  Graveolens. 

Rue. 
Oleum  Rutae. 

Oil  of  Rue. 

Santalum  Album. 

Sandal-wood. 
Thuja. 

Arbor  Vitae. 
Wintera. 

Winter's  Bark. 
Oil  of  Winter's  Bark. 


Substances  containing  Volatile  Oil  and  Resin. 

A  fungus  from  Polyporus  officinalis,  which  grows  on  the  trunks  of 

old  trees. 
From  Alisnia  Plavtajo,  indigenous  to  Europe.     Contains  an  acrid 

resin. 
A  pungent  oil. 

The  rhizome  of  A.  rncemosa,  found  in  North  America.     It  con- 
tains volatile  oil,  resin,  etc. 
From  C.  Mariana,  found  in  the  United  States.     It  contains  vola- 

t.'e  oil  and  resin. 
The  rhizom}  oi  Alpinia  offieinarum,  grown  in  China.     It  contains 

i  per  cent,  of  volatile  oil,  and  a  pungent,  soft  resin,  etc. 
.     A  pale  yellow  or  brownish-yellow  volatile  oil. 

The  rhizome  of  difiFerent  species  of  Iris,  grown  in  Europe.     It 

contains  a  volatile  oil,  soft,  acrid  resin,  etc. 
The  fruit  of  /.  communis  (nat.  ord.  Ooniferce). 
The  tops  of  /.  virginiana,  grown  in  Canada  and  the  United  States. 

It  contains  volatile  oil,  resin,  etc. 
Distilled  from  the  wood  of  Juniperus  virginiana. 
From  L.  lati/olium,  found  in  Europe.     It  contains  volatile  oil  and 

a  bitter  principle. 
From  Prnnus. Laurocerasus,  found  in  Western  Asia.     It  contains 

volatile  oil,  resin,  etc. 
The  leaves  and  fru't  of  L.  nobilis,  indigenous  to  the  Levant.     It 

contains  volatile  and  fixed  oils,  also  resin,  «tc. 
A  pale  yellow  oxj'genated  oil,  sp.  gr.  91.     The  yield  is  about  2  per 

cent. 
From   L.  oficinale,   found  in   Europe.     It  contains  volatile  oil, 

resins,  etc 
From  different  species  of  Liatris,  indigenous  to  North  America. 

The  leaves  of  M.  cerifera,  found  near  Lake  Erie  and  the  Atlantic 
coast.    It  contains  volatile  oil,  resin,  etc. 

From  M.  communis,  found  along  the  Mediterranean.  It  contains 
a  volatile  oil,  resin,  etc. 

The  ro^t  of  P.  Methysticum,  indigenous  to  the  Sandwich  Islands. 
It  contains  a  volatile  oil  and  acrid  resin. 

An  intoxicating  liquor,  made  from  the  root  of  Piper  Methysticum, 

From  different  species  of  Psoralea,  found  in  the  United  States.  It 
contains  a  volatile  oil  and  resin. 

From  P.  trijoliata,  found  in  North  America.  It  contains  a  vola- 
tile oil  and  pungent  resin. 

The  herb  of  It.  graveolens. 

A  volatile  oil  from  Ruta  graveolens,  sp.  gr.  0.880,  more  soluble 
in  wat^r  than  most  volatile  oils.  It  is  methyl-nonyl-ketone, 
CH3.CO.C9H19. 

The  wood  of  »S'.  album.  It  contains  an  oxygenated  volatile  oil  and 
resin.     (See  OleiSi  Santali.) 

The  fresh  tops  of  1' hujn  occidentalis  Linne  (nat.  ord.  Goniferae). 

The  bark  of  Drimys  Winteri,  grown  in  South  America. 
The  yield  of  volatile  oil  is  about  li  per  cent. 


OflBLcial  Drugs  and  Products  containing  Volatile  Oil  associated 
with  Bitter  Principle  or  Extractive, 


ABSINTHIUM.     U.S.     Absinthium.     [Wormwood] 
The  leaves  and  tops  of  Artemisia  Absinthium-  Linne  (nat.  ord.  CompositcB). 

This  drug  contains  1  per  cent,  of  an  oxygenated  volatile  oil,  which 
is  chiefly  absinthol,  CjoHigO ;  the  bitter  principle  is  absinthin,  C40H58O9. 
It  also  contains  tannin,  resin,  and  succinic  acid.  It  is  one  of  the  in- 
gredients in  aromatic  wine. 
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TANACETUM.    U.S.     Tansy. 
The  leaves  and  tops  of  Tanaceium  vubjare  Linne  (nat.  ord.  Compositae) 

Tansy  contains  a  small  quantity  of  volatile  oil,  which  is  freely  solu- 
ble in  alcohol ;  the  bitter  principle  is  tanacetin.  It  also  contains  tannin, 
fat,  resin,  etc. 

ARNICiE    FLORES.   U.S.     Arnica  Flowers. 

The  flower-heads  of  Arnica  montana  Linne  (nat.  ord.  Compositce.) 

Arnica  flowers  contain  a  trace  of  volatile  oil,  and  a  bitter  principle, 
arnidn,  with  resin,  coloring-matter,  etc.  Alcohol  and  water  extract 
their  virtues. 

Official  Preparation. 

Tinctura  Arnicae  Florum  .    .  Made  by  percolating  200  Gm.  of  powdered  arnica  flowers  with 
Tincture  of  Arnica  Flowers.      sufficient  diluted  alcohol  to  make  1000  Co.  (see  page  360). 

ARNICiE    RADIX.   U.  S.     Arnica   Root. 
The  rhizome  and  roots  of  Arnica  montana  Linne  (nat.  ord.  Compositce). 

This  rhizome  contains  about  1  per  cent,  of  volatile  oil,  the  bitter 
principle  arnicin,  acrid  resin,  tannin,  etc. 

Official  Preparations. 

Extractum  Arnicse  Radiois Made  by  percolating  powdered  arnica  root  with  di- 

Extract  of  Arnica  Root.  luted  alcohol,  and  evaporating  the  percolate  to  a 

pilular  consistence  (see  page  445).     Dose,  three 
to  five  grains  (0.19  to  0.3  Gm.). 

Emplastrnm  Arnicae Made  by  mi.\ing  330  Gm.  of  extract  of  arnica  root 

Arnica  Plaster.  with  670  Gm.  of  melted  resin  plaster.     (See  Em- 

plastra.) 
Extractum  Arnicae  Radicis  Fluidum   .  Made  with  a  menstruum  of  3  parts  of  alcohol  to  1 
Fluid  Extract  of  Arnica  Root.  part  of  water  (see  page  395).     Dose,  five  to  ten 

minims  (0.3  to  0.6  C.c). 

Tinctura  Arnicae  Eadiois Made  by  percolating  100  Gm.  of  arnica  root  with 

Tincture  of  Arnica  Root.  sufficient  menstruum  (650  alcohol,  350  water)  to 

make  1000   C.c.   (see  page  360).      Dose,  twenty 
minims  to  half  a  iluidrachm  (1.2  to  1.8  C.c). 

CALENDULA.    U.  S.     Calendula.     [Marigold.] 
The  florets  of  Calendula  officinalis  Linne  (nat.  ord.  Compositce). 

Calendula  contains  a  small  quantity  of  a  volatile  oil,  a  bitter  ^in- 
ciple,  gum,  sugar,  etc.  Calendulin  is  not  the  active  principle,  having 
very  little  taste. 

Official  Preparation. 

Tinctura  Calendulae  .    .  Made  by  percolating  200  Gm.  of  powdered  calendula  with  suflBcient 
Tincture  of  Calendula.       alcohol  to  make  1000  C.c.  (see  page  362).     Used  externally. 

OLEUM    ERIGERONTIS.   U.S.     Oil  of  Erigeron.     [Oil  of  Fleabane.] 

A  volatile  oil  distilled  from  the  fresh,  flowering  herb  oi  Erigeron  canadense  Linne 
(nat.  ord.  Compositce). 

It  is  a  pale  yellow  liquid,  becoming  darker  and  thicker  by  age  and 
exposure  to  air,  having  a  peculiar,  aromatic,  persistent  odor,  an  aro- 
matic, slightly  pungent  taslo,  and  a  neutral  reaction.  Sp.  gr.  about 
0.850.     It  is  readily  soluble  in  alcohol. 

This  oil  consists  of  a  terpene,  CioHjg,  and  an  oxygenated  portion.  It 
is  used  in  uterine  hemorrhage  as  a  lia;mostatic.  It  is  best  administered 
in  capsules. 
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INULA.  U.S.     Inula.     [Elecampane.] 
The  root  of  Inula  Helenium  Linne  (nat.  ord.  Compositce). 

This  root  contains  acrid  resin  and  a  volatile  oil,  which  are  the  active 
principles.  Helenin,  CgHgO,  is  inert.  Inulin,  a  kind  of  starch,  is  abun- 
dant (see  page  796).     Alcohol  and  water  extract  its  virtues. 

ANTHEMIS.   U.S.    Anthemis.     [Chamomile.] 

The  flower-heads  of  Anthemis  nobilis  Linne  (nat.  ord.  Compositae) ,  collected  from 
cultivated  plants. 

Anthemis  owes  its  virtues  to  a  volatile  oil,  and  a  bitter  principle 
which  has  been  called  anthemic  acid.  The  volatile  oil  is  frequently 
blue  in  color.     It  is  used  as  a  tonic,  often  in  infusion. 

MATRICARIA.  U.S.     Matricaria.     [German  Chamomile.] 
The  flower-heads  of  Matricaria  Chamomilla  Linne  (nat.  ord.  Compositce). 

Matricaria  contains  a  dark  blue  volatile  oil,  which  is  soluble  in  alco- 
hol ;  the  bitter  principle  is  termed  anthemic  a/iid.  It  is  used  as  a  tonic 
and  stimulant. 

EUPATORIUM.   U.S.     Eupatorium.     [Thoroughwort.] 

The  leaves  and  flowering  tops  of  Eupatorium  perfoliatum,  Linne  (nat.  ord.  Com^ 
positce). 

This  plant,  known  also  as  boneset,  contains  a  volatile  oil  and  resin, 
eupatorin,  gum,  tannin,  sugar,  etc.  Alcohol,  diluted  alcohol,  and  water 
extract  its  virtues.     It  is  tonic  and  laxative. 

Official  Preparation. 

Extraotnm  Eupatorii  Flaidnm  .  Made  with  a  menstruum  of  diluted  alcohol  (see  page  406). 
Fluid  Extract  of  Eupatorium.         Dose,  one  to  two  fluidrachms  (3.7  to  7.4  Co.). 

GRINDELIA.   U.S.     Grindelia. 

The  leaves  and  flowering  tops  of  Orlndelia  robusta  Nuttall,  and  of  Grrindelia  squar^ 
rosa  Dunal  (nat.  ord.  Compositce). 

Griudelia  contains  a  volatile  oil  and  a  bitter  and  resinous  principle. 
Alcohol  is  the  best  menstruum. 

Official  Preparation. 

Eztraotum  Griadelise  Flaidam  .  Made  with  alcohol  (see  page  409).     Dose,  one-half  to  one 
Fluid  Extract  of  Grindelia.  fluidrachm  (1.8  to  3.7  C.c). 

ERIODICTYON.   U.S.     Eriodictyon. 
The  leaves  of  Eriodictyon  glutinosum  Bentham  (nat.  ord.  Hj/drophyllacece). 

Eriodictyon  is  known  as  Yerba  Santa,  or  mountain  balm  ;  it  contains 
a  bitter  resin,  volatile  oil,  and  extractive.  It  is  given  in  doses  of  twenty 
to  sixty  grains  (1.3  to  3.8  Gm.)  as  a  stimulating  tonic.  Its  preparations 
are  often  used  to  disguise  the  taste  of  quinine. 

Extraotam  Eriodiotyi  Fluidum  .  Made  with  a  menstruum  of  4  parts  of  alcohol  to  1  part  of 
Fluid  Extract  of  Eriodictyon.  water  (see  page  405).     Dose,  one-half  to  one  fluidrachm 

(1.8  to  3.7  C.c). 
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MEZEREUM.   U.S.     Mezereum. 

The  bark  of  Daphne  Mezereum  Linne,  and  of  other  species  of  Daphne  (nat.  ord, 
ThymeloEaceoe). 

Mezereum  contains  daphnin,  CjiHa^Oig,  a  glucoside,  associated  with 
an  acrid  soft  resin  and  oil.  Alcoliol  is  tlie  best  menstruum  for  extract- 
ing the  activity.  It  is  rarely  given  internally  alone,  being  usually 
combined  with  sarsaparilla  and  other  drugs.  The  dose  is  five  grains 
(0.3  Gm.). 

Official  Preparation. 

Eztraotam  Mezerei  Flaidum  .  Made  with  alcohol  (see  page  414).  Dose,  one  minim  (0.06  C.c). 
Fluid  Extract  of  Mezereum.         Used  externally. 

ASPIDIUM.  U.  S.     Aspidium.     [Male  Fern.] 

The  rhizome  of  Dryopteris  Filix-mas  Schott,  and  of  Dryopteris  marginalis  Asa 
Gray  (nat.  ord.  Filices). 

Aspidium  contains  ^/icic  acid,  Ci4Hi80g,  filix  red,  filitannic  acid,  fixed 
oil,  etc.  It  is  used  as  a  tienifuge  in  the  form  of  oleoresin.  The  green 
portions  of  the  rhizome  alone  are  active. 

Official  Preparation. 

Oleoresina  Aspidii  .    .   ,  Made  by  exhausting  aspidium  with  ether,  distilling,  and  evapo- 
Oleoresin  of  Aspidium.        rating  (see  page  434).     Yield,  10  to  15  per  cent.     Dose,  one-half 
to  one  fluidrachm  (1.8  to  3.7  C.c). 

CYPRIPEDIUM.   U.  S.     Cypripedium.     [Ladies'  Slipper.] 

The  rhizome  and  roots  of  Cypripedium  pubescens  Swartz,  and  of  Cypripedium 
parviJloi-um  Salisbury  (nat.  ord.  Orchidece). 

This  rhizome  contains  resins,  an  acid  principle,  volatile  oil,  tannin, 
starch,  etc.  Alcohol  extracts  its  virtues.  It  is  stimulant  and  diapho- 
retic, in  doses  of  fifteen  grains  (0.9  Gm.) 

Official  Preparation. 

Eztractum  Cypripedii  Flaidum  .  Made  with  diluted  alcohol  (see  page  403).     Dose,  fifteen 
Fluid  Extract  of  Cypripedium.         minims  (0.9  C.c). 

PHYTOLACCiE  RADIX.  U.  S.     Phytolacca  Root.     [Poke  Root.] 

The  root  of  Phytolacca  decandra  Linne  (nat.  ord.  Phytolaccacece). 

This  root  contains  an  acrid  resin,  tannin,  mucilage,  etc.  It  is  used 
as  an  alterative,  in  doses  of  twenty  grains  (1.3  Gm.). 

Official  Preparation. 

Extraotum  Phylolacoae  Radiois  Fluidum  .   Made  with  a  menstruum  of  2  parts  of  alcohol 
Fluid  Extract  of  Phytolacca  Root.  and  1   part  of  water  (see  page  416).     Dose, 

five  to  thirty  minims  (0.3  to  1.8  C.c). 

PHYTOLACCiE  FRUCTUS.   U.  S.     Phytolacca  Fruit.     [Poke  Berry.] 

The  fruit  of  Phytolacca  decandra  Linne  (nat.  ord.  Phytolaccacece). 

This  fruit  contains  reddish-purple  coloring-matter,  sugar,  gum,  etc. 
It  is  very  little  used  in  medicine,  although  said  to  be  alterative  and 
laxative. 
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ZEA.   U.S.     Zea.     [Corn-Silk.] 
The  styles  and  stigmas  of  Zea  Mays  Linne  (nat.  ord.  Gramineoe). 

Corn-silk  when  dried  contains  maizenic  acid,  fixed  oil,  resiu,  chloro- 
phyll, sugar,  gum,  extractive,  etc.  It  is  a  mild  diuretic,  in  doses  of 
one  to  two  drachms  (3.8  to  7.4  Gm.). 

STILLINGIA.   U.  S.     Stillingia.     [Queen's  Root.] 
The  root  of  Stillingia  sylvatica  Linne  (nat.  ord.  Euphorbiacece). 

Stillingia  contains  an  acrid  resin,  starch,  fixed  oil,  gum,  etc.  It  is 
used  as  an  alterative,  in  doses  of  twenty  grains  (1.3  Gra.). 

Official  Preparation. 

Eztractum  Stillingise  Fluidam  .  Made  with  diluted  alcohol  (see  page  426).     Dose,  fifteen 
Fluid  Extract  of  Stillingia.  to  forty  minims  (0.9  to  2.6  C.c). 

PYRETHRUM.    U.S.     Pyrethrum.     [Pellitory.] 
The  root  of  Anacyclus  Pyrethrum  (Linne)  De  Candolle  (nat.  ord.  Compositce) 

This  root  contains  an  acrid  brown  resin  and  fixed  oils,  inuliu,  muci- 
lage, etc.  It  is  used  as  a  sialagogue  and  stimulant,  in  doses  of  fifteen 
to  forty  grains  (0.9  to  2.6  Gm.). 

Official  Preparation. 

Tinotura  Pyrethri  .    .    .    .  Made  by  percolating  200  Gm.  of  pyrethrum  with  sufficient  alcohol 
Tincture  of  Pyrethrum.  to  make  1000  C.c.  (see  page  376).     It  is  used  externally,  and 

in  tooth-washes. 

XANTHOXYLUM.   U.  S.     Xanthoxylum.     [Prickly  Ash.] 

The  bark  of  Xanthoxylum  americanum  Miller,  and  of  Xanthoxylum  Clava-Herculis 
Linne  (nat.  ord.  Rutacece). 

Xanthoxylum  owes  its  virtues  to  a  soft  resin,  a  crystalline  resin,  a 

bitter  principle,  and  an  acrid  green  oil.     There  are  also  present  sugar, 

tannin,  gum,  etc.     It  is  a  sialagogue,  stimulant,  and  alterative.     Dose, 

fifteen  grains  (0.9  Gm.). 

Official  Preparation. 

Extractnm  Xanthoxyli  Fluidum  .  Made  with  alcohol  (see  page  429).     Dose,  one-half  to 
Fluid  Extract  of  Xanthoxylum.  one  fluidrachm  (1.8  to  3.7  C.c). 

IRIS.   U.  S     Ins. .  [Blue  Flag.] 
The  rhizome  and  roots  of  Ins  versicolor  Linne  (nat.  ord.  Irideae). 

The  acridity  of  iris  is  due  to  the  presence  of  a  bitter  resin.  There 
are  also  present  sugar,  gum,  tannin,  and  fatty  matter.  Iris  is  an 
alterative  and  emetic.     Dose,  fifteen  grains  (0.9  Gm.). 

Official  Preparations. 

Eztraotnm  Iridis  Fluidum  .  Made  with  a  menstruum  of  alcohol  (see  page  411).     Dose,  five 

Fluid  Extract  of  Iris.  to  ten  minims  (0.3  to  O.fl  C.c.l. 

Extraotum  Iridis Made  with  a  menstruum  of  alcohol  (see  page  451).     Dose,  on© 

Extract  of  Iris.  to  two  grains  (0.06  to  0.13  Gm,). 
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CIMICIFUGA.   U.S.     Cimicifuga.     [Black  Snakeroot.] 

The  rhizome  and  roots  of  Cimicifuga  racemosa  (Linnc)  Nuttall  (nat.  ord.  Ranwi- 
culacece). 

Cimicifuga  contains  resin,  an  acrid  principle  (possibly  an  alkaloid), 
starch,  tannin,  gum,  etc.  It  is  used  as  a  sedative  and  alterative,  in 
doses  of  thirty  grains  (1.8  Gm.). 

Official  Preparations. 

Extraotum  Cimioifugae Made  with  a  menstruum  of  alcohol  (see  page  446).    Dose, 

Extract  of  Cimicifuga.  three  to  ten  grains  (0.19  to  0.6  Gm.). 

Eztractum  Cimicifugse  Fluidum  .  Made  with  a  menstruum  of  alcohol  (see  page  400).  Dose, 
Fluid  Extract  of  Cimicifuga.  thirty  to  sixty  minims  (1.8  to  3.7  C.c.j. 

Tinctura  Cimicifugae Made  by  percolating  200  Gm.  of  cimicifuga  with  suflScient 

Tincture  of  Cimicifuga.  alcohol  to  make  1000  C.c.  (see  page  364).     Dose,  one  to 

four  fluidrachms  (3.7  to  14.7  C.c). 

PULSATILLA.   U.S.     Pulsatilla. 

The  herb  of  Anemone  Pulsatilla  &ndi  Anemone  praiensis  Linne  (nat.  ord.  Ranunctt- 
lacece),  collected  soon  after  flowering. 

It  should  be  carefully  preserved,  and  not  be  kept  longer  than  one 
year.  Pulsatilla  contains  an  acrid,  odorous,  resinous  substance,  color- 
ing-matter, gum,  etc.  The  acrid  principle  may  be  converted  into  anem- 
onin,  CigHigOg,  which,  through  the  action  of  alkalies,  becomes  anemonic 
acid.  Alcohol  is  the  best  menstruum  to  extract  its  virtues.  It  is  irri- 
tant and  diaphoretic,  in  doses  of  thirty  to  fifty  grains  (1.9  to  3.2  Gm.). 

APOCYNUM.   U.  S.     Apocynum.     [Canadian  Hemp.] 
The  root  of  Apocynum  ca?inabinum,  Linne  (nat.  ord.  Apocynacece). 
Apocynum   contains  resin,   apocynin,   apocynein,   bitter  extractive, 
tannin,  etc.     Alcohol  is  a  good  menstruum  for  it.     It  is  emetic  and 
antiperiodic.     Dose,  five  to  twenty  grains  (0.3  to  1.3  Gm.). 

Official  Preparation. 
Extractum  Apocyni  Fluidum  .  Made  with  a  menstruum  of  65  parts  of  alcohol,  25  parts  of 
Fluid  Extract  of  Apocynum.         water,  and  10  parts  of  glycerin  (see  page  394).     Dose, 
five  to  twenty  minims  (0.3  to  1.2  Co.). 

ASCLEPIAS.   U.  S.     Asclepias.     [Pleurisy  Koot.] 
The  root  of  Asclepias  tuberosa  Linne  (nat.  ord.  Asclepiadeoe) . 
This  root  contains  resins,  volatile  principle,  tannin,  mucilage,  etc. 

Diluted  alcohol  extracts  its  virtues.     It  is  used  as  an  expectorant  and 

anodyne,  in  doses  of  thirty  grains  (1.9  Gm.). 

Official  Preparation. 
Extractum  Asclepiadis  Fluidum  .  Made  witli  diluted  alcohol  (see  page  395).     Dose,  twentj 
Fluid  Extract  of  Asclepias.  minims  to  one  fluidrachm  (1.2  to  3.7  C.c). 

LACTUCARIUM.   U.  S.     Lactucarium. 

The  concrete  milk-juice  of  Lactuca  virosa  Linno  (nat.  ord.  Com.positce) . 

Lactucarium  is  a  complex  substance.  It  contains  a  bitter  resinous 
principle,  lactucin,  C11H12O3.H2O,  laducic  acid  (bitter  and  crystalline), 
laducopicrin  (bitter  and  amorphous),  Inctucenn  in  large  quantity,  nearly 
60  per  cent,  (this  principle  is  inert  and  crystallizable),  caoutchouc,  resin, 
asparagin,  volatile  oil,  mucilage,  etc.  It  is  used  as  a  sedative,  in  doses 
of  three  grains  (0.19  Gm.). 
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Official  Preparations. 

Tinotura  Lactucarii  .  .  Made  by  treating  500  Gm.  lactucarium  with  benzin  to  extract  the 
Tincture  of  Lactucarium.  inert  resinous  lactucerin,  then  mixing  with  sand,  and  perco- 
lating with  a  mixture  of  alcohol,  water,  and  glycerin  until 
1000  C.c.  are  obtained  (see  page  371). 
Made  by  mixing  100  C.c.  of  tincture  of  lactucarium  with  precipitated 
calcium  phosphate,  sugar,  and  water,  dissolving  the  remainder 
of  the  sugar  in  the  filtrate,  filtering,  and  adding  enough  water  to 
make  1000  C.c.  (see  page  307).     Dose,  a  fluidrachm  (3.7  C.c). 


Syrupus  Lactucarii    . 

Syrup  of  Lactucarium. 


Unofficial  Volatile  Oils  and  Products  containing  Volatile  Oil,  Bitter  Principle, 

and  Extractive. 


Achillea. 

Yarrow. 
Oleum  Achilleae. 

Oil  of  Yarrow. 
Angustura. 

Angustura  Bark. 
Oil  of  Angustura,  C13H24O. 
Apocynum  Androsaemifolium. 

Dogsbane. 
Artemisia. 

Mug  wort. 
Bela. 

Bael. 
Boldus. 

Boldo. 
Carthamus. 

American  SafiFron.    Saflflower. 
Chekan. 

Cheken. 


Clematis. 

Virgin's  Bower. 
Goto. 

Goto  Bark. 
Oil  of  Goto  Bark. 
Erigeron. 

Erigeron. 
Euphrasia. 

Eyebright. 
Genista. 

Dyers'  Broom. 
Geum. 

Water  Avens. 
Gnaphalium. 

Life-Everlasting. 
Helianthemum. 

Frostwort. 
Hypericum. 

St.  John's  Wort- 
Parthenium. 

Feverfew. 

Primula. 

Primrose. 
Ranunculus. 

Crowfoot. 
Senecio. 

Groundsel. 
Teucrium. 

Germander. 
Tilia. 

Linden  Flowers. 
Trillium. 

Beth  Root. 
Turncra. 

Damiana. 
Verbascum. 

Mullein. 


A  perennial  herb  of  the  order  Compositse,  Achillea  Millefolium, 

growing  in  America  and  Europe.     It  contains  achilleine. 
A  blue  or  dark-green  volatile  oil.     The  yield  is  about  ^  per 
cent. 
The  bark  of  Galipea  Casparia,  from  the  mountains  near  the 

Orinoco  River. 
The  yield  of  oil  is  about  \  per  cent. 
A  root  which  grows  in  New  England  and  Canada. 

From   Artemisia   vulgaris.     It   contains   volatile   oil,  bitter 

principle,  etc. 
From  ^Egle  Marmelos,  grown  in  the  Himalaya  Mountains. 

It  contains  tannin,  bitter  principle,  and  volatile  oil. 
From  Boldus  fragrana,  grown  in  Chili.     It  contains  volatile 

oil,  glucoside,  etc. 
Used  in  infusion.    Made  in  the  proportion  of  two  drachms  to 

a  pint  of  boiling  water. 
The  leaves  of  Eugenia  Chekan,  grown  in  Chili.     It  contains 

volatile  oil,  bitter  principle,  chekenon,  ehekenin,  chekene- 

tin,  and  cheken-bitter.     Dose  of  the  fluid  extract,  one  to 

three  fluidrachms  (3.7  to  11  G.c). 
The  herb  from  different  species  of  Clematis. 

A   bark   belonging  to   the   Lauraceas.      It   contains   cotoin 

(C22H18O6)  and  paracotoin. 
A  pale  yellow  oil  of  a  peppery  taste. 
The  leaves  and  tops  of  Erigeron  eanadense.     Diuretic,  tonic, 

astringent.     Dose,  in  substance,  a  drachm  (3.88  Gm.). 
Euphrasia  officinalis,  indigenous  to  Europe. 

The  young  branches  of  Genista  tinctoria,  indigenous  to  Asia 

and  Europe.     It  contains  a  yellowish-green  volatile  oil. 
The  rhizome  of  Geum  rivale,  grown  in  America  and  Europe. 

It  contains  volatile  oil  and  bitter  principle. 
From    different   species    of    Gnaphalium,    grown   in    North 

America.     It  contains  volatile  oil  and  bitter  principle. 
The  herb  of  Helianthemum  eanadense,  indigenous  to  Canada. 

It  contains  a  bitter  principle. 
From  Hypericum  perforatum,  grown  in  Europe.     It  contains 

hypericum  red,  volatile  oil,  etc. 
The  flowering  herb  of  Pyrethrum  Parthenium,  growing  in 

waste   places   in    Europe.       It   contains   volatile  oil   and 

bitter  principle. 
From  Primula  officinalis,  indigenous  to  Europe  and  Asia.    It 

contains  a  vol-atile  oil  and  primulin. 
From   Ranunculus   hulhosus,  found  in  North   America.      It 

contains  a  golden-yellow  volatile  oil  and  a  bitter  principle. 
From  Senecio  aureus,  grown  in  Europe.     It  contains  bitter 

principle,  etc. 
From  Teucrium  Mnrum,  indigenous  to  Europe.     It  contains 

volatile  oil  and  bitter  principle. 
From  Tilia  americana.     It  contains  volatile  oil,  bitter  prin- 
ciple, etc. 
The  rhizome  of  Trillium  erectum.    It  contains  resinous,  fatty, 

and  acrid  principles,  etc. 
The  leaves  of  Turnera  microphylla.     It  contains  volatile  oil, 

resin,  etc. 
The  flowers  of  Verbascum  phlomoides,  found  in  Europe.     It 

contains  volatile  oil,  etc. 
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QUESTIONS  ON  CHAPTER  LVI. 

DRUGS    AND    PRODUCTS    CONTAINING    VOLATILE    OIL 
WITH    SOFT    RESIN. 

Pepper — Give  the  Latin  name.     "What  is  its  synonyme?     What  does  it  contain? 

How  much  volatile  oil,  and  what  is  its  composition? 

What  is  its  principal  use? 

What  official  preparation  is  made  from  it? 

Piperin — Give  the  Latin  name  and  formula  in  symbols.     What  is  piperin  ? 

How  is  it  prepared  ? 

What  effect  is  produced  upon  it  by  alkalies  in  alcoholic  solution  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

What  are  its  properties,  and  upon  what  do  its  virtues  depend  ? 

Matico — Whence  is  it  obtained  ? 

What  do  the  leaves  contain  ?     What  are  its  properties  ? 

What  official  preparations  are  made  from  it? 

Ciibeb — What  is  the  Latin  official  name?      Whence  is  it  obtained? 

What  does  it  contain  ?     Upon  what  do  its  virtues  depend  ? 

Is  cubebin  active  ?  What  effect  does  strong  sulphuric  acid  have  upon  cubebic  acid, 
culiehic  resin,  and  cubebin? 

What  are  its  medicinal  properties? 

Wliat  official  preparations  are  made  from  it  ? 

Oil  of  cubeb — What  is  the  Latin  name  ?     What  is  the  specific  gravity  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

What  are  the  constituents  of  this  oil? 

What  is  sometimes  deposited  upon  standing? 

What  are  the  medicinal  properties  of  the  oil  ? 

Capsicum — What  is  its  synonyme  ?     What  is  capsicum  ? 

What  are  its  principal  constituents? 

What  are  the  properties  of  capsaicin  ? 

What  are  the  medicinal  properties  of  capsicum? 

What  official  preparations  are  made  from  it? 

Copaiba — What  is  its  synonyme?     What  is  copaiba? 

Where  does  it  come  from  ?     What  are  its  constituents  ? 

What  is  the  composition  of  copaivic  acid? 

How  may  it  be  obtained  pure? 

Give  description  and  specific  gravity. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz. :  Fixed  oils  ;  admixture  of 
foreign  volatile  oil ;  gurjun  balsam. 

What  is  the  dose ?     What  official  preparations   are  made  from  it? 

Oil  of  copaiba — How  is  it  obtained?     What  is  its  specific  gravity? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

Of  what  does  it  consist?     What  is  the  dose? 

Oil  of  santal — What  is  its  synonyme?     How  is  it  obtained  ? 

What  is  its  specific  gravity  ?    Describe  odor,  taste,  chemical  reaction,  and  solubility. 

What  is  its  chemical  composition  ?     What  is  the  dose  ? 

Broom — What  is  the  Latin  name?     What  is  it  defined  to  be ? 

What  are  its  constituents? 

How  may  its  virtues  be  extracted?     What  is  the  dose? 

Buchu — Whence  derived  ? 

What  are  its  constituents,  and  to  what  does  it  owe  its  valuable  properties? 

What  stearopten  does  it  contain,  and  how  is  this  acted  u{)on  by  ferric  chloride? 

What  are  its  medicinal  properties  ?     Name  the  official  preparations. 

Serpentaria — What  is  its  synonyme  ?     What  is  this  defined  to  be  ? 

What  are  its  constituents  ?     How  may  its  virtues  be  extracted  ? 

Into  what  official  preparations  does  it  enter? 

Hops — What  is  the  Latin  name?     What  are  hops? 

To  what  do  thej-  owe  their  virtues  ?     Name  the  official  preparations. 

Lupulin — What  is  the  Latin  name  ?     What  is  lupulin  ? 

What  are  the  constituents  of  lupulin? 
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What  change  takes  place  in  the  volatile  oil  on  exposure  ? 
What  is  the  bitter  principle  and  its  chemical  composition  ? 
What  are  the  best  solvents  for  lupulin  ?     Name  the  official  preparations. 
Indian  cannabis — What  is  the  Latin  name?     What  is  its  synonyme? 
What  is  its  definition  ?     What  are  its  constituents  ?     What  is  its  best  solvent  ? 
What  are  its  properties  ?     What  are  its  official  preparations  ? 
Valerian — What  are  its  constituents? 
What  are  good  solvents  for  its  active  principles? 
For  what  is  it  used  ?     What  are  its  official  preparations? 
Oil  of  valerian — Give  description,  specific  gravity,  and  solubility. 
Of  what  does  it  consist  ? 

What  change  is  produced  by  the  action  of  chromic  acid  ? 
Does  the  same  change  occur  in  old  valerian  root  ?  Why  ? 
What  crystallizable  compound  is  found  in  the  oil  ? 

Viburnum  prunifolium — What  is  its  synonyme?      What   part  of  the  plant  is 
used? 

What  are  its  constituents  ? 

What  is  the  best  solvent  for  its  active  principles  ? 

What  are  its  properties  and  uses  ?     Name  the  official  preparation. 

Viburnum  opulus — What  is  the  synonyme? 

What  is  its  official  preparation  ? 

Elder — Give  Latin  official  name.     What  do  the  flowers  contain  ? 

What  are  good  solvents  ? 

Chenopodium — What  is  its  synonyme?     Whence  derived  ? 

What  does  it  contain  ?     What  are  good  solvents  ? 

What  is  its  use  ? 

Oil  of  chenopodium — What  is  its  synonyme? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

What  is  its  specific  gravity  ? 

Of  what  does  it  consist  ?     For  what  and  how  is  it  used  ? 

Juniper — Whence  is  it  derived  ? 

To  what  does  it  owe  its  properties  ? 

What  other  constituents  are  present  ? 

What  is  a  good  solvent  ?     For  what  is  it  used  ? 

Oil  of  juniper — What  is  its  synonyme? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

What  is  its  chemical  composition  ? 

What  are  its  medicinal  properties  ? 

What  are  its  official  preparations  ? 

Savine — What  is  the  Latin  name  ?     What  is  its  definition  ? 

What  does  it  contain  ?     What  is  its  best  solvent  ? 

What  are  its  official  preparations  ? 

Oil  of  savine — What  is  the  Latin  name  ? 

What  is  its  composition  ?    What  is  the  dose  ?     Should  it  be  dispensed  cautiously  ? 

Thuja — What  is  its  synonyme  ?     What  is  its  definition  ? 

What  are  its  constituents  ?     What  is  its  best  solvent  ? 

What  are  its  medicinal  properties  ? 

Absinthium — What  is  its  synonyme  ?    What  is  its  definition  ? 

What  are  its  constituents  ? 

What  is  the  chemical  composition  of  absinthol  ? 

What  is  the  bitter  principle,  and  what  is  its  composition  ? 

Of  what  official  preparation   is  it  an  ingredient  ? 

Tansy — What  is  tlie  Latin  name?     What  is  its  definition? 

What  are  its  constituents  ?     What  is  the  bitter  principle  ? 

Arnica  flowers — What  do  these  flowers  contain  ? 

What  is  the  bitter  principle  ?     What  are  good  solvents  ? 

What  are  its  official  preparations  ? 

Arnica  root — What  is  its  definition  ? 

What  does  it  contain  ?     What  are  its  official  preparations  ? 

Calendula — What  is  its  synonyme?     What  is  its  definition? 

What  does  it  contain  ?     Is  calendulin  the  active  principle  ? 

What  are  the  official  preparations  ? 

Oil  of  erigeron — What  is  the  Latin  name  ?     What  is  the  synonyme  ? 

Whence  is  it  obtained  ?     What  is  the  specific  gravity  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 
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Of  what  does  it  consist?    What  is  its  use,  and  how  is  it  best  administered? 
Inula — What  is  its  synonyme  ?     Whence  is  it  obtained? 
What  are  its  constituents  ? 

Which  of  these  are  the  active  principles  ?     What  are  good  solvents  ? 
Anthemis — What  is  its  synonyme  ?     What  is  its  definition  ? 
To  what  does  it  owe  its  virtues  ? 
What  is  the  name  of  the  bitter  principle? 
For  what  and  how  is  it  generally  used? 
What  is  the  color  of  the  volatile  oil  ? 

Matricaria — What  is  its  synonyme?     Whence  is  it  derived? 
What  are  its  constituents?     What  is  the  name  of  the  bitter  principle? 
What  are  its  medicinal  properties? 

Eupatorium — What  is  its  synonyme  ?     What  is  its  definition  ? 
What  are  its  constituents?     What  are  good  solvents? 
What  are  its  medicinal  properties?     What  are  the  official  preparations? 
Grindelia — What  is  its  definition? 
What  does  it  contain  ?     What  is  its  best  solvent? 
What  are  its  official  preparations  ? 
Mezereum — What  is  its  definition  ? 
What  does  it  contain  ?     What  is  its  best  solvent? 
How  is  it  generally  used  medicinally  ?     What  is  the  dose? 
What  are  its  official  preparations  ? 

Aspidium — What  is  its  synonyme?      What  is  its  definition? 
What  are  its  constituents  ?     For  what  is  it  used  ? 

What  part  of  the  rhizome  is  active?     What  are  its  official  preparations? 
Cypripedium — What  is  its  synonyme  ?     What  is  its  definition  ? 
What  are  its  constituents?     What  is  a  good  solvent? 
What  is  the  dose  ?     What  are  the  official  preparations  ? 
Phytolacca  root — What  is  the  Latin  name?     What  is  its  synonyme? 
Whence  is  it  derived  ? 

What  are  its  constituents?     What  is  the  dose? 

Phytolacca  berry — What  does  it  contain  ?     What  are  its  properties? 
Stillingia — What  is  its  synonyme  ?    Whence  is  it  derived  ?    What  does  it  contain  ? 
What  is  the  dose?     What  are  its  official  preparations? 
Magnolia — Whence  is  it  derived  ?     What  does  it  contain  ? 
What  is  the  dose  ? 

Pyrethrum — What  is  its  synonyme?     Whence  is  it  derived? 
What  does  it  contain  ?     What  is  the  dose  ?     What  are  the  official  preparations? 
Xanthoxylum — What  is  its  synonyme  ?     Whence  is  it  derived  ? 
What  are  its  constituents,  and  to  what  does  it  owe  its  virtues? 
What  is  the  dose?     What  are  the  official  preparations? 
Iris — What  is  its  synonyme?     What  is  its  definition? 
What  are  its  constituents  ? 

To  what  is  its  acridity  due  ?     What  is  the  dose? 
What  are  the  official  preparations? 

Cimicifuga — What  is  its  synonyme?     What  is  its  definition  ? 
What  does  it  contain  ?     What  is  the  dose?     What  are  the  official  preparations? 
Pulsatilla — What  is  its  definition  ? 

What  does  it  contain  ?     Into  what  may  the  acrid  principle  be  converted,  and  what 
does  this  become  through  the  action  of  alkalies? 
What  is  its  best  solvent?     What  is  the  dose  ? 
Apocynum — What  is  the  synonyme?     Whence  is  it  derived  ? 
What  does  it  contain  ?     What  is  a  good  solvent?     What  is  the  dose  ? 
Asclepias — What  is  the  synonyme?     Whence  is  it  derived? 
What  does  it  contain?     What  is  a  good  solvent?     What  is  the  dose ? 
Lactucarium — What  is  it?     What  does  it  contain? 
What  is  the  chemical  composition  of  the  bitter  resinous  principle? 
What  are  the  properties  of  lactucic  acid  ? 
What  are  the  properties  of  lactucopicrin  ? 
What  are  the  properties  of  lactucerin  ? 
Which  of  these  principles  is  in  the  largest  proportion  ? 
What  is  the  dose  ?     What  are  its  official  preparations  ? 


OHAPTEE    LYII 

RESINS,  OLEORESINS,  GUM-RESINS,  AND   BALSAMS. 

Resins  are  natural  or  induced  solid  or  semi-solid  exudations  from 
plants,  characterized  by  being  insoluble  in  water,  mostly  soluble  in  alco- 
hol, uncrystallizable,  and  softening  or  melting  at  a  moderate  heat.  They 
are  usually  the  oxidized  terpenes  of  plants,  and,  owing  to  their  insolu- 
bility in  water,  have  little  taste ;  they  are,  chemically,  mixed  products ; 
some  of  them  are  acids,  and  combine  with  alkalies,  forming  soaps,  as  in 
the  case  of  common  rosin. 

Resins,  when  pure,  are  usually  transparent ;  when  they  contain  water, 
they  are  opaque,  and  no  longer  hard  and  brittle. 

Natural  Oleoresins  are  mixtures  of  oils  and  resin,  generally  obtained 
by  incising  the  trunks  of  the  trees  from  which  they  are  obtained :  as 
turpentine,  copaiba,  etc. 

Gum-resins  are  natural  mixtures  of  gum  and  resin,  usually  obtained 
as  exudations  from  plants :  as  myrrh,  asafetida,  etc. 

Balsams  are  resinous  substances  which  contain  benzoic,  cinnamic,  or 
an  analogous  acid  :  as  balsam  of  tolu,  etc. 

The  official  resins,  oleoresins,  gum-resins,  and  balsams  will  now  be 
considered,  followed  by  a  condeused  table  of  unofficial  allied  products. 

TEREBINTHINA.   U.S.     Turpentine. 

A  concrete  oleoresin  obtained  from  Pinus  palusiris  Miller,  and  from  other  species 
of  Pinus  (nat.  ord.  Coniferce). 

White  turpentine  contains  abietic  anhydride,  which  may  be  converted 
into  abietic  acid,  C44Hg405,  a  bitter  principle,  and  25  per  cent,  of  vola- 
tile oil.  It  is  used  as  an  ingredient  in  plasters  (see  Emplastrum 
Galbani),  and  is  sometimes  administered  in  pill  form.  Dose,  fifteen  to 
thirty  grains  (0.9  to  1.9  Gm.). 

OLEUM  TEREBINTHINA.   U.S.     Oil  of  Turpentine. 

A  volatile  oil  distilled  from  Turpentine, 

This  important  oil  has  the  composition  CjoHjg,  and,  as  has  been 
already  stated,  is  the  type  of  the  terpenes. 

It  is  a  thin,  colorless  liquid,  of  a  characteristic  odor  and  taste,  be- 
coming stronger  and  less  pleasant  by  age  and  exposure  to  air,  and  of  a 
neutral  or  faintly  acid  reaction.  Sp.  gr.  0.855  to  0.870.  It  is  soluble 
in  three  times  its  volume  of  alcohol.  Bromine  and  powdered  iodine 
act  violently  upon  it.  Brought  in  contact  with  a  mixture  of  nitric 
and  sulphuric  acids,  it  takes  fire.  It  is  used  as  a  solvent  for  resins,  etc. 
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Official  Preparation. 

Linimentum  Terebinthinae  .  Made  by  mixing  650  Gm.  of  resin  cerate  with  350  Gui.  of  oil 
Turpentine  Liniment.  of  turpentine  (see  page  341). 

OLEUM    TEREBINTHINiE    RECTIFICATUM.   U.S.     Rectified  Oil  of 

Turpentine. 
Oil  of  Turpentine,  a  convenient  quantity. 
Lime  Water,  a  suflScient  quantity. 

Shake  the  Oil  thoroughly  with  six  times  its  volume  of  Lime  Water, 
and  introduce  the  mixture  into  a  copper  still  connected  with  a  well- 
cooled  condenser.  Then  distil,  until  about  three-fourths  of  the  Oil 
have  passed  over,  and  separate  the  clear  Oil  from  the  water.  Keep 
the  product  in  well-stoppered  bottles,  in  a  cool  place,  protected  from 
light.  Rectified  Oil  of  Turpentine  should  always  be  dispensed  when 
Oil  of  Turpentine  is  required  for  internal  use.  The  object  of  this 
preparation  is  merely  to  provide  a  purer  form  of  oil  for  internal  use. 


TEREBENUM. 


U.  S.     Terebene. 
=  135.7. 


A  liquid  consisting  chiefly  of  Pinene,  and  containing  not  more  than  very  small 
proportions  of  Terpinene  and  Dipentene.  Terebene  should  be  kept  in  well-stoppered 
Dottles,  in  a  cool  place,  protected  from  light. 

Terebene  is  made  by  acting  on  oil  of  turpentine  with  sulphuric  acid. 


Terebenum.  U.  S. 

Odor,  Taste,  and 
Keaction. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

A  colorless  or  slightly  yellowish, 
thin    liquid.     Specific  gravity 
about  0.862  at  15°  C.  (59°  F.). 
Boils  at  156°  to  160°  C.  (312.8° 
to  320°  F.).     On  exposure  to 
light  and  air,  Terebene  gradu- 
ally   becomes    resinified,    and 
acquires  an  acid  reaction. 

Rather     agree- 
able  thyme- 
like odor ;  aro- 
matic,     some- 
what   terebin- 
th in  ate  taste. 

Slightly 
soluble. 

Soluble  in 
an  equal 
volume. 

Soluble    in    an 
equal  volume  of 
glacial    acetic 
acid    or    carbon 
disulphide. 

Impurities. 


Tests  for  Impurities. 


Acids. 

Unaltered  Oil  of  Turpentine. 

More  than  traces  of  Resinous  Matter 


r  In  its  chemical  properties  it  resembles  oil  of  turpentine. 
!        Terebene  should  possess  its  characteristic  agreeable 

odor,  and  should  not  redden  moistened  blue  litmus 

paper, 
And  should  not  have  more  than  a  very  slight  action 

on  polarized  light. 

{When  evaporated,  it  should  not  leave  more  than  a  very 
slight  residue. 


Uses. — Terebene  is  a  valuable  stimulating  expectorant,  given  in 
capsules  or  emulsion  in  doses  of  twenty  to  sixty  minims  (1.2  to  3.7 
C.c.)  during  the  day. 

TERPINI    HYDRAS.   U.S.     Terpin  Hydrate. 

Ci„H,8(0H),  -f  H,0  =  189.58. 

The  hydrate  of  the  diatomic  alcohol  Terpin.  Terpin  hydrate  should  be  kept  in 
well-stoppered  bottles. 

Terpin  hydrate  is  made  by  acting  on  a  mixture  of  oil  of  turpentine 
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and  alcohol  with  nitric  acid  ;  after  standing  three  or  four  days  the  crys- 
tals which  form  are  purified  by  recrystallization. 


Terpini  Hydras.  U.  S. 

Odor  and 

Solubility. 

Taste. 

Water. 

Alcohol. 

Other  Solvents. 

Colorless,  lustrous,  rhombic  prisms,  per- 
manent in  the  air.     Terpin  Hydrate 
melts  at  116°  to  117°  C.  (240.8°  to 
242.6°  F.),  with  the  loss  of  water, 
and,  at  the  temperature  of  boiling 
water,    sublimes    in     fine     needles. 
When  heated  in  a  flask  adapted  for 
distillation,  it  first  loses  water.     At 
258°  C.  (496.4°  F.)   anhydrous  ter- 
pin distils  over  without  decomposi- 
tion, soon  solidifying  to  a  crystalline, 
hygroscopic   mass,    which   melts   at 
102°  to  105°  C.  (215.6°  to  221°  F.). 
When  strongly  heated  on  platinum 
foil,  it  burns  with  a  bright,  smoky 
flame,  leaving  no  residue. 

Nearly    odor- 
less; slight- 
ly aromatic, 
8  0  m  e  w  hat 
bitter  taste. 

At  15°  C. 
(59°  F.), 
250  parts. 

Boiling, 
32  parts. 

At  15°  C. 
(59°  F.), 
10  parts. 

Boiling, 
2  parts. 

Soluble  in  100 
parts      of 
ether,    200 
parts       of 
c  h  1  oroform, 
and  1  part  of 
boiling    gla- 
cial     acetic 
acid. 

Tests  tor  Identitt. 

Impurity.                 Tests  fob  Impurity. 

Terpin  Hydrate  is  dissolved  by  sulphuric  acid  with 
an  orange-yellow  color.     If  to  its  hot,  aqueous 
solution  a  few  drops  of  sulphuric  acid  be  added, 
the  liquid  will  become  turbid  and  develop  a 
strongly  aromatic  odor. 

Adhering 
Acid. 

Terpin  Hydrate  should  not 
have  the  odor  of  turpen- 
tine, and  its  hot,  aqueous 
solution  should  not  red- 
den blue  litmus  paper. 

Uses. — Terpin  hydrate  is  used  in  bronchitis,  in  doses  of  two  or  three 
grains  (0.13  to  0.19  Gra.). 

RESINA.   U.S.     Resin.     [Colophony.] 
The  residue  left  after  distilling  off  the  volatile  oil  from  Turpentine. 

Resin  consists  of  abietic  anhydride,  which  passes  into  abietic  acid 
when  treated  with  diluted  alcohol.  It  is  a  transparent,  amber-colored 
substance,  hard,  brittle,  with  a  glossy  and  shallow  conchoidal  fracture, 
and  having  a  faintly  terebinthinate  odor  and  taste.  Sp.  gr.  1.070  to 
1.080.  It  melts  at  about  135°  C.  (275°  F.),  and  is  soluble  in  alcohol, 
ether,  and  fixed  and  volatile  oils.  It  is  used  to  give  adhesiveness  to 
plasters,  and  in  cerates  and  ointments,  as  in  cantharides  cerate,  and 
mercurial  plaster. 

Official  Preparations. 

Ceratum  Resinse  .    .    .  Made  by  melting  together  350  Gm.  of  resin,  150  Gm.  of  yellow  wax. 

Resin  Cerate.  and  500  Gm.  of  lard.     (See  Cerata.) 

Emplastrum  Resinae  .  Made  by  melting  together  140  Gm.  of  resin,  800  Gm.  of  lead  plaster. 

Resin  Plaster.  and  60  Gm.  of  yellow  wax.     (See  Emplastra.) 

TEREBINTHINA    CANADENSIS.   U.  S.     Canada  Turpentine. 
[Canada  Balsam.     Balsam  of  Fir.] 

A  liquid  oleoresin  obtained  from  Abies  balsamea  (Linne)  Miller  (nat.  ord.  Coni- 
ferce). 

Canada  turpentine  contains  resin,  associated  with  a  terpene,  CioHig, 
and  a  small  quantity  of  a  bitter  principle.     It  is  a  yellowish  or  faintly 
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greenish,  transparent,  viscid  liquid,  of  an  agreeable  terebintliinate  odor, 
and  a  bitterish,  sliglitly  acrid  taste;  slowly  drying  on  exposure,  and 
then  forming  a  transparent  mass ;  completely  soluble  in  ether,  chloro- 
form, or  benzol.  It  is  used  principally  as  an  external  application  and 
for  mounting  microscopic  objects. 

MASTICHE.   U.S.     Mastic. 

A  concrete  resinous  exudation  from  Pistacia  Lentiscus  Linne  (nat.  ord.  Anacar- 
dieoe). 

Mastic  contains  a  resin  (mastichic  acid,  C20H32O2),  which  is  soluble  in 
strong  alcohol ;  also  masticin,  a  resinous  principle  which  is  insoluble  in 
alcohol ;  a  small  quantity  of  volatile  oil  is  likewise  present.  It  is  used 
in  pills  of  aloes  and  mastic  to  modify  the  action  of  the  aloes;  in  the 
arts  it  is  employed  to  form  a  varnish. 

PIX   BURGUNDICA.   U.  S.     Burgundy  Pitch. 

The  prepared,  resinous  exudation  of  Abies  excelsa  Poiret  (nat.  ord.  Coniferoe). 

Burgundy  pitch  contains  resin,  a  small  quantity  of  a  terpene,  CjoHig, 
and  water.  It  is  almost  entirely  soluble  in  glacial  acetic  acid.  It  is 
used  as  a  basis  for  plasters. 

Official  Preparations. 

EmplaBtrnm  Picis  BurgundicaB  .  .  Made  with  800  Gm.  of  Burgundy  pitch,  50  Gm.  of 
Burgundy  Pitch  Plaster.  olive  oil,  and  150  Gm.  of  yellow  wax. 

Emplastrum  Picis  Cantharidatum  .  Made  by  melting  together  920  Gm.  of  Burgundy  pitch 
Cantharidal  Pitch  Plaster.  and  80  Gm.  of  cerate  of  cantharides. 

AMMONIACUM.   U.S.     Ammoniac. 
A  gum-resin  obtained  from  Dorema  Amnioniacum  Don  (nat.  ord.  Umbelliferce'). 

Ammoniac  is  a  gum-resin.  It  contains  about  25  per  cent,  of  gum, 
70  per  cent,  of  resin,  and  about  3  per  cent,  of  volatile  oil.  The  resin 
is  remarkable  for  yielding  resorcin  when  fused  with  potassa.  With 
water  it  forms  an  emulsion.  It  is  partially  soluble  in  acetic  acid.  It 
is  used  as  an  expectorant  and  stimulant.     Dose,  fifteen  grains  (0.9  Gm.). 

Official  Preparations. 

Emulsum  Ammoniaci Made  by  rubbing  40  Gm.  of  ammoniac  with 

Emulsion  of  Ammoniac.  1000  C.c.  of  water  (see  page  315).     Dose, 

half  a  fluidounce  (14.7  C.c). 
Emplastrum  Ammoniaci  cum  Hydrargyro  .  720Gm. ammoniac;  180 Gm. mercury ;  8 Gm. 
Ammoniac  Plaster  with  Mercury.  oleate  of  mercury  ;  diluted  acetic  acid,  and 

lead  plaster  to  make  1000  Gm.     (See  Em- 
plastra.) 

ASAFCETIDA.   U.S.    Asafetida. 

A  gum-resin  obtained  from  the  root  of  Ferula  foetida  (Bunge)  Regal  (nat.  ord. 
Umbelliferce). 

This  gum-resin  contains  a  sulphurated  volatile  oil  (ferulyl  sul])hide), 
about  20  per  cent,  of  gum,  and  70  per  cent,  of  resin.  The  gum  is  par- 
tially soluble  in  water;  the  resin  is  soluble  in  alcohol,  and  yields  re- 
sorcin by  treatment  with  potassa,  and  umbelliferone  by  dry  distillation. 
The  valuable  principles  in  asafetida  are  soluble  in  alcohol ;  with  water 
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an  emulsion  may  be  formed,  wliich  possesses  its  virtues.     It  is  used  as 
an  antispasmodic.     Dose,  ten  grains  (0.6  Gra.). 

Official  Preparations. 

Emulsum  Asafoetidae    .    .  Made  by  rubbing  40  Gm.  of  asafetida  with  1000  C.c.  of  water  (see 
Emulsion  of  Asafetida.         page  316).     Dose,  half  a  fluidounce  (14.7  C.c). 

Tinotura  Asafoetidae  .    .    .  Made  by  macerating  200  Gm.of  asafetida  with  800  C.c.  of  alcohol, 
Tincture  of  As^afetida.  and  adding  sufficient  alcohol  to  make  1000  C.c.  (see  page  360). 

Pilulae  AsafcEtidae  ....  Each  pill  contains  about  3  grains  of  asafetida  and  1  grain  of  soap. 
Pills  of  Asafetida. 

MYRRHA.   U.S.     Myrrh. 

A  gum-resin  obtained  from  Commiphora  Myrrha  (Nees)  Engler  (nat.  ord.  Burse- 
racece). 

Myrrh  is  a  gum-resin,  and  contains  3  per  cent,  of  an  oxygenated  vola- 
tile oil,  a  bitter  principle,  and  about  30  per  cent,  of  gum  and  60  per 
cent,  of  resin.  Alcohol  is  the  best  solvent  for  the  oil  and  resin,  which 
are  its  active  principles.  The  gum  left  after  macerating  myrrh  in  alco- 
hol may  be  used  for  making  a  good  mucilage.  Myrrh  is  stimulant, 
tonic,  and  vulnerary.  Dose,  twenty  grains  (1.3  Gm.).  It  is  used  in 
compound  iron  mixture,  pills,  etc.  (See  Condensed  Chart  at  the  end 
of  this  part.) 

Official  Preparation. 

Tinotura  Myrrhae    .    .  Made  by  macerating  200  Gm.  of  myrrh  with  alcohol  to  obtain   1000 
Tincture  of  Myrrh.  C.c.  (see  page  372).     Used  externally. 

ELASTICA.  U.  S.     India-Rubber.     [Caoutchouc] 

The  prepared  milk-juice  of  various  species  of  Hevea  (nat.  ord.  Euphorbiacece) , 
known  in  commerce  as  Para  Eubber. 

India-rubber  was  introduced  into  the  U.  S.  P.  1890.  Its  solution  is 
used  in  making  mustard -paper.  It  is  soluble  in  chloroform,  carbon 
disulphide,  oil  of  turpentine,  benzin,  and  benzole.  The  milky  juice 
of  the  plants  by  combination  with  sulphur  furnishes  ordinary  soft 
rubber ;  this,  upon  heating,  becomes  hard  rubber. 

GUAIACI  LIGNUM.   U.  S.     Guaiacum  Wood. 

The  heart-wood  of  Guaiacum  officinale  Linne,  and  of  Guaiacum,  sanctum,  Linne 
(nat.  ord.  Zygophyllea:). 

This  wood  owes  its  virtues  to  resin,  which  is  present  usually  to  the 
amount  of  25  per  cent.  It  is  regarded  as  an  alterative,  antirheumatic, 
and  diaphoretic.  Dose,  thirty  to  sixty  grains  (1.9  to  3.8  Gm.).  It  is 
an  ingredient  in  the  compound  decoction  of  sarsaparilla. 

GUAIACI  RESINA.   U.S.     Guaiac. 

The  resin  of  the  wood  of  Guaiacum,  officinale  Linne  (nat.  ord.  Zygophyllece). 

This  resin  is  usually  prepared  by  boiling  guaiac  chips  in  salt  water : 
the  resinous  scum  is  collected,  melted,  and  strained.  It  consists  of 
guaiacic  acid  (CijHjgOg),  guaiaconic  add  (CigHgoOg),  guaiaretic  acid 
(C20H26O4),  beta  resin,  gum,  etc.  Alcohol  and  alkaline  solutions  are 
the  be.st  solvents  for  guaiac.  A  solution  of  guaiac  resin  is  colored  blue 
by  oxidizing  agents,  due  to  the  presence  of  guaiaconic  acid.  Guaiac  is 
one  of  the  ingredients  in  compound  pills  of  antimony.  This  resin  is 
antirheumatic,  in  doses  of  fifteen  grains  (0.9  Gra.). 
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Official  Preparations. 


Tinotnra  Gnaiaci 

Tincture  of  Uuaiac. 


Tinotnra  Guaiaci  Ammoniata  .   . 

Aminoniated  Tincture  of  Guaiac. 


Made  by  niiiceiiifiii^  200  Gm.  of  guaiac  in  alcohol,  fil- 
tering, and  addin;;  suflicient  alcohol  to  make  1000  Co. 
The  official  direction  to  macerate  seven  dnys  is  unneces- 
sary ;  it  should  be  macerated  until  dissolved  ;  twenty- 
four  hours  is  often  sufficient  time  (see  page  368). 
Dose,  one  to  two  fluidrachms  (3.7  to  7.4  Co.). 

Made  by  macerating  200  Gra.  of  guaiac  in  aromatic 
spirit  of  ammonia  to  obtain  1000  C.c.  (see  page  369). 
L)ose,  one  to  two  fluidrachms  (3.7  to  7.4  C.c). 


BALSAMUM  TOLUTANUM.   U.  S.     Balsam  of  Tolu. 

A  balsam  obtained  from  Taluifera  Balsamum  Linno  (nat.  ord.  Legummosae). 

Balsam  of  tolu  contains  cinnamic  and  benzoic  acids,  resins,  a  volatile 
oil  called  benzyl  benzoate,  C^}i^[C.j}i^)02,  benzyl  dnnamate,  a  terpene, 
CjoHjg,  termed  tolene,  and  other,  unimportant  constituents.  It  is  used 
as  a  stimulant  and  expectorant.  Alcohol  is  the  best  solvent ;  it  is 
almost  insoluble  in  benzin.  Warm  carbon  disulphide  removes  from 
the  balsam  scarcely  anything  but  cinnamic  and  benzoic  acids.  On 
evaporating  the  disulphide,  no  substance  having  the  properties  of  resin 
should  remain. 


Balsamum  Tolutanum.    U.  S. 

Odob,  Taste,  and 
Reaction. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

A     yellowish-brown,    semi-fluid    or 
nearly  solid  mass,  becoming  more 
brittle  when  exposed  to  cold,  trans- 
parent in  thin  layers.     Carbon  di- 
sulphide, aided  by  a  gentle  heat, 
removes  from  the  Balsam  scarcely 
anything  but  some  of  its  cinnamic 
and  benzoic  acids.     On  decanting 
and  evaporating  the  disulphide,  no 
substance  having  the  properties  of 
resin  should  remain. 

Agreeable  odor, 
recalling  that 
of  vanilla,  but 
distinct    from 
it ;  mild,   aro- 
matic     taste ; 
acid  reaction. 

Nearly 
insol- 
uble. 

Readily 
and  cora- 
pletely 
soluble 
in     alco- 
hol. 

Completely   sol- 
uble in  chloro- 
form; solutions 
of  fixed  alka- 
lies ;    almost 
completely  sol- 
uble in  ether  ; 
nearly      insol- 
uble in  benzin 
or   carbon    di- 
sulphide. 

Official  Preparations. 

Tinctura  Tolutana  .  Made  by  dissolving  100  Gm.  of  balsam  of  tolu  in  enough  alcohol  to 
Tincture  of  Tolu.  make  1000  C.c.  (see  page  379).     Dose,  one  fluidrachui  (3.7  C.c). 

Syrupus  Tolutanus  .  Made  by  making  a  medicated  water  from  the  balsam  of  tolu  with  water, 
Syrup  of  Tolu,  dissolving  in  this  the  sugar,  straining,  and  making  up  to  1000  C.c, 

with  water  (see  page  311). 

BALSAMUM  PERUVIANUM.   U.  S.     Balsam  of  Peru. 
A  balsam  obtained  from  Toluifera  Pereirce  (Koyle)  Baillon  (nat.  ord.  Leguminosce) . 
Balsam  of  Peru  contains  cinnamic  and  benzoic  acids,  benzyl  dnna- 
mate, 09117(07117)02,  resin,  benzyl  benzoate,  stilbene,  etc. 


Balsamum  Peruvianum.    U.S. 

Odor  and  Taste. 

Solubility, 

Alcohol. 

Other  Solvents. 

A  liquid  having  a  syrupy  consistence, 
free  from  stringiness  or  stickiness, 
of  a  brownish-black  color  in  bulk, 
reddish-brown  and  transparent  in 
thin  layers.      On  exposure  to  air  it 
does   not   become   hard.       Sp.   gr. 
1.135  to  1.150. 

Somewhat  smoky,  but 
agreeable    and    va- 
nilln-like  odor  :  bit- 
ter taste,  leaving  a 
persistent     after- 
taste; acid  reaction. 

6  parts. 

Miscible,  in  all  pro- 
portions, with  ab- 
solute   alcohol, 
chloroform,          or 
glacial  acetic  acid. 
Partially     soluble 
in  ether  or  benzin. 
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Test  for  Iden- 
tity. 


On  distilling 
water  with 
a  portion  of 
the  Balsam, 
no  essential 
oil  should 
pass  over. 


Impurities. 


Tests  for  Impurities. 


Gurjun    Bal- 
sam. 


Fixed  Oils. 


Storax,  Tur- 
pentine, Co- 
paiba, etc. 


If  1  C.c.  of  carbon  disulphide  be  mixed  with  3  C.c.  of  the 
Balsam,  contained  in  a  dry  test  tube,  a  clear  liquid  will  re- 
sult. On  now  adding  8  more  C.c.  of  carbon  disulphide  and 
agitating,  the  resinous  constituent  of  the  Balsam  (amount- 
ing to  about  15  per  cent.)  will  adhere  to  the  walls  of  the 
tube,  and  the  liquid  portion  will  be  clear,  of  a  tint  not  deeper 
than  light  brownish,  and  not  more  than  faintly  fluorescent. 

If  10  drops  of  the  Balsam  be  triturated,  in  a  small  mortar,  with 
20  drops  of  sulphuric  acid,  a  tough,  homogeneous,  brownish- 
red  mass  will  result,  which,  when  washed  with  cold  water, 
should,  after  a  few  minutes,  be  converted  into  a  brittle, 
resinous  mass. 

If  2  C.c.  of  the  Balsam  be  vigorously  shaken,  in  a  dry  test- 
tube,  with  8  C.c.  of  benzin,  so  that  the  Balsam  may  be  spread 
over  the  walls  of  the  tube  and  the  liquid  then  immediately 
poured  off,  the  Balsam  should  remain  adherent  to  the  walls 
for  some  minutes  and  subside  slowly,  while  the  liquid  (which 
should  be  filtered,  if  turbid)  should  be  colorless  or  only 
faintly  yellow,  and  should  deposit  no  sediment  on  standing. 


Uses. — Balsam  of  Peru  is  very  apt  to  be  adulterated.     It  is  used  as 

a  preservative  for  fats,  ointments,  etc. ;  internally,  it  is  stimulant  and 

aromatic. 

BENZOINUM.   U.S.     Benzoin. 

A  balsamic  resin  obtained  from  Styrax  Benzoin  Dryander  (nat.  ord.  Styracece). 

Benzoin  contains  benzoic  acid,  cinnamic  acid  (CgHgOj),  a  fragrant 
volatile  oil,  and  resins :  in  some  varieties  vanillin  is  found.  Alcohol 
is  the  best  solvent  for  its  active  principles.  It  is  a  valuable  stimulant 
and  expectorant.     Dose,  thirty  grains  (1.9  Gm.). 

Official  Preparations. 

Adeps  Benzoinatus Made  by  digesting  20  Gm.  of  benzoin  tied  in  a  piece  of 

Benzoinated  Lard.  coarse  muslin  in  1000  Gm.  of  melted  lard. 

Tinctura  Benzoin! Made  by  macerating  200  Gm.  of  benzoin  in  alcohol  to 


Tincture  of  Benzoin. 

Tinotara  Benzoin!  Composita 

Compound  Tincture  of  Benzoin. 


obtain  1000  C.c.  (see  page  361).  Dose,  thirty  minims 
(1.8  C.c). 
Made  by  macerating  120  Gm.  benzoin,  20  Gm.  purified 
aloes,  80  Gm.  storax,  and  40  Gm.  balsam  of  tolu  in 
alcohol  to  obtain  1000  C.c.  (see  page  362).  Dose, 
thirty  minims. 

STYRAX.   U.S.     Storax. 

A  balsam  prepared  from  tbe  inner  bark  of  Llqiddambar  orientalis  Miller  (nat.  ord. 
Hamamelacece) . 

Storax  contains  cinnamic  acid,  benzoic  acid,  siyradn,  09117(09119)02, 
storesin,  CgeHggOg,  ethyl  cinnamate,  C9H7(02H,)O2,  phenyl-propyl  cinna- 
mate,  09H7(09Hi7)O2,  styrol,  OgHg,  a  fragrant  hydrocarbon,  and  a  resin- 
ous substance  not  yet  investigated.  A  large  quantity  of  water  is 
usually  present.  It  is  insoluble  in  water,  but  completely  soluble  (witli 
the  exception  of  accidental  impurities)  in  an  equal  weight  of  warm 
alcohol.  If  the  alcoholic  solution,  which  has  an  acid  reaction,  be 
cooled,  filtered,  and  evaporated,  it  should  leave  not  less  than  70  per 
cent,  of  the  original  weight  of  the  balsam,  in  the  form  of  a  brown, 
semi-liquid  residue,  almost  completely  soluble  in  ether  and  in  carbon 
disulphide,  but  insoluble  in  benzin.  When  heated  on  a  water-bath, 
Storax  becomes  more  fluid,  and  if  it  be  then  agitated  with  warm  ben- 
zin, the  supernatant  liquid,  on  being  decanted  and  allowed  to  cool,  will 
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be  colorless,  and  will  deposit  white  crystals  of  cinnamic  acid  and  cin- 
namic  ethers.  Storax  is  used  in  compound  tincture  of  benzoin.  It  is 
stimulant  and  expectorant.  It  may  be  used,  like  benzoin,  to  protect 
fatty  substances  from  rancidity. 

ACIDUM  BENZOICUM.  U.  S.  Benzoic  Acid. 
HC7H5O,;  121.71. 
Preparation. — Benzoic  acid  is  found  naturally  in  benzoin,  balsam 
of  tolu,  balsam  of  Peru,  gum  acroidcs,  storax,  and  other  resinous  sub- 
stances. It  may  be  obtained  from  these  by  the  process  described  on 
page  171  ;  but,  owing  to  the  small  yield  aiforded  in  this  way,  commercial 
benzoic  acid  is  now  largely  made  artificially  in  several  ways : 

1.  From  the  urine  of  cattle,  by  mixing  it  with  lime  in  excess,  evap- 
orating and  decomposing  the  lime  hippurate  with  hydrochloric  acid. 
The  separated  hippuric  acid,  after  purification  with  animal  charcoal,  is 
treated  with  hydrochloric  acid,  when  benzoic  acid  and  glycocine  are  pro- 
duced, the  hydrochloric  acid  not  being  decomposed. 

C9H9NO3  +  H,0  =  C,HA  +  C.H.NO^. 

Hippuric  Water.  Benzoic  Glycocine. 

Acid.  Acid. 

The  benzoic  acid  is  sometimes  sublimed  with  benzoin  to  mask  its 
disagreeable  odor  and  imitate  the  acid  sublimed  from  benzoin. 

2.  Benzoic  acid  is  made  from  naphtalin,  CjoHg,  which,  on  treatment 
with  nitric  acid,  yields  phthaUc  acid;  this,  when  heated  with  excess  of 
calcium  hydrate,  yields  calcium  benzoate  and  carbonate. 

C3HA  =  C,HA  +  CO, 


Phthalic 
Acid. 


Benzoic 
Acid. 


Carbon 
Dioxide. 


3.  Benzoic  acid  is  also  made  from  trichlormethyl-benzol,  a  compound 
obtained  from  toluol,  C^Hg,  a  coal-tar  hydrocarbon.  By  heating  it  with 
zinc  chloride  and  acetic  acid,  benzoic  acid  is  formed,  hydrochloric  acid 
beins:  liberated  at  the  same  time. 


Acidum  Benzoicum.   U.  S. 

Odor,  Taste,  and 

RF.ACTrON. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

White,  or  yellowish-white,  lus- 
trous scales  or    friable  nee- 
dles, permanent  in  air  ;  some- 
what volatile  at  a  moderately 
warm    temperature;    volatil- 
izes freely  with  the  vapor  of 
water;   it  begins  to  sublime 
at    100°    C.    (212°    F.);    it 
melts   at    121.4°  C.    (250.5° 
F.),  and  at  a  higher  temper- 
ature it  is  consumed  without 
leaving     a     residue.        The 
acid  sublimed  from   benzoin 
has  a  lower  melting    point, 
and   a   greater   solubility  in 
water.     It  is  rendered  darker 
by    exposure    to    light.      If 
gradually  heated  in  a  retort 
with    3    parts   of    freshly 
slaked    lime,      benzol     is 
evolved. 

Slight     aromatic 
odor     of     ben- 
zoin ;    a   warm, 
acid  taste ;  acid 
reaction. 

Cold, 
500  parts. 

Boiling, 
15  parts. 

Cold, 
2  parts. 

Boiling, 
1  part. 

In  3  parts  of  ether, 
7   parts  of   chlo- 
roform, and  read- 
ily  soluble  in 
carbon     disul- 
phide,        benzol, 
and  fixed  or  vola- 
tile oils,  but  spar- 
ingly  soluble   in 
benzin ;       freely 
soluble    in   solu- 
tions of  potassa, 
soda,  and  ammo- 
nia. 
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Test  foe  Identity. 


Tests  for  Impurities. 


On  carefully  neutralizing 
any  of  the  solutions  of 
benzoic  acid  in  alkaline 
liquids,  and  adding  fer- 
ric chloride  T.S.,  pre- 
viously diluted  with  2 
volumes  of  water,  and 
neutralized  by  ammo- 
nia, if  necessary,  a 
flesh- colored  precipi- 
tate of  ferric  benzoate 
is  produced. 


Readily  Car- 
bonizable, 
Organic  Mat- 
ters. 


Chlorine. 


Cinnamic  Acid.  -| 


The  solution  of  the  Acid  in  pure,  cold  sulphuric 
acid,  when  gently  warmed,  should  not  turn 
darker  than  light  brown ;  if  now  poured  into 
water,  the  Benzoic  Acid  should  separate  as  a 
white  precipitate,  and  the  liquid  should  be 
colorless. 

If  0.5  Gm.  of  the  Acid  and  0.8  Gm.  of  calcium 
carbonate  be  mixed  with  a  little  water  in  a 
crucible,  the  mixture  dried,  gently  ignited, 
and  then  dissolved  in  water,  with  the  aid  of 
nitric  acid  in  slight  excess  so  as  to  obtain  20 
C.c.  of  filtrate,  the  addition  of  silver  nitrate 
T.S.  to  the  latter  should  not  produce  much 
more  opalescence  (if  at  all)  than  is  produced 
by  the  same  reagent  in  a  solution  measuring 
20  C.c.  prepared  by  dissolving  0.8  Gm.  of  the 
same  calcium  carbonate  in  water  with  the  aid 
of  nitric  acid. 

On  warming  0.5  Gm.  of  the  Acid  with  5  C.c.  of 
water  and  0.5  Gm.  of  potassium  permanganate 
in  a  test-tube  stoppered  loosely  and  placed  in 
a  water-bath  heated  to  about  45°  C.  (113° 
F.),  then  tightly  stoppering,  and  cooling  the 
test-tube  with  cold  water,  upon  removing  the 
stopper  the  odor  of  oil  of  bitter  almond 
should  not  be  evolved. 


Uses. — This  acid  is  useful  in  forming  benzoates,  a  class  of  salts 
which  have  been  employed  frequently  during  the  last  few  years.  It  is 
stimulant,  expectorant,  and  irritant  to  the  mucous  membranes.  Dose, 
ten  grains  (0.64  Gra.),  administered  in  thick  mucilage  or  syrup. 


Unofficial  Products  from  Oils  and  Substances  containing  Resins. 


Alkanet. 


Annatto. 


Bdellium. 

Bdellium. 
Benzoyl  Glycocoll, 

^"2  <C00H. 
Copal. 

Doundak6. 
Elemi. 

Elemi. 
Euphorbium. 

Euphorbium. 
Galbanum. 

Galbanum. 
Gurjun. 

Wood  Oil. 
Gutta-Percha. 

Gutta-Percha. 
Hippuric  Acid, 

(C9II9NO3). 
Labdanum. 

Ladanum. 
Lac. 

Lacca. 
Liquidambar. 

Styracifliia. 

(Copalm  Balsam.) 


The  root  of  Anchnsa  tinctoria.  Used  exclusively  for  coloring  oils,  oint- 
ments, and  plasters,  which  are  beautifully  reddened  by  -^  of  their 
weight  of  the  root. 

A  coloring  substance,  consisting  of  the  pulp  which  surrounds  the  seeds 
in  the  fruit  of  Bixa  Orellaria.  Used  for  coloring  cheese  and  butter, 
and  for  dyeing  silk  and  cotton,  orange-yellow. 

From  Bahmnodendron  Mukul,  grown  in  India.  It  contains  volatile  oil 
and  resin. 

The  dose  of  benzoyl  glycocoll,  or  sodium  hippurate,  is  ten  grains  (0.6  Gm.) 
three  times  g,  day. 

A  resinous  substance,  brought  principally  from  the  East  Indies.  Used 
for  making  varnish. 

An  astringent  and  tonic  febrifuge. 

From  Canarium  covimiine,  grown  in  the  Philippine  Islands.  It  con- 
tains 10  per  cent,  of  volatile  oil,  CioHie,  and  25  per  cent,  of  resin. 

From  Euphorbium  resini/era,  found  in  Morocco.  It  contains  18  per 
cent,  of  gum  and  .38  per  cent,  of  resin,  etc. 

From  Ferula  galbanifliia.  It  contains  8  per  cent,  of  volatile  oil  and  85 
per  cent,  of  resin.     Dose,  fifteen  grains  (0.972  Gm.). 

From  Dipterocarpns  turhinatns.  It  contains  about  40  per  cent,  of  vola- 
tile oil  and  resin. 

From  Isonandra  Guttn.  Its  solution  in  chloroform  was  formerly  offi- 
cial. 

Suggested  as  a  remedy  in  the  uric  acid  diathesis. 

A  stimulant  expectorant.     At  present  used  only  in  plasters. 

A  reddish-brown  resin.  Formerly  used  in  medicine,  but  at  present 
chiefly  for  making  varnish  ;  also  in  making  sealing-wax. 

Stimulant  and  expectorant.  The  bark  of  the  tree  is  astringent,  and  is 
used  in  diarrhoea  and  dysentery,  especially  in  children,  given  in  the 
form  of  a  syrup. 
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Unofficial  Products  from  Oils  and  Substances   containing  Resins. — Continued. 


Olibanum. 

Frankincense. 
Pix  Canadensis. 

Canada  Pitch. 
Resina  Draconis. 

Dragon's  Blood. 
Ketinol. 

Sagapenum. 

Sandarach. 

Gum  Juniper. 
Succinum. 

Amber. 
Terpinol, 

(C,oHi6)2H20. 
Viscum  Album. 

Mistletoe. 


From  several  species  of  ItuHwclliu,  found  in  Africa. 

cent,  of  volatile  oil  and  56  per  cent,  of  resin. 
From  Abies  canaden»ia.     Used  in  making  plasters. 


It  contains  6 


per 


The  resin  from  the  fruit  of  Calamus  Draco.  It  contains  a  peculiar 
resin,  C20H20O2,  etc. 

A  yellowish  oil,  boiling  at  280°  C.  Mildly  antiseptic.  Good  solvent  of 
phosphorus. 

Stimulant,  antispasmodic.  Dose,  ten  to  thirty  grains  (0.6  to  1.9  Gm.). 
Used  also  externally  in  plasters  as  a  discutient. 

Used  chiefly  as  a  varnish  and  as  incense.  Formerly  given  internally, 
and  used  in  ointments  and  plasters. 

Contains  succinic  acid,  and  a  volatile  oil  which  is  stimulant  and  anti- 
spasmodic, or  rubefacient  when  applied  externally. 

Derivative  of  oil  of  turpentine.  In  colorless  crystals.  Dose,  three  to 
four  grains  (0.194  to  0.269  Gm.). 

Oxytocic.     Dose,  a  fluidrachm  (3.7  C.c.)  of  the  fluid  extract. 

Eclectic  Resinoids. 

These  so-called  active  principles  are  made  by  adding  a  concentrated 
alcoholic  fluid  extract  of  the  drug  to  a  large  quantity  of  water,  and  col- 
lecting the  precipitate  :  they  are  largely  used  by  the  eclectic  practitioners, 
and  vary  greatly  in  properties  and  effects.  They  must  not  be  confounded 
with  true  active  principles,  although  the  names  are  often  exactly  the 
same :  this  fact  often  leads  to  annoyance  in  dispensing,  and  has  been 
the  cause  of  dangerous  mistakes.  A  list  of  the  resinoids  most  frequently 
used  is  appended. 

Alnuin.  From  the  bark  of  Almis  rubra.     The  dose  is  about  one  to  three  grains  (0.065 

to  0.194  Gm.). 
Ampelopsin.       From  the  branches  and  bark  of  Ampelopsis  quinque/olia.     The  dose  is  from 

two  to  eight  grains  (0.130  to  0.518  Gm.). 
Apocynin.  From  the  root  of  Apocynum  androsiemifolium.     It  yields  about  one  ounce  of 

apocynin  from  two  pounds  of  drug.     The  dose  is  from  one-half  to  two  grains 

(0.032  to  0.130  Gm.). 
Asclepidin.  From  the  root  of  Asclepias  iuberosa.     The  dose  is  from  one  to  five  grains 

(0.065  to  0.324  Gm.). 
Baptisin.  From  the  root  of  Baptieia  tinctoria.     It  is  of  a  yellowish-brown  color.     The 

dose  is  from  one-third  to  one  grain  (0.022  to  0.066  Gm.). 
Barosmin.  From  the  leaves  of  Barosma  betuliua  and  other  species.     The  dose  is  from  one 

to  four  grains  (0.066  to  0.259  Gm.). 
Caulophyllin.      From  the  root  of  Caulophyllum  thalictroides.     It  yields  about  12  per  cent,  of 

caulophyllin.     The  dose  is  from  one-quarter  to  one  grain  (0.016  to  0.065 

Gm.). 
Ceanothin.  From  the  root  of  Ceanothtis  aniericanus. 

Cerasein.  From  the  bark  of  Cerasus  virgiuiana.     The  dose  is  from  five  to  ten  grains 

(0.324  to  0.648  Gm.). 
Chelonin.  From  the  herb  of  Chelone  glabra.     The  dose  is  from  one  to  two  grains  (0.065 

to  0.130  Gm.). 
Chimaphilin.      From  the  leaves  of  Chimaphila  umbellata.     The  dose  is  from  one  to  four  grains 

(0.065  to  0.269  Gui.). 
Cimicifugin.        From  the  rhizome  of  Cimici'/uga  racemosa.     It  yields  about  5  per  cent.     It  is 

also  called  Maciotin.    The  dose  is  from  one  to  six  grains  (0.065  to  0.389  Gm.). 
Collinsonin.         From  the  herb  of  Collinsonia  canadensis.     The  dose  is  about  three  grains 

(0.194  Gm.). 
Cornin.  From   the   bark  of  the  root  of  Cornus  Jlorida.     The  dose  is  about  five  grains 

(0.324  Gm.). 
Corydalin.  From  the  tubers  of  Biccnfra  canadensis.     It  yields  about  one-half  ounce  of 

corydaline  from  two  pounds  of  the  tubers.     The  dose  is  from  one-half  to  two 

grains  (0.032  to  0.130  Gm.). 
Cypripedin.         From  the  rhizome  of  Cypripedium  pubescens.     The  dose  is  about  two  grains 

(0.130  Gm.). 
Dioscorcin.  From  the  root  of  Dioscorea  villosa.     The  dose  is  from  two  to  five  grains  (0.130 

to  0.324  Gm.). 
Euonymin.         From  the  bark  of  Euonymus  ntropurpureus.     The  dose  is  from  one-fourth  to 

four  grains  (0.016  to  0.259  Gm.). 
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Eupatorin.  From  the  leaves  and  Qowering  ioTps  of  ^upatorium  per/oliatum.     The  dose  is 

from  two  to  four  grains  (0.130  to  0.259  Gm.). 
Euphorbin.         From  the  root  of  Euphorbia  corollata.     The  dose  is  from  one-half  to  two  grains 

(0.032  to  0.130  Gm.). 
Fraserin.  From  the  root  of  Frasera  Walteri.     The  dose  is  from  one  to  five  grains  (0.065 

to  0.324  Gm.). 
Gelsemin.  From  the  rhizome  of  Gelsemium  aempervirens.     The  dose  is  from  one-half  to  two 

grains  (0.032  to  0.130  Gm.). 
Hamamelin.        From  the  root  of  Hamamelia  virginica.  The  dose  is  about  five  grains  (0.324  Gm.). 
Uelonin.  From  the  root  of  Helonian  dioica.     The  dose  is  from  one-half  to  two  grains 

(0.032  to  0.130  Gm.). 
Hydrastin.  From  the  rhizome  of  Hydrastis  canadensis.     The  dose  is  from  three  to  five 

grains  (0.194  to  0.324  Gm.). 
Juglandin.  From  the  bark  of  the  root  of  Juglana  cinerea.     The  dose  is  from  two  to  five 

grains  (0.130  to  0.324  Gm.). 
Leptandrin.        From  the  root  of  Leptandra  virginica.     The  dose  is  from  two  to  four  grains 

(0.130  to  0.259  Gm.). 
Lupulin.  From  the  strobiles  of  Hamulus  Lupulus.     The  dose  is  from  five  to  ten  grains 

(0.324  to  0.648  Gm.). 
Lycopin.  From   Lycuptis  virgiaicus.     The  dose   is  from  three  to  five  grains  (0.194  to 

0.324  Gm.). 
Macrotin.  See  Cimicifugin. 

Menispermin.     From  Menispermum  canadense.     The  dose  is  about  two  grains  (0.130  Gm.) 
Myricin.  From  Myrica  cerifera.    The  dose  is  from  two  to  eight  grains  (0.130  to  0.518  Gm.). 

Phytolaccin.       From  Phytolacca  decandra.     The  dose  is  from  one-quarter  to  one  grain  (0.016 

to  0.065  Gm.). 
Populrn.  From  the  bark  of  Populus  tremuloides.     The  dose  is  from  two  to  five  grains 

(0.130  to  0.324  Gm.). 
Prunin.  From  Cerasus  serotina.     The  dose  is  about  two  grains  (0.130  Gm.). 

Pteloin.  From  the  root  of  Ptelea  tiifoliata. 

Ehein.  From  different  species  of  liheum.     The  dose  is  from  two  to  four  grains  (0.130 

to  0.259  Gm.). 
Rhusin.  From  the  leaves  of  Rhus  glabra.     It  is  said  to  be  a  light  brown  powder. 

Rumin.  From  Rumex  crispus.     The  dose  is  about  two  grains  (0.130  Gm.). 

Sanguinarin.       From  Smiguinuria  canadensis.    The  dose  is  from  one-half  to  two  grains  (0.032 

to  0.130  Gm.). 
Scutellaria.         From  the  herb  of  Scutellaria  laterijlora.     The  dose  is  from  three  to  six  grains 

(0.194  to  0.389  Gm.). 
Senecin.  From  Senecio  gracilis.    The  dose  is  from  three  to  five  grains  (0.194  to  0.324  Gm.). 

Senecionin.         From  Senecio  gracilis.    The  dose  is  from  one  to  five  grains  (0.065  to  0.324  Gm.). 
Smilacin.  From  difi'erent  species  of  Smilajc.     The  dose  is  from  two  to  five  grains  (0.130  to 

0.324  Gm.). 
Stillingin.  From  Stillingia  sylvatica.     The  dose  is  one-half  to  one  grain  (0.032  to  0.065 

Gm.). 
Trillin.  From  Trillium  pendulum.     The  dose  is  from  three  to  six  grains  (0.194  to  0.389 

Gm.). 
Viburnin.  From  Viburnum  Opulus.     The  dose  is  about  two  grains  (0.130  Gm.). 


QUESTIONS  ON  CHAPTER  LVII. 


RESINS,  OLEORESINS,   GUM-RESINS,   AND    BALSAMS. 

What  are  resins,  and  how  are  they  characterized  ?     What  are  they  chemically  ? 

What  are  natural  oleoresins  ?     What  are  gum-resins  ?     What  are  balsams  ? 

Terebinthina — What  is  its  synonyme  ?     What  is  its  definition  ? 

What  does  it  contain  ?     What  is  the  dose  ? 

Oil  of  turpentine — What  is  its  synonyme  ?     What  is  the  Latin  name  ? 

What  is  its  chemical  composition  ?     What  is  its  specific  gravity  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

What  action  does  a  mixture  of  nitric  and  sulphuric  acids  have  upon  it? 

For  what  substances  is  it  a  solvent?     What  arc  its  ofBcinal  preparations? 

Kesin — What  is  its  synonyme?     Whence  obtained  ? 

Of  what  does  resin  consist? 

What  change  takes  place  in  it  when  treated  with  diluted  alcohol  ? 

What  is  its  specific  gravity? 
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Describe  odor,  taste,  chemical  reaction,  solubility,  and  melting-point. 

For  what  is  it  used?     What  are  its  official  preparations? 

Canada  turpentine — Give  Latin  otficial  name.     What  is  its  synonyme? 

What  is  it  ?     What  does  it  contain  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

For  what  purposes  is  it  used  ? 

Mastic — What  is  the  Latin  name?     Whence  is  it  derived  ? 

What  does  it  contain  ?     For  what  purposes  is  it  used  ? 

Burgundy  pitch — What  is  the  Latin  name?     Whence  is  it  derived? 

What  does  it  contain  ?     In  what  acid  is  it  almost  entirely  soluble  ? 

For  what  is  it  used?     What  are  its  official  preparations? 

Canada  pitch — Whence  is  it  derived  ? 

What  does  it  contain  ?     For  what  is  it  used  ?     What  are  its  official  preparations  ? 

Gutta-percha — Whence  is  it  derived  ? 

Of  what  does  it  consist?     Describe  its  solubility. 

What  are  its  official  preparations? 

Ammoniac — What  is  the  Latin  official  name?     What  is  ammoniac? 

What  does  it  contain  ? 

For  what  is  the  resin  remarkable?     Describe  its  solubility. 

What  is  the  dose?     What  are  its  official  preparations  ? 

Asafetida — What  is  the  Latin  official  name?     What  is  its  definition? 

What  does  it  contain  ? 

Chemically  considered,  what  is  the  volatile  oil  ? 

What  does  the  resin  yield  by  treatment  with  potassa? 

What  does  it  yield  by  dry  distillation  ? 

What  is  the  best  solvent  for  its  valuable  principles? 

Will  water  extract  its  virtues  ?     How?     What  is  the  dose? 

What  are  its  official  preparations  ? 

Myrrh — Whence  is  it  obtained  ? 

What  does  it  contain  ?     What  are  its  active  principles  ? 

What  is  its  best  solvent  ?  For  what  can  the  gum  left  after  macerating  myrrh  in 
alcohol  be  used?     What  is  the  dose?     What  are  its  official  preparations? 

Guaiacum  wood — What  is  the  Latin  name?     What  is  its  definition  ? 

To  what  does  this  owe  its  virtues?     How  much  resin  does  it  usually  contain? 

What  is  the  dose?     Of  what  official  preparations  is  it  an  ingredient? 

Guaiac — ^^What  is  the  Latin  name?     How  is  this  resin  prepared? 

Of  what  does  it  consist?     What  are  the  best  solvents  for  guaiac? 

Why  is  a  solution  of  guaiac  colored  blue  by  oxidizing  agents? 

What  is  the  dose?     What  are  the  official  preparations? 

Balsam  of  tolu — What  is  the  Latin  name?     Whence  is  it  obtained? 

What  does  it  contain?  W^hat  is  its  best  solvent?  What  portions  of  it  are  soluble 
in  carbon  disulphide?     How  may. the  presence  of  resin  be  detected? 

What  are  its  medicinal  properties  ?     What  are  its  official  preparations  ? 

Balsam  of  Peru — What  is  the  Latin  name?     Whence  is  it  obtained? 

What  does  it  contain? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.  :  Gurjun  balsam  ;  fixed  oils 
and  alcohol.     For  what  purposes  is  it  used  ? 

Benzoin — AVhat  is  the  Latin  name  ?     Whence  is  it  obtained  ? 

What  does  it  contain  ?     What  is  its  best  solvent? 

What  is  the  dose  ?     What  are  the  official  preparations  ? 

Storax — What  is  the  Latin  name  ?     Whence  is  it  obtained  ? 

What  does  it  contain?     Into  what  pn^parations  does  it  enter? 

What  are  its  medicinal  properties  ?     For  what  is  it  used  ? 

Benzoic  acid — Give  formula  in  symbols,  molecular  weight,  and  Latin  name. 

Where  is  it  found,  and  how  may  it  be  obtained  ? 

How  is  it  prepared  artificially  from  urine  ?     What  is  the  rationale  of  the  process? 

How  is  this  acid  sometimes  treated  to  disguise  its  odor? 

How  is  it  made  from  naphtalin  ?     What  is  the  rationale  of  the  process? 

How  is  it  made  from  trichlormethyl-benzol  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Organic  impurities  ;  chloro- 
benzoic  acid  ;  cinnamic  acid.     What  is  the  dose? 

What  are  eclectic  resinoids,  and  how  are  they  usually  prepared? 

Are  they  the  active  principles  of  the  drugs  from  which  they  are  prepared  ? 


OHAPTEE    LYIII. 

FIXED    OILS,  FATS,  AND    SOAPS. 

Fixed  oils  and  fats  are  obtained  from  both  the  vegetable  and  the 
animal  kingdom.  They  are  greasy  to  the  touch,  and  leave  a  permanent 
oily  stain  on  paper ;  they  are  insoluble  in  water,  but  dissolve  in  ether, 
chloroform,  carbon  disulphide,  benzol,  benzin,  turpentine,  and  volatile 
oils  ;  they  usually  mix  with  one  another  without  separating. 

When  pure,  they  are  generally  colorless  or  have  a  pale  yellow  color ; 
they  have  a  distinctive  odor  and  taste,  which  is  often  caused  by  impu- 
rities with  which  they  are  associated,  as  the  process  of  refining  deprives 
them  of  odor  and  taste. 

When  heated  moderately,  if  solid  they  melt,  or  if  liquid  they  become 
thinner ;  if  heated  strongly  in  air  they  are  decomposed,  evolve  offensive 
vapors,  and  then  burn  with  a  sooty  flame,  much  heat  being  generated. 
Their  specific  gravity  varies  from  0.870  to  0.985,  thus  being  lighter  than 
water.  By  exposure  to  air  they  acquire  an  acrid,  disagreeable  taste  and 
become  acid  to  litmus  paper.  This  change,  termed  rancidity,  is  believed 
to  be  due  to  the  presence  of  impurities  (like  albuminous  substances), 
which  act  as  ferments,  induce  decomposition,  liberate  the  fatty  acids,  and 
produce  volatile,  odorous  acids,  like  caproic,  caprylic,  butyric,  and  vale- 
rianic acids.  Oils  which  have  become  rancid  may  often  be  purified  by 
shaking  them  thoroughly  with  hot  water  and  then  with  a  cold  solution 
of  sodium  carbonate,  and  subsequently  washing  them  Mdth  cold  water. 

Chemically,  the  fixed  oils  and  fats  are  compound  ethers  of  higher 
members  of  the  fatty  acids,  the  alcohol  being  glycerin  and  the  radical 
glyceryl.  In  most  cases  they  consist  of  two  or  three  proximate  prin- 
ciples,— olein,  palmitin,  or  stearin.  These  are  sometimes  termed  the 
glycerides  of  oleic,  palmitic,  and  stearic  acids.  Olein  is  liquid,  and  pal- 
mitin and  stearin  are  both  solid :  hence  the  consistence  of  fixed  oils  and 
fats  is  due  to  the  relative  proportion  of  these  principles :  thus,  almond 
oil,  being  composed  principally  of  olein,  is  always  liquid  at  ordinary 
temperatures,  whilst  tallow,  being  largely  stearin,  is  solid. 

Olein,  C3H5(Ci8H3302)3,  is  the  oleate  of  the  triad  radical  glyceryl, 
and  constitutes  the  liquid  principle  of  oils.  It  is  extremely  difficult 
to  obtain  it  pure.  Being  in  most  oils  associated  with  the  solids  stearin 
and  palmitin,  it  has  to  be  separated  by  pressure  and  other  mechanical 
means,  and  this  is  not  easily  effected.  As  ordinarily  procured,  therefore, 
olein  contains  more  or  less  of  palmitin  or  stearin,  or  both.  It  is  obtained 
either  by  the  agency  of  alcohol  or  by  expression.  When  one  of  the 
oils,  olive  oil,  for  example,  is  dissolved  in  boiling  alcohol,  the  solution, 
on  cooling,  deposits  the  concrete  principles,  retaining  the  olein,  which  it 
yields  upon  evaporation.  The  other  method  consists  in  compressing  one 
of  the  solid  fats,  or  of  the  liquid  oils  rendered  concrete  by  cold,  between 
folds  of  bibulous  paper,  which  absorb  the  olein,  and  give  it  up  after- 
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wards  by  compression  under  water.  Olcin  is  a  liquid  of  oily  consistence, 
congealing  at  — 6°  C.  (21.2°  F.),  colorless  when  pure,  with  little  odor  and 
a  sweetish  taste,  insoluble  in  water,  soluble  in  boiling  alcohol  and  ether. 

Palmitln. — Palmitic  acid  occurs  in  the  more  liquid  fats,  such  as  palm 
oil  and  coco-nut  oil,  as  glyceride ;  while  in  spermaceti  and  some  forms 
of  wax  it  is  combined  with  monatomic  alcohol  radicals.  Palmitin  is 
the  glyceride  of  palmitic  acid  or  tripalnutate  of  glyceryl. 

Stearin. — This  exists  abundantly  in  tallow  and  other  animal  fats,  and 
it  is  made  on  an  immense  scale  for  use  in  candles  by  cooling  lard  and 
tallow,  and  separating  the  olein  by  hydraulic  pressure.  It  may  be 
obtained  pure  by  dissolving  suet  in  hot  oil  of  turpentine,  allowing  the 
solution  to  cool,  submitting  the  solid  matter  to  expression  in  unsized 
paper,  repeating  the  treatment  several  times,  and  finally  dissolving  in 
hot  ether,  which  deposits  the  stearin  on  cooling.  This  is  white,  opaque 
in  mass,  but  of  a  pearly  appearance  as  crystallized  from  ether,  pulver- 
izable,  fusible  at  66.5°  C.  (152°  F.),  soluble  in  boiling  alcohol  and  ether, 
but  nearly  insoluble  in  those  liquids  cold,  and  quite  insoluble  in  water. 
It  consists  of  glyceryl  and  stearic  acid,  as  a  glyceride,  03115(018113502)3, 
and  has  been  formed  synthetically  by  heating  a  mixture  of  these  two 
materials  to  280°-300°  C. 

Margarin. — What  was  long  known  under  this  name  was  shown  by 
Heintz,  in  1852,  to  be  a  mixture  of  stearin  and  palmitin.  The  true 
margaric  acid,  Ci^Hg^Og,  has  been  obtained  by  synthesis,  and  according 
to  Ebert  is  found  in  adipocere,  a  waxy  substance  formed  in  the  tissues 
of  dead  animals. 

Stearic  acid,  CigH^eOj,  is  a  firm  white  solid,  like  wax,  fusible  at 
69.2°  C.  (157°  F.),  greasy  to  the  touch,  pulverizable,  soluble  in  alco- 
hol, very  soluble  in  ether,  but  insoluble  in  water.  In  the  impure  state 
it  is  used  as  a  substitute  for  wax  in  making  wax  caudles.  (See  Acidum 
Stearicum).  Palmitic  add,  CigHgjOg,  forms  a  white  scaly  mass,  and 
melts  at  62°  C.  (143.6°  F.).  Oleic  acid,  CigHjPj,  is  an  oily  liquid, 
insoluble  in  water,  soluble  in  alcohol  and  ether,  lighter  than  water, 
crystallizable  in  needles  a  little  below  0°  C.  (32°  F.),  and  having  a 
slight  smell  and  a  pungent  taste.  (See  Acidum  Oleicum.)  Glycerin  is 
described  under  a  separate  head.    (See  Glyceriua.) 

AMYGDALA    DULCIS.    U.S.     Sweet  Almond. 

The  seed  of  Prunus  Amygdalus  var.  dulcis  De  Caiidolle  (nat.  ord.  Roaacece). 

Sweet  almond  contains  about  40  per  cent,  of  fixed  oils,  protein  com- 
pounds (conglutln  and  amandin),  sugar,  mucilage,  etc.  Tannin  is  present 
in  the  integuments. 

The  protein  compounds  aid  in  emulsionizing  the  fixed  oil  which  is 
present,  and  simple  trituration  is  all  that  is  necessary  to  form  a  mixture. 

Official  Preparations. 
Emnlsum  Amygdalae  .    .  Made  by  blanching  60  Gm.  of  swoet  almond,  adding  10  Gm.  of 
Emulsion  of  Almond.  acacia  and  30   (im.  of  sugar,  and  triturating  with   1000  Co.  of 

distilled  water  (see  page  316).     Dose,  two  to  eight  fluidounces 
(59  to  236  C.c). 
Syrupns  Amygdalae    .    .  Made  from  140  Gm.  of  sweet  almond,  40  Gm.  of  bitter  almond,  200 
Syrup  of  Almond.  Gm.  of  sugar,  100   C.c.  of  orange  flower  water,  and  water  and 

syrup  to  make  1000  C.c.  (see  page  302).     Dose,  one  to  two  fluid- 
ounces  (29  to  69  C.c). 
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OLEUM  AMYGDALiE  EXPRESSUM.   U.S.     Expressed  Oil  of  Almond. 

A  fixed  oil  expressed  from  Bitter  or  Sweet  Almond. 

Preparation. — This  oil  is  obtained  equally  pure  from  sweet  and  bit- 
ter almonds.  The  almonds,  having  been  deprived  of  a  reddish-brown 
powder  adhering  to  their  surface,  by  being  rubbed  together  in  a  piece 
of  coarse  linen,  are  ground  in  a  mill,  and  then  pressed  in  canvas  sacks 
between  plates  of  steel  slightly  heated.  The  oil,  which  is  at  first  tur- 
bid, is  clarified  by  rest  and  filtration.  Sweet  almond  yields  about  40 
per  cent,  and  bitter  almond  35  per  cent,  of  fixed  oil. 

A  colorless  oil  may  be  obtained  by  expressing  almonds  which  have 
been  blanched, — i.e.,  deprived  of  their  testa  by  soaking  them  in  hot 
water  and  slightly  pressing  them,  and  afterwards  drying  in  a  stove  to 
evaporate  the  water. 


Oleum  Amygdalae  Expressum.   U.S. 

Odor  and 
Taste. 

Solubility. 

Alcobol. 

Other  Sulveuts. 

A  clear,  pale  straw-colored,  or  colorless,  oily  liquid. 
Sp.  gr.  0.915  to  0.920  at  15°  C.  (59°  F.).     It  re- 
mains clear  at  — 10°  C.  (14°  F.),  and  does  not 
congeal  until  cooled  to  near— 20°  C.  (—4°  F.). 

Almost  inodor- 
ous ;       mild, 
nutty  taste. 

Slightly. 

In  all  propor- 
tions in  etber 
and     chloro- 
form. 

Tests  for  Identity. 


Impurities. 


Tests  for  Impurities. 


If  10  C.c.  of  the  Oil  be  mixed  with 
15  C.c.  of  a  15-per-eent.  solu- 
tion of  sodium  hydrate  and  10 
C.c.  of  alcohol,  the  mixture  al- 
lowed to  stand  at  a  temperature 
of  35°  to  40°  C.  (96°  to  104° 
F.),  with  occasional  agitation, 
until  it  becomes  clear,  and  then 
be  diluted  with  100  C.c.  of 
water,  the  clear  solution  thus 
obtained,  upon  the  subsequent 
addition  of  an  excess  of  hydro- 
chloric acid,  will  set  free  a 
layer  of  oleic  acid.  This,  when 
separated  from  the  aqueous 
liquid,  washed  with  warm 
water,  and  clarified  in  a  water- 
bath,  will  remain  liquid  at  15° 
C.  (59°  F.),  although  sometimes 

•  depositing  particles  of  solid 
matter  and  becoming  turbid. 


Fixed  Oils  of  Apricot 
and  Peach  Kernels, 
and  Sesamum,  Cot- 
ton Seed,  and  Poppy 
Seed  Oils. 


Olive,  Arachis,  Cotton 
Seed,  Sesamum,  and 
other  Fixed  Oils. 


If  2  C.c.  of  the  Oil  be  vigorously 
shaken  with  1  C.c.  of  fuming 
nitric  acid  and  1  C.c.  of  water,  a 
whitish,  not  red  or  brownish, 
mixture  should  be  formed,  which, 
after  standing  for  some  hours  at 
about  10°  C.  (50°  F.),  should 
separate  into  a  solid,  white  mass, 
and  a  scarcely  colored  liquid. 

One  part  of  this  oleic  acid,  when 
mixed  with  1  volume  of  alcohol, 
should  give  a  clear  solution, 
which  at  15°  C.  (59°  F.)  should 
not  deposit  any  fatty  acids,  nor 
become  turbid  on  the  further  ad- 
dition of  1  volume  of  alcohol. 


Uses. — Expressed  oil  of  almond,  or  oil  of  sweet  almonds,  as  it  is 
usually  called,  is  used  as  an  emollient,  and  an  ingredient  in  "  cold 
cream"  and  phosphorated  oil. 


OLEUM    OLIV^.   U.S.     Olive  Oil. 
A  fixed  oil  expressed  from  the  ripe  fruit  of  Olea  europcea  Linne  (nat.  ord.  Oleacece). 

Preparation. — Although  pure  olive  oil  is  still  found  occasionally, 
there  is  good  reason  to  believe  that  tlie  so-called  olive  oil  is  mainly  cot- 
ton seed  oil,  or  other  similar  substitution,  judiciously  flavored.     Pure- 
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olive  oil  is  made  by  expressing  olives  and  clarifying  the  oil  by  subsi- 
dence ;  but  the  detection  of  admixtures  of  other  fixed  oils  is  attended 
with  discouraging  results.  The  exportation  of  over  six  million  gallons 
of  cotton  seed  oil  annually  to  Mediterranean  ports  contiguous  to  the 
olive  oil  industry  is  a  significant  fact.  The  Pharmacopoeia  furnishes 
the  following  tests.  It  is  difficult  to  detect  an  admixture  of  a  similar 
vegetable  oil  of  less  than  20  per  cent,  by  any  published  test. 


Oleum  Olivae,   U.S. 


A  pale  yellow,  or  light  greenish-yellow, 
oily  liquid.  When  cooled  to  about 
10°  C.  (50°  F.),  it  begins  to  be  some- 
what cloudy  from  the  separation  of 
crystalline  particles,  and  at  0°  C. 
(32°  F.)  it  forms  a  whitish,  granular 
mass.  Sp.  gr.  0.915  to  0.918  at  15° 
C.  (59°  F.). 


Odor,  Taste,  and 
Reaotion. 


Slight,  peculiar  odor  ; 
nutty,  oleaginous 
taste,  with  a  faintly 
acrid  after-taste; 
neutral  reaction. 


Alcohol. 


Very  spar- 
ingly sol- 
uble. 


Other  Solvents. 


Readily  soluble 
in  ether,  chlo- 
roform, and 
carbon  disul- 
phide. 


Tests. 


If  10  C.c.  of  the  Oil  be  shaken  fre- 
quently, during  two  hours,  with  a 
freshly  prepared  solution  of  1  Gm. 
of  mercury  in  3  C.c.  of  nitric  acid, 
a  perfectly  solid  mass  of  a  pale 
straw  color  will  be  obtained. 

If  30  C.c.  of  the  Oil  be  saponified  by 
heating  with  20  C.c.  of  alcohol  and 
5  Gm.  of  potassa,  the  liquid  then 
diluted  with  200  C.c.  of  water,  and 
freed  from  alcohol  by  boiling,  on 
supersaturating  the  solution  with 
diluted  sulphuric  acid  the  fatty 
acids  will  form  a  layer  on  the  sur- 
face. If  these  be  separated  as  far 
as  possible,  free  from  water,  and 
filtered,  5  C.c.  of  the  clear  filtrate, 
when  shaken  in  a  test-tube  with  5 
C.c.  of  concentrated  hydrochloric 
acid,  should  not  color  the  latter 
green,  and,  on  the  subsequent  ad- 
dition of  about  0.5  Gm.  of  sugar, 
and  again  shaking  the  mixture,  no 
violet  or  crimson  tint  should  be  pro- 
duced in  the  acid  layer  within  fif- 
teen minutes  (absence  of  sesamum 
oil). 


iMPUniTIES. 


Tests  fob  Impurities. 


Appreciable  quan-  , 
titles  of  Cotton 
Seed  Oil  and  most 
other  Seed  Oils. 


More  than  5  per 
cent,  of  Cotton 
Seed  Oil  and 
many  other  For- 
eign Oils. 


If  6  Gm.  of  the  Oil  be  thoroughly 
shaken,  in  a  test-tube,  for  about 
two  minutes,  with  a  mi.\ture  of 
1.5  Gm.  of  nitric  acid  and  0.5 
Gm.  of  water,  then  heated  in 
a  bath  of  boiling  water  for  not 
more  than  fifteen  minutes,  the 
Oil  should  retain  a  light  yellow 
color,  not  becoming  orange  or 
reddish-brown,  and,  after  stand- 
ing at  the  ordinary  temperature 
for  about  twelve  hours,  it  should 
form  a  perfectly  solid,  light  yel- 
lowish mass. 

If  6  C.c.  of  the  Oil  be  thoroughly 
shaken,  in  a  test-tube,  with  5 
C.c.  of  an  alcoholic  solution  of 
silver  nitrate  (prepared  by  dis- 
solving 0.1  Gm.  of  silver  nitrate 
in  10  C.c.  of  deodorized  alcohol, 
and  adding  2  drops  of  nitric 
acid),  and  the  mi.\ture  heated 
for  about  five  minutes  in  a 
water-bath,  the  Oil  should  retain 
its  original  pale  yellow  color, 
not  becoming  reddish  or  brown, 
nor  should  any  dark  color  bo 
produced  at  the  line  of  contact 
of  the  two  liquids. 


Uses. — Olive  oil  is  used  in  making  cerates,  ointments,  liniments,  and 
plasters.    It  is  a  bland,  agreeable  oil,  well  suited  for  emollient  purposes. 

OLEUM    GOSSYPII    SEMINIS.   U.S.     Cotton  Seed  Oil. 

A  fixed  oil  expressed  from  the  seed  of  Gos.'iypm-tn  herbaceum  Linne,  and  of  other 
species  of  Oossypiuni  (iiat.  ord.  Malvacecc),  and  subsequently  purified. 

Preparation. — This  oil  is  made  commercially  in  the  southern  part 
of  the  United  States  upon  a  very  large  scale.  Tlie  seeds  contain  15 
per  cent,  of  oil. 
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The  testa  of  the  seeds  is  first  separated,  and  the  kernels  are  exposed 
to  powerful  expression  in  hydraulic  presses. 


Oleum  6o8sypii  Seminis.  U.  S. 

OnOE  AND  Taste. 

Solubility. 

Alcohol. 

Other  Solvents. 

A   pale    yellow,   oily   liquid.      Specific 
gravity  0.920  to  0.930  at  15°  C.  (59° 
¥.).     On  cooling  the  Oil  to  a  tempera- 
ture below  12°  C.  (53.6°  F.),  particles 
of  solid  fat  will  separate.     At  about 
0°  to  —5°  C.  (32°  to  23°  F.),  the  Oil 
solidifies. 

Odorless ;     bland, 
nut-like  taste. 

Very 
sparingly. 

Readily    soluble    in 
ether,  chlorofonn, 
or   carbon   disul- 
phide. 

Tests  for  Identity. 


When  the  Oil  is  brought  in  contact  with  concentrated  sulphuric  acid,  a  dark  reddish-brown 
color  is  instantly  produced. 

If  6  Gm.  of  the  Oil  be  thoroughly  shaken,  in  a  test-tube,  for  about  two  minutes,  with  a  mixture 
of  1.5  Gm.  of  nitric  acid  and  0.5  Gm.  of  water,  then  heated  in  a  bath  of  boiling  water  for 
not  more  than  fifteen  minutes,  the  Oil  will  assume  an  orange  or  reddish-brown  color,  and, 
after  standing  for  twelve  hours  at  the  ordinary  temperature,  will  form  a  semi-solid  mass. 

If  5  C.c.  of  the  Oil  be  thoroughly  shaken  in  a  test-tube,  with  5  C.c.  of  an  alcoholic  solution  of 
silver  nitrate  (made  by  dissolving  0.1  Gm.  of  silver  nitrate  in  10  C.c.  of  deodorized  alcohol 
and  adding  2  drops  of  nitric  acid),  and  the  mixture  heated  for  about  five  minutes  in  a 
water-bath,  the  Oil  will  assume  a  red  or  reddish-brown  color. 


OLEUM    SESAMI.   U.  S.     Oil  of  Sesamum. 

[Sesame  Oil.    Teel  Oil.     Benne  Oil.] 

A  fixed  oil  expressed  from  the  seed  of  Sesamum  indlcum  Linne  (nat.  ord.  Peda- 
llacece). 

This  oil  consists  of  olein  (70  per  cent,),  palmitin,  stearin,  and  myris- 
ticin.  It  is  inodorous,  of  a  bland,  sweetish  taste  and  a  neutral  reaction, 
and  will  keep  long  without  becoming  rancid.  It  is  not  a  drying  oil. 
At  15°  C.  (59°  F.)  it  has  the  sp.  gr.  0.919  to  0.923 ;  and  its  point  of 
congelation  is  — 5°  C.  (23°  F.).  Concentrated  sulphuric  acid  converts 
it  into  a  brownish-red  jelly.  If  5  C.c.  of  the  oil  be  shaken  with  an 
equal  volume  of  concentrated  hydrochloric  acid,  the  latter  will  usually 
assume  a  bright  emerald-green  color,  especially  if  the  oil  has  been  ex- 
posed for  some. time  to  the  action  of  air  and  light;  and,  on  the  sub- 
sequent addition  of  about  0.5  Gm.  of  sugar,  and  again  shaking  the 
mixture,  a  blue  color,  changing  to  violet,  and  finally  to  deep  crimson, 
will  be  produced. 

OLEUM    LINI.   U.  S.    Linseed  Oil.     [Oil  of  Flaxseed.] 
A  fixed  oil  expressed  from  Linseed  without  the  use  of  heat. 

Preparation. — It  will  be  noticed  that  the  official  description  speci- 
fies an  oil  made  without  the  use  of  heat :  this  would  reject  all  the  oil 
made  on  the  large  scale  for  uSe  in  the  arts. 

Linseed  oil  is  a  drying  oil,  and  consists  mainly  of  linoldn,  which,  by 
exposure,  becomes  linoxyn,  CggHj^On ;  myristin  and  palmitin  are  also 
present. 
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Oleum  Lini.     U.  S. 


A  yellowish  or  yellow,  oily  liquid.  When 
exposed  to  the  air  it  gradually  thickens, 
and  acquires  a  strong  odor  and  taste ;  and 
if  spread,  in  a  thin  layer,  on  a  glass  plate 
and  allowed  to  stand  in  a  warm  place,  it  is 
gradually  converted  into  a  hard,  trans- 
parent, resin-like  mass  (absence  of  non- 
drying  oils).  Specific  gravity,  0.930  to 
0.940  at  15°  C.  (59°  F.).  It  does  not 
congeal  above  —20°  C.  (—4°  F.). 


Odor  and  Taste. 


A  slight,  peculiar 
odor  and  a  bland 
taste. 


Absolute, 
10  parts. 


Other  Solvents. 


In  all  propor- 
tions in  ether, 
c  h  1  o  r  o  form, 
bcnzin,  carbon 
disulphide,  or 
oil  of  turpen- 
tine. 


Tests  foe  Identity. 


Impurities. 


Tests  fob  Iupurities. 


It  should  not  more  than  slightly 
redden  blue  litmus  paper,  pre- 
viously moistened  with  alcohol 
(limit  of  free  acid). 

If  10  C.c.  of  the  Oil,  contained  in 
a  small  flask,  be  mixed  with  a 
solution  of  3  Gm.  of  potassium 
hydrate  in  5  C.c.  of  water,  then 
6  C.c.  of  alcohol  added,  and  the 
mixture  heated  for  about  five 
minutes  on  a  water-bath,  with 
occasional  agitation,  a  dark-col- 
ored but  clear  and  complete 
solution  should  be  obtained. 


Non-Drying 
Oils. 


Paraflin  Oils. 


If  2  C.c.  of  the  Oil  be  shaken  with  1  C.c. 
of  fuming  nitric  acid  and  1  C.c.  of 
water,  it  should  neither  completely  nor 
partially  solidify,  even  after  standing 
for  one  or  two  days. 

If  the  dark-colored,  clear  solution  be  di- 
luted with  water  to  the  measure  of  50 
C.c,  then  cooled  and  shaken  with  50 
C.c.  of  ether,  the  clear,  ethereal  layer, 
after  having  separated,  should  not  show 
a  bluish  fluorescence,  and,  when  care- 
fully decanted,  and  allowed  to  evaporate 
spontaneously,  should  leave  not  more 
than  a  slight,  and  not  oily,  residue. 


Uses. — Linseed  oil  is  used 
fluidounces  (29  to  58  C.c). 


as  a  laxative,  in  doses  of  one  to  two 


PEPO.   U.S.     Pumpkin  Seed. 
The  seed  of  Ciicurbita  Pepo  Linne  (nat.  ord.  Oucurbitacece). 

This  seed  contains  about  40  per  cent,  of  fixed  oil,  starch,  protein  com- 
pounds, a  little  acrid  resin,  sugar,  etc.  Pumpkin  seed  is  used  as  a 
tsenifuge  by  beating  the  kernels  with  water  so  as  to  .make  a  mixture 
like  almond  mixture :  a  more  elegant  method,  however,  is  to  emulsify 
the  fixed  oil,  which  is  now  an  article  of  commerce,  and  made  by  perco- 
lating the  ground  seeds  with  ether. 

OLEUM    RICINI.   U.S.     Castor  Oil. 

A  fixed  oil  expressed  from  the  seed  of  Ricinus  communis  Linne  (nat.  ord.  Euphor- 
biacece). 

Preparation. — Castor  oil  has  been  obtained  from  the  seed  in  four 
ways:  1.  By  cold  expression.  2.  By  expression  with  heat.  3.  By  per- 
colation with  alcohol.  4.  By  decoction.  The  first  method  produces 
the  best  oil :  a  powerful  hydraulic  press  (see  page  251)  is  generally  used, 
and  the  oil  clarified  by  subsidence.  It  is  an  almost  colorless,  trans- 
parent, viscid  liquid,  of  a  faint,  mild  odor,  a  bland,  afterwards  slightly 
acrid  and  generally  offensive  taste,  and  a  neutral  reaction.  Sp.  gr.  0.950 
to  0.970.  It  is  soluble  in  an  equal  volume  of  alcohol,  and,  in  all  pro- 
portions, in  absolute  alcohol,  or  in  glacial  acetic  acid ;  also  soluble,  at 
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15°  C.  (59°  F.),  in  3  times  its  volume  of  a  mixture  of  19  volumes  of 
alcohol  and  1  volume  of  water  (absence  of  more  than  about  5  per  cent, 
of  7nost  other  fixed  oils).  With  an  equal  volume  of  benzin,  it  forms,  at 
15°  C.  (59°  F.),  a  turbid  mixture,  but  at  17°  C.  (62.6°  F.)  it  yields  a 
clear  solution.  When  exposed  to  the  air  in  a  thin  layer,  it  slowly 
dries  to  a  varnish-like  film.  When  cooled  to  0°  C.  (32°  F.),  it  be- 
comes turbid,  with  the  separation  of  crvstalline  flakes,  and  at  about 
—18°  C.  (—0.4°  F.)  it  congeals  to  a  yellowish  mass.  If  3  C.c.  of  the 
Oil  be  shaken  for  a  few  minutes  with  3  C.c.  of  carbon  disulphide  and 
1  C.c.  of  sulphuric  acid,  the  mixture  should  not  acquire  a  blackish- 
brown  color  (absence  of  many  foreign  oils).  It  contains  ricinolein  and 
palraitin.  The  purgative  action  is  due  to  the  presence  of  an  acrid 
principle,  which  has  not  yet  been  isolated  :  a  given  weight  of  the 
seeds  is  more  active  than  the  same  quantity  of  oil.  Castor  oil  is  used 
as  a  purgative,  in  doses  of  one-half  to  one  fluidounce  (14.5  to  29  Co.). 

OLEUM    TIGLII.   U.  S.     Croton  Oil. 

A  fixed  oil  expressed  from  the  seed  of  Croton  Tiglium  Linne  (nat.  ord.  Euphor- 
biacece). 

Preparation. — Croton  oil  is  prepared  by  expression  or  by  percolating 
the  ground  seeds  with  carbon  disulphide  and  distilling  the  percolate. 
It  is  a  pale  yellow  or  brownish-yellow,  somewhat  viscid  and  slightly 
fluorescent  liquid,  having  a  slight  fatty  odor,  a  mild,  oily,  afterwards 
acrid,  burning  taste,  and  a  slightly  acid  reaction.  When  applied  to  the 
skin,  it  produces  rubefaction  or  a  pustular  eruption.  Sp.  gr.  0.940  to 
0.960  at  15°  C.  (59°  F.).  It  reddens  blue  litmus  paper  moistened  with 
alcohol.  When  fresh,  it  is  soluble  in  about  60  parts  of  alcohol,  the 
solubility  increasing  by  age.  It  is  freely  soluble  in  ether,  chloroform, 
carbon  disulphide,  and  fixed  or  volatile  oils.  When  gently  heated 
with  twice  its  volume  of  absolute  alcohol,  it  forms  a  clear  solution,  from 
which  the  Oil  usually  separates  on  cooling.  If  to  2  C.c.  of  the  Oil 
1  C.c.  of  fuming  nitric  acid  and  1  C.c.  of  water  be  added,  and  the  mix- 
ture vigorously  shaken,  it  should  not  solidify,  either  completely  or  par- 
tially, after  standing  for  one  or  two  days  (absence  of  other  non-drying 
oils).  Neither  the  purgative  principle  nor  the  vesicating  principle  has 
been  isolated :  by  the  decomposition  of  the  fatty  substances  present, 
tiglinic,  valerianic,  formic,  acetic,  myristic,  stearic,  isobutyric,  lauric, 
and  palmitic  acids  have  been  detected  ;  crotonol,  C18H28O4,  is  said  to  be 
present.  Internally,  in  doses  of  one  minim  (0.06  C.c),  croton  oil  is 
a  powerful  purgative  ;  externally,  when  applied  to  the  skin,  it  is  rube- 
facient and  vesicant. 

OLEUM  THEOBROMATIS.   U.  S.     Oil  of  Theobroma. 

[Oleum  Theobrom.e,  Phakm.  1880.     Butter  of  Cacao.] 

A  fixed  oil  expressed  from  the  seed  of  Theobroma  Cacao  Linne  (nat.  ord.  Stereu- 
liacece). 

Preparation. — This  is  made  by  expressing  tiie  kernels  of  the  "  choco- 
late nut"  between  hot  iron  plates,  and  running  the  product  into  moulds. 
The  yield  is  about  40  per  cent.  It  is  a  yellowish-white  solid,  having  a 
faint,  agreeable  odor,  a  bland,  chocolate-like  taste,  and  a  neutral  reaction. 
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Sp.  gr.  0.970  to  0.980  at  15°  C.  (59°  F.).  Readily  soluble  in  ether  or 
chloroform  ;  also  soluble  in  100  parts  of  cold  and  in  20  parts  of  boiling 
absolute  alcohol,  all  these  solutions  being  neutral  to  litmus  paper.  It 
is  brittle  at  15°  C.  (59°  F.),  and  melts  at  80°  to  33°  C.  (86°  to  91.4°  F.) 
to  a  clear  liquid.  If  1  Gm.  of  Oil  of  Theobroma  be  dissolved  in  3  C.c. 
of  ether,  in  a  test-tube,  at  a  temperature  of  17°  C.  (63°  F.),  and  the  tube 
subsequently  plunged  into  water  at  0°  C.  (32°  F.),  the  liquid  should  not 
become  turbid,  nor  deposit  a  granular  mass  in  less  than  three  minutes ; 
and  if  the  mixture,  after  congealing,  be  exposed  to  a  temperature  of 
15°  C.  (59°  F.),  it  should  gradually  form  a  perfectly  clear  liquid  (ab- 
sence of  paraffin,  wax,  stearin,  tallow,  etc.). 

Chemically,  it  is  a  mixture  of  stearin,  palmitin,  olein,  arachin,  and 
laurin,  and,  owing  to  its  low  fusing-point,  and  its  property  of  becoming 
solid  at  a  temperature  just  below  the  fusing-point,  it  is  valuable  in 
pharmacy  in  making  suppositories.     (See  Suppositoria.) 

LYCOPODIUM.    U.S.     Lycopodium. 

The  spores  of  Lycopodium  clavatum  Linne,  and  of  other  species  of  Lycopodium 
(nat.  ord.  Lycopodiacece) . 

Lycopodium  contains  47  per  cent,  of  fixed  oil,  with  minute  quan- 
tities of  volatile  bases.  It  is  used  as  a  dusting  powder  and  to  allay 
irritation  of  the  skin  through  chafing,  and  for  similar  purposes. 

Oils,  and  Substances  containing  Unofficial  Fixed  Oils. 

Oil  of  Bassia.  From  Basaia  longifoUa.     Nat.  Ord.  Sapotaceae.     A  greenish  oil  is  ex- 

pressed from  the  seeds. 
Bayberry.  "ETora.  Myrica  cerifcra.     Nat.  Ord.  Myricaceae.     Habitat,  North  America. 

The  oil  and  wax  are  prepared  by  boiling  the  fruit  with  water  until  the 

oil  collects  on  the  surface.     The  yield  of  oil  is  about  30  per  cent. 
Beech.  From  the  fruit  of  Fngns  syhaiica.     Nat.  Ord.   Cupuliferae.     Habitat, 

Europe.     It  is  of  a  yellow  color  and  mild  odor  and  taste.     The  yield 

of  oil  is  about  20  per  cent. 
Behen.  From  the  fruit  of  Moriii(/a  npfera.     Used  in  ointments  and  pomades. 

Ben.  A  fixed  oil  from  the  seeds  of  Morimjn  pteryyoxjienna.     Used  for  the  same 

purposes  as  olive  oil. 
Black  Mustard.  From  the  seed  of  lirassica  nigra  (Linne)  Koch.     Nat.  Ord.  Cruciferae. 

Habitat,  Europe.     A    yellow  or  brownish-yellow  fixed   oil.     Sp.  gr. 

0.916.     The  yield  of  oil  is  about  20  per  cent. 
Brazil  Nut.  From    the    seed    of    Bertholletin    exceisa.      Nat.  Ord.    Lecythidaceae. 

Habitat,  Brazil.     It  is  a  pale  yellow,  bland  oil.     The  yield  of  oil  is 

about  .'iO  per  cent. 
Candle  Nut.  From   A/euritea  triloba.     Habitat,  islands  of  the  Pacific  Ocean.     The 

yield  of  oil  is  about  60  per  cent. 
Cardamom.  From  the  fruit  of  E/ettarin  repens.     Nat.  Ord.  Scitamineae.     The  yield 

of  oil  is  about  10  per  cent. 
Chaulmugra.  From  the  seed  of  Gynocitnlin  odorntn.     Nat.  Ord.  Bixaceae.     Habitat, 

Malayiui   Peninsula.     Prepared  by  subjecting  the  seeds  to  pressure 

and  collecting  the  oil. 
Coco-nut.  From  Cocoa  niici/cra.     Nat.  Ord.  Palmae.     Habitat,  tropical  countries. 

Prepared  by  boiling  the  seeds  with  water  and  expressing.    It  is  of  a  bu- 

tyraceous  consistence,  white,  and  has  a  peculiar  odor  and  a  bland  taste. 
Crab.  From  Carapa  guiatienais.     Prepared  by  expressing  the  seed. 

Cucumber  Seed.         From  the  seed  of  Cucumis  sativua.     Nat  Ord.  Cucurbitaceas.     Habitat, 

Central  Asia. 
Ergot.  From  Clavicepa  purpurea.     The  yield  of  oil  is  about  25  per  cent. 

Ground-nut.  From  the  kernels  of  the  fruit  of  ^raoAis  hypogeen.  Prepared  by  expression. 

Hazel-nut.  From  Corylua  aveUana.    Nat.  Ord.  Cupuliferae.     Habitat,  Europe.    The 

yield  of  oil  is  about  50  per  cent. 
Hemp  Seed.  From   the   seed   of   Cannabia  aativa.     Nat.  Ord.  Urticaceae.     Habitat, 

Europe  and  North  America.     The  yield  of  oil  is  about  30  per  cent. 
Horsechestnut.  From  the  kernels  of  the  fruit  of  ^actiltia  Hippocaatanum.     Nat.  Ord. 

Sapindaceae.     The  yield  of  oil  is  about  -^  per  cent. 
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Oils,  and  Substances  containing  Unofficial  Fixed  Oils. — Continued. 

Oil  of  Hydrastis.  From  Hydrastis  canadensis.    Nat.  Ord.  Ranunculaceae.    Habitat,  United 

States. 
Hyoscyamus  Seed.    From  the  seed  of  Hyoscyamus  niger.     Nat.  Ord.  Solanaceae.     Habitat, 

Europe.     The  yield  of  oil  is  about  25  per  cent. 
Juglans.  From  Juglans  cinerea.    Nat.  Ord.  Juglandacese.    Habitat,  United  States. 

The  yield  of  oil  is  about  15  per  cent. 
Kurung.  From  Pongamia  glabra.     Nat.  Ord.  Leguminosas.     Habitat,  India.     It 

is  a  thickish,  yellow  oil,  of  sp.  gr.  0.945. 
Larkspur  Seed.  From  the   seed   of  Delphinium  Consolida.     Nat.  Ord.  Ranunculacese. 

Habitat,  Central  Europe. 
Laurel.  From  Lanrns  nohilis.     Nat.  Ord.  Lauraceae.     Habitat,  Europe.     Pre- 

pared by  steeping  the  fruit  in  hot  water  and  expressing. 
Mace.  From  the  arillus  of  the  fruit  of  Myristica  fragrans.     Nat.  Ord.  Myris- 

ticacea3.     Habitat,  Molucca  Islands. 
Madia.  From    Madia   satira.     Nat.  Ord.  Compositae.     Habitat,  Europe.     The 

yield  of  oil  is  about  40  per  cent. 
Mangosteen.  From  Garcinia  indica.     Nat.  Ord.  Guttiferae.     Habitat,  India.     The 

yield  of  oil  is  about  30  per  cent. 
Melon  Seed.  From  Cucumis  Melo.     Nat.  Ord.  Cucurbitaceas.     Habitat,  Central  Asia. 

Nicker  Seed  From  Cseaaljiinia  Bunducella,     Nat.  Ord.  Leguminosse. 

Nigella.  From  the  seed  of  Nigella  sativa.     Nat.  Ord.  Ranunculaceae.     Habitat, 

Southern  Europe.     The  yield  of  oil  is  about  35  per  cent. 
Niger  Seed  From  Guizotia  oleifera.     Nat.  Ord.  Compositae.     Habitat,  India.     The 

yield  of  oil  is  about  40  per  cent. 
Nutmeg.  From  the  kernel  of  the  seed  of  Myristica  fragrans.     Nat.  Ord.  Myristi- 

caceae.    Habitat,  Molucca  Islands.    The  yield  of  oil  is  about  22  per  cent. 
Palm.  From  the  fruit  of  Elaia  guineensis.     Nat.  Ord.  Palmas.     Habitat,  West 

Africa.     Sp.  gr.  0.945. 
Peach.  From  Persica  vulgaris.    Nat.  Ord.  Rosaceae.    The  oil  resembles  expressed 

oil  of  almond. 
Poppy  Seed.  From  the  seed  of  Papaver  somniferttm.    Nat.  Ord.  Papaveraceae.    Hab- 

itat, Asia  and  Europe.     It  is  of  a  yellow  color,  bland,  and  limpid. 

The  yield  is  about  45  to  50  per  cent. 
Pumpkin  Seed.  From  the  seed  of  Cncurbita  Pepo.     Nat.  Ord.  Cucurbitacese.     Habitat, 

Asia  and  Europe.     The  yield  of  oil  is  about  45  per  cent. 
Purging  Nut.  From  the  seed  of  Cxircas  purgans.     Nat.  Ord.  Euphorbiaceje.     Habitat, 

West  Indies.     The  yield  is  about  35  per  cent. 
Rape  Seed.  From  Brassica  campeatris.    A  fixed  oil  used  for  making  green  soft  soap. 

Staphisagria.  From  the  seed  of  Delphinium  Staphisagria.     Nat.  Ord.  Ranunculaceaj. 

Habitat,  Europe.     The  yield  of  oil  is  about  30  per  cent. 
Stramonium  Seed.     Yrova.  ihe  i^acd.  ot  Datura  Stramonium.     Nat.  Ord.  Solanaceas.    Habitat, 

United  States.     The  yield  of  oil  is  about  25  per  cent. 
Tonka.  From  the  seed  of  Diptcrix  odorata,     Nat.  Ord.  Leguminosae.     Habitat, 

Guiana.     An  odorous  fixed  oil. 
Tonka  Bean.  Contains  coumarin.     Used  for  flavoring.     Narcotic.    Used  in  whooping- 

cough,  in  doses  of  five  to  eight  grains  (0.3  to  0.5  Gm.),  given  in  thd 

form  of  fluid  extract. 
Tucom.  From  the  fruit  of  Astrocnryum  vulgare.     Habitat,  South  America.     It 

has  a  bright  red  color  and  an  agreeable  odor. 
Watermelon  Seed.     From  the  seed  of  Ci(C((rA('?a  Citrullus.    Nat.  Ord.  Cucurbitaceas.   Habitat, 

Southern  Asia.     The  j'ield  is  about  30  per  cent. 
White  Mustard.         From  the  seed  of  Sinajna  alba.     Nat.  Ord.  CruciferEe.     Habitat,  Asia. 

The  yield  of  oil  is  about  20  per  cent. 


ACIDUM   OLEICUM.   U.  S.     Oleic  Acid. 

HCigHg^Oj  =  281.38. 

An  organic  acid,  prepared  in  a  sufficiently  pure  condition  by  cooling  commercial 
Oleic  Acid  to  about  5°  C.  (41°  F.),  then  separating  and  preserving  the  liquid  portion. 

Preparation. — Oleic  acid  is  generally  obtained  as  a  by-product  in 
the  manufacture  of  candles  from  fats,  stearic  and  palmitic  acids  being 
the  fatty  substances  scuight  for  by  the  makers.  The  crude  oleic  acid  is 
known  as  "  red  oil,"  the  stearic  and  palmitic  acids  being  separated  by 
cooling  the  mixture  and  filtering. 
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Odor,  Taste, 
AND  Keactiun. 

Solubility. 

Acidum  Oleicum.  U.  S. 

Water. 

Alcohol. 

Other  Solvents. 

A    yellowi.-^h,    oily   liquid,   gradually    be- 
coming  brown,   rancid,  and  acid   when 
exposed  to  the  air.     Sp.  gr.  0.900.     At 
14°  C.  (57.2°  F.)  it  becomes  semi-solid, 
and  remains  so  until  cooled  to  4°  C.  (39° 
F.),  at  which  temperature  it  becomes  a 
whitish  miiss  of  crystals.     When  heated 
to  a  temperature  of  about  95°  C.  (203° 
F.),  the  Acid  begins  to  be  decomposed, 
giving  off  acrid  vapors ;  at  a  higher  tem- 
perature it  is  completely  dissipated. 

Lard-like  odor 
and  taste ; 
when  pure, 
of  a  neutral 
reaction  ; 
feebly  acid 
reaction  in 
alcoholic  so- 
lution. 

Insol- 
uble. 

Com- 
pletely 
solu- 
ble. 

Completely    sol- 
uble in  chloro- 
form,    fjcnzol, 
benzin,  oil  of 
turpentine, 
and  fixed  and 
volatile  oils. 

Tests  for  Impurities. 


If  1  Qm.  of  the  Acid  be  heated  with  20  C.c.  of  alcohol,  2  drops  of  phenol- 
phtalein  T.S.  added,  and  then  a  strong  solution  (1  in  4)  of  sodium  hydrate, 
drop  by  drop,  until  the  liquid  has  acquired  a  permanent  red  tint  and 
the  Acid  is  saponified;  next  acetic  acid  added  until  the  red  color  of  the 
liquid  is  just  discharged,  and  the  liquid  filtered, — 10  Co.  of  the  filtrate 
mixed  with  10  C.c.  of  ether  should  not  be  rendered  more  than  slightly 
turbid  by  the  addition  of  1  C.c.  of  lead  acetate  T.S. 

Equal  volumes  of  the  Acid  and  of  alcohol,  mixed  at  the  ordinary  tempera- 
ture, should  give  a  clear  solution  without  separating  oily  drops  upon  the 
surface. 


More  than  traces 
of  Palmitic 
and  Stearic 
Acids. 


Fixed  Oils. 


Uses. — Oleic  acid  is  used  as  the  basis  for  the  oleates,  three  of  which 
— oleates  of  mercury,  veratrine,  and  zinc — are  official  (see  page  341). 
The  oleates  are  very  useful  external  remedies  ;  they  are  used  in  various 
skin  diseases,  and  also  for  communicating  the  constitutional  effects  of 
numerous  remedies.  Oleic  acid  is  more  quickly  absorbed  by  the  skin 
than  any  other  similar  base. 


Aluminum  Oleate, 

Al2(Ci8n3302)6. 

Silver  Oleate, 

AgCi8ll3302. 

Arsenic  Oleate, 

As(C,8ll3302)3. 

Bismuth  Oleate, 

Bi(Cl8H3302)3. 


Copper  Oleate, 

Cu(Ci8H3302)2. 

Iron  Oleate  ( Ferric), 

Fc2(Cl8H3302)6. 

Manganese  Oleate. 


Mercury  and  Mor- 
phine Oleate. 
Nickel  Oleate. 


Unofficial  Oleates. 

By  decomposing  sodium  oleate  with  aluminum  sulphate.  It  is  a  semi- 
solid, of  a  dark  brown  color,  and  has  a  decidedly  astringent  action.  Used 
in  treating  burns,  scalds,  foul  ulcers,  etc. 

By  precipitating  sodium  oleate  with  a  saturated  solution  of  silver  nitrate, 
washing  the  precipitate  with  boiling  water,  drying  it,  and  reducing  to 
a  fine  powder.     It  is  of  a  brownish-yellow  color.     Used  externally. 

By  first  preparing  arscnious  chloride  by  treating  metallic  arsenic  with 
hydrochloric  acid,  and  then  adding  sodium  oleate  and  collecting  the 
precipitate.    It  is  of  a  yollowi.sh  color,  and  has  the  consistence  of  butter. 

By  dissolving  crystallized  bismuth  nitrate  in  glycerin,  then  diluting 
sodium  oleate  with  water  and  adding  the  bismuth  solution  to  the 
sodium  mixture,  warming,  rejecting  the  aqueous  layer,  and,  lastly, 
washing  several  times  with  warm  water.  It  is  of  a  white  or  a  yel- 
lowish-white color,  and  has  about  the  consistence  of  an  ointment. 

By  adding  sodium  oleate  to  a  saturated  solution  of  copper  sulphate,  then 
washing  the  precipitate.  It  is  a  handsome,  dark  green,  waxy  solid. 
Used  chiefly  in  the  treatment  for  ringworm. 

By  adding  sodium  oleate  to  a  solution  of  ferrous  sulphate  and  boiling. 
It  is  a  dark  red,  soft,  solid  oleate.     Used  locally. 

By  adding  to  a  solution  of  sodium  oleate  a  solution  of  manganese  sul- 
phate, heating  gently,  and  collecting  the  i)rocipitate.  It  is  of  a  light 
gray,  slightly  pinkish  color,  having  a  peculiar  odor. 

By  combining  with  a  gentle  heat  40  parts  mercuric  oleate,  3  parts  mor- 
phine, and  13  parts  oleic  acid.     It  forms  a  very  dark  brown,  soft  solid. 

By  adding  sodium  oleate  to  a  solution  of  nickel  sulphate  and  collecting 
the  precipitate.     It  is  a  green,  amorphous,  waxy  substance.     Used 
locally  as  an  astringent. 
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Unofficial  Oleates. — Continued. 

Lead  Oleate,  By  adding  a  clear  solution  of  lead  acetate  to  a  solution  of  sodium  oleate, 

Pb(Ci8H3302)2.  boiling  and  washing  the  precipitate  several  times.     It  has  the  appear- 

ance of  lead  plaster  (somewhat  lighter  in  color). 

Sodium  Oleate.  By  dissolving  1  part  of  pure  Castile  soap  in  8  parts  of  hot  water,  cooling, 

and  filtering  from  deposited  sodium  palmitate :  the  filtrate  contains 
sodium  oleate. 

Tin  Oleate.  By  adding  a  solution  of  tin  chloride  to  a  solution  of  sodium  oleate  and 

collecting  the  precipitate.  It  has  a  grayish-yellow  color,  a  soft  consist- 
ence, and  a  decided  metallic  taste. 

ACIDUM    STEARICUM.   U.  S.     Stearic  Acid. 

HC18H35O2  =  283.38, 

An  organic  acid,  in  its  commercial,  more  or  less  impure  form,  usually  obtained 
from  the  more  solid  fats,  chiefly  tallow. 

This  has  been  introduced  in  the  U.  S,  P.  1890  solely  because  of 
its  usefulness  in  making  glycerin  suppositories.  It  is  a  hard,  white, 
somewhat  glossy  solid,  odorless  and  tasteless,  and  permanent  in  the 
air.  Insoluble  in  water;  soluble  in  about  45  parts  of  alcohol  at  15° 
C.  (59°  F.) ;  readily  soluble  in  boiling  alcohol,  and  in  ether.  Stearic 
Acid,  when  pure,  melts  at  69.2°  C.  (156.6°  F.).  The  commercial 
acid  should  have  a  melting  point  not  lower  than  56°  C.  (132,8°  F.), 
and  the  melted  acid  should  not  become  opaque  and  begin  to  congeal 
at  a  temperature  lower  than  54°  C.  (129.2°  F.).  If  1  Gm.  of  Stearic 
Acid  and  1  Gm,  of  sodium  carbonate  be  boiled  with  30  C.c.  of  water, 
in  a  capacious  flask,  the  resulting  solution,  while  hot,  should  not  be 
more  than  opalescent  (limit  of  undecomposed  fat). 

Uses. — See  Suppositoria  Glycerini,  Part  VI. 

GLYCERINUM.    U.  S.     Glycerin. 

A  liquid  obtained  by  the  decomposition  of  vegetable  or  animal  fats  or  fixed  oils, 
and  containing  not  less  than  95  per  cent,  of  absolute  Glycerin  [€3115(011)3 ;  91.79]. 

Preparation. — This  valuable  liquid  has  been  made  in  several  ways. 
It  is  usually  obtained — 1.  Through  the  saponification  of  fats  and  oils  in 
making  soap  or  lead  plaster.  2.  By  the  decomposition  of  fats  and  oils 
through  pressure  and  superheated  steam.  Glycerin  came  into  use  in 
medicine  and  pharmacy  about  1846,  and  it  was  first  obtained  on  a  com- 
mercial scale  from  the  washings  of  lead  plaster  by  Robert  Shoemaker, 
of  Philadelphia.  In  making  the  plaster,  litharge,  olive  oil,  and  water 
are  boiled  together,  when  the  olein  of  the  oil  is  decomposed  by  the  lead 
oxide,  according  to  the  following  reaction  : 

2(C3H,3C,3H3302)  +  3PbO  +  SH.O  =  3(Pb2Ci3H3302)  +  2(C3H,3HO). 

Glyceryl  Oleate  Lead  Water.  Lead  Oleate  (Lead  Glyceryl  Hydrate 

i(01ive  Oil).  Oxide.  Plaster).  (Glycerin). 

The  plaster,  while  still  hot  and  in  the  liquid  state,  contains  glycerin 
diffused  through  it.  When  the  liquid  plaster  is  mixed  with  an  equal 
measure  of  boiling  water,  and  the  mixture  stirred  briskly,  a  solution 
of  glycerin  is  obtained,  which,  after  having  been  decanted,  and  evap- 
orated to  a  limited  extent,  is  freed  from  lead  by  hydrogen  sulphide. 
The  liquid  is  then  filtered  to  separate  lead  sulphide,  heated  to  free  it 
from  hydrogen  sulphide,  and  finally  evaporated  to  expel  the  water. 
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The  process  most  frequently  used  for  making  glycerin  originated  with 
R.  A.  Tilghraan,  of  this  city,  aud  consists  in  subjecting  fatty  bodies  to 
the  action  of  water  at  a  high  temperature  under  pressure,  whereby  the 
fats,  which  are  glycerides  or  ethers  of  the  fatty  acids,  are  broken  up  into 
glycerin  and  fatty  acids,  the  water  supplying  the  elements  of  hydrogen 
and  oxygen  necessary  for  that  change.  The  reaction  is  as  follows  in 
the  case  of  a  fat  like  stearin  : 


C3H5.3Ci8H3502  +  3H2O 

Steario.  Water. 


C3H,3HO  +  3HC.3H3,02 


Glycerin. 


Stearic  Acid. 


Glycerinum.   U.  S. 

Odor,  Taste,  and 
Re.^ction. 

Solubility. 

Water. 

Alcoliol. 

Other  Solvents. 

A  clear,  colorless  liquid,  of 
syrupy    consistence,   oily 
to  the  touch.     When  ex- 
posed to  the  air  it  slowly 
abstracts    moisture.      Its 
sp.  gr.  should  not  be  less 
than  1.250  at  15°  C.  (59° 
F.). 

Odorless;        very 
sweet  and  slight- 
ly warm  to  the 
taste ;      neutral 
action. 

In  all  pro- 
portions. 

In  all  pro- 
portions. 

Soluble  in  a  mixture 
of  3  parts  of  alcohol 
and  1  part  of  ether ; 
insoluble    in    ether, 
chloroform,    benzol, 
fixed    oils,    volatile 
oils,    carbon    disul- 
phide,  and  benzin. 

Tests  for  Identity. 


Tests  for  Impurities. 


In  solution  with  water 
it  is  slowly  vaporized, 
with  steam,  at  100°  C. 
(212°  F.);  exposed 
alone  to  higher  tem- 
perature, it  yields 
acrid  decomposition 
products  of  a  charac- 
teristic odor,  and  at 
165°  C.  (329°  F.)  it 
boils  and  is  decom- 
posed. If  a  fused  bead 
of  borax,  on  a  loop  of 
platinum  wire,  be 
moistened  with  Gly- 
cerin and  held  in  the 
non-luminous  flame, 
the  latter  will  be 
transiently  tinted 
deep  green. 


Sugars  and  Dex- 
trin, which  leave 
a  porous  coal. 


Sugars. 


Fixed  Impurities. 


Metals,  Sulphuric 
or  Oxalic  Acid, 
or  Calcium  Salts. 


Readily  Carbon- 
izable  Impuri- 
ties. 


Fatty  Acids,  etc. 


Chlorides,  and 
Impurities  hav- 
ing Reducing 
Properties. 


A  small  portion  of  Glycerin,  when  heated  in  a 
small,  open  porcelain  or  platinum  capsule, 
upon  a  sand-bath,  until  it  boils,  and  then 
gently  ignited,  should  burn  and  vaporize  so  as 
to  leave  not  more  than  a  dark  stain. 
If  5  C.c.  of  Glycerin  be  mixed  with  50  C.c.  of 
water  and  HI  drops  of  hydrochloric  acid,  in  a 
small  flask,  and  heated  for  half  an  hour  on  a 
boiling  water-bath,  then  10  C.c.  of  the  hot 
liquid  mixed  with  2  C.c.  of  sodium  hydrate 
T.S.  and  1  C.c.  of  alkaline  cupric  tartrate  V.S., 
no    yellowish-red    cloudiness   or    precipitate 

[       should  appear  within  six  hours. 

I  After   full   combustion  of  Glycerin  no   residue 

I       should  be  left. 

f  If  Glycerin  is  diluted  with  10  times  its  volume 
of  distilled  water,  portions  should  give  no  pre- 

j  cipitates  or  colors  when  treated  with  hydro- 
gen sulphide  or  ammonium  sulphide  T.S., 
barium  chloride  T.S.,  calcium  chloride  T.S., 
or  ammonium  oxalate  T.S. 
On  gently  warming  a  mixture  of  equal  volumes 
of  Glycerin  and  of  concentrated  sulphuric  acid, 
in  a  test-tube,  the  liquid  should  not  acquire  a 
dark  color. 
On  gradually  heating  5  C.c.  of  Glycerin  with  3 
C.c.  of  diluted  sulphuric  acid,  in  a  test-tube, 
short  of  boiling,  no  offensive  or  acidulous  odor 
should  be  evolved. 
If  a  mixture  of  2  C.c.  of  Glycerin  with  10  C.c.  of 
water,  contained  in  a  perfectly  clean,  glass- 
stoppered  cylinder,  be  heated  for  five  minutes 
in  a  water-bath  at  a  temperature  of  60°-C5° 
C.  (140°-149°  F.),  then  mixed  with  10  drops 
of  .silver  nitrate  T.S.,  and  the  cylinder  set 
aside,  well  stoppered,  in  diffused  daylight,  no 
change  of  transparency  or  color  should  occur 
in  the  mixture  within  five  minutes. 
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Chemically,  glycerin  belongs  to  the  class  of  alcohols,  and  is  sometimes 
termed  glycerol,  or  glyceric  alcohol.  It  is  the  hydrate  of  the  radical 
glyceryl  C3H5,  is  triatomic,  and  one,  two,  or  three  of  the  hydrogen 
atoms  may  be  replaced  by  monad  radicals.  When  glycerin  is  acted  on 
by  nitric  acid,  nitro-glycerin,  a  powerful  explosive,  is  formed.  This  has 
been  used  medicinally  in  small  doses.  It  is  sometimes  called  glonoin 
and  trinitrine.     (See  Spiritus  Glonoini.) 

Uses. — Glycerin  is  one  of  the  most  valuable  liquids  known  to  phar- 
macy. It  is  a  solvent  and  antiseptic,  scarcely  inferior  to  alcohol.  It 
is  useful  in  keeping  substances  moist,  owing  to  its  tendency  to  absorb 
water  from  the  air.  Its  agreeable  taste  and  non-poisonous  properties 
adapt  it  for  many  purposes.  Its  varied  uses  have  been  constantly  re- 
ferred to  in  the  preceding  pages. 

SAPO.   U.  S.     Soap.     [White  Castile  Soap.] 
Soap  prepared  from  soda  and  olive  oil. 

Preparation. — Soap  is  made  by  boiling  fats  or  oils  with  a  solution 
of  caustic  alkali  until  a  thick  mass  is  formed.  Then,  by  evaporating  the 
water,  or  by  adding  solution  of  common  salt,  the  soap  is  separated  and 
caused  to  rise  to  the  surface :  when  it  has  ceased  to  froth  in  boiling,  it  is 

ladled  out  into  wooden  frames  to 
^^^-  congeal,  after  which  it  is  cut  into 

bars  by  means  of  a  wire.  The  soap, 
as  first  separated,  is  called  grain 
soap.  Fig.  356  shows  a  useful 
soap-cutter  made  by  the  Woodward 
Lock  Company,  Clinton,  Wiscon- 
sin. The  "soap-du.st"  and  chip- 
pings  from  Castile  soap  are  a  very 
convenient  form  for  use  in  making 
soap  liniment,  etc.  Toilet  soap  is 
made  by  milling  grain  soap,  or  cut- 
ting it  into  small  pieces;  perfume 
is  then  added,  thoroughly  mixed, 
Soap-cutter.  and  the  mixture  forced  by  a  plot- 

ting-raachine  through  an  aperture, 
which  forms  it  into  rolls  and  cuts  it  into  pieces.  These  are  then  moulded. 
The  official  soap  is  known  as  Castile  soap.  The  soaps  in  general  use 
are  made  from  animal  fat,  chiefly  tallow.  Soaps  are  made  hard  by 
using  a  fat  containing  much  stearin,  like  tallow,  and  soda  for  the  alkali ; 
they  are  made  soft  by  using  fats  containing  a  large  proportion  of  olein, 
and  potassa  for  the  alkali.  When  fats  and  oils  undergo  saponification 
by  reaction  with  a  salifiable  base,  the  olein,  palmitin,  and  stearin  present 
are  decomposed  into  stearic,  palmitic,  and  oleic  acids,  which  unite  with 
the  base  to  form  the  soap,  and  into  glycerin,  which  is  set  free. 

Soaps  are  divided  into  two  classes,  soluble  and  insoluble.  The  solu- 
ble soaps  are  combinations  of  the  fatty  acids  with  soda,  potassa,  and 
ammonia ;  those  which  are  insoluble  consist  of  the  same  acids  united 
with  earths  and  metallic  oxides.  The  soluble  soaps  only  are  detergent, 
and  to  these  the  name  soap  is  usually  applied.     Several  of  the  insolu- 
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ble  soaps  are  employed  in  pharmacy  :  as,  for  example,  the  soap  of  lead 
monoxide  (litharge),  or  lead  plaster,  and  the  soap  of  lime,  or  lime  lini- 
ment. (See  Emplastrum  Plumbi  and  Linimentum  Calcis.)  The  two 
official  soaps  are  of  the  soluble  kind.  One  is  a  soda  soap,  made  with 
olive  oil  (Castile  soap),  the  other  a  potassa  soap  (Sapo  Viridis).  The 
soap  of  ammonia  is  noticed  elsewhere.     (See  Linimentum  Ammoniae.) 


Sapo.  U.S. 


A  white  or  whitish  solid, 
hard,  yet  easily  cut  when 
fresh. 


Odor,  Taste,  and  Keaction. 


Slight,  peculiar  odor,  free  from 
rancidity  ;  disagreeable,  al- 
kaline taste;  alkaline  reac- 
tion. 


Solubility. 


Readily  solu- 
ble. 


Readily  solu- 
ble. 


More  readily  with  the  aid  of 
heat. 


Impubities. 


Tests  for  Impurities. 


An  undue  amount  of 
Water. 


Metals. 


On  placing  a  small,  weighed  portion  of  Soap,  together  with  about  10 
C.c.  of  alcohol,  in  a  tared  beaker  containing  sand,  evaporating  the 
resulting  solution  of  the  Soap  to  dryness,  and  drying  the  residue  at 
110°  C.  (230°  F.),  the  loss  of  weight  should  not  exceed  36  per  cent. 

The  aqueous  solution  of  Soap  should  remain  unaffected  on  the  addition 
of  hydrogen  sulphide  or  ammonium  sulphide  T.S. 

If  a  solution  of  6  Gm.  of  Soap  in  60  C.c.  of  water  be  mixed  with  3 
C.c.  of  decinormal  oxalic  acid  V.S.,  the  subsequent  addition  of  a  few 
drops  of  phenolphtalein  T.S.  should  produce  no  pink  or  red  tint. 

On  dissolving  20  Gm.  of  Soap  in  alcohol,  with  the  aid  of  heat,  trans- 
ferring the  undissolved  residue,  if  any,  to  a  filter,  and  washing  it 
thoroughly  with  boiling  alcohol,  it  should,  after  drying,  weigh  not 
more  than  0.6  Gm. 


Alkalinity. 


Sodium  Carbonate, 
etc. 

Silica  and  other  Ac- 
cidental Impuri- 
ties. 

Animal  Fats. 


And  at  least  0.4  Gm.  of  the  residue  should  be  soluble  in  water. 

A  hot  four-per-cent.  alcoholic  solution  of  soap  should  not  gelatinize 
on  cooling. 


Uses. — Soap  is  a  laxative  and  antacid ;  it  is  used  in  pill  masses,  in 
combination  with  resins,  to  render  them  soluble  and  to  modify  their 
harsh  action.     It  is  also  used  in  liniments,  plasters,  cerates,  etc. 


Emplastrum  Saponis 
Soap  Plaster. 

Linimentum  Saponis 

Soap  Liniment. 


Official  Preparations. 

Made  by  rubbing  100  Gm.  of  powdered  soap  with  water  until  semi- 
liquid,  and  then  incorporating  with  900  Gm.  of  melted  lead  plas- 
ter.    (See  Eraplastra.) 

Dissolve  45  Gm.  of  camphor  in  750  C.c.  of  alcohol,  then  add  70  Gm. 
of  ]iow(iered  soap  and  10  C.c.  of  oil  of  rosemary,  shake  well,  and 
adil  sufficient  water  to  make  1000  C.c.  (see  page  340). 


SAPO    MOLLIS.   U.  S.     Soft  Soap. 
[Sapo  Viridis,  Pharm.  1880.     Green  Soap.] 

Metric.  Old  form. 

Linseed  Oil 400  Gm.  40  oz.  av. 

Potassa 90  Gm.  9  oz.  av. 

Alcohol 40  C.c.  4  fl.  oz. 

Water,  a  suflBcient  quantity. 

Heat  the  Linseed  Oil  in  a  deep,  capacious  vessel,  on  a  water-bath  or 

steam-bath,  to  a  temperature  of  about  60°  C.  (140°  F.).  Dissolve  the 
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Potassa  in  450  C.c.  [old  form  3  pints]  of  Water,  add  the  Alcohol, 
and  then  gradually  add  the  mixture,  constantly  stirring,  to  the  Oil, 
continuing  the  heat  until  a  small  portion  of  the  mixture  is  found  to  be 
soluble  in  boiling  Water  without  the  separation  of  oily  drops.  Then 
allow  the  mixture  to  cool,  and  transfer  it  to  suitable  vessels, 

The  Potassa  used  in  this  process  should  be  of  the  full  strength 
directed  by  the  Pharmacopoeia  (90  per  cent.).  Potassa  of  any  other 
strength,  however,  may  be  used,  if  a  proportionately  larger  or  smaller 
quantity  be  taken,  the  proper  amount  for  the  above  formula  being 
ascertained  by  dividing  8100  by  the  percentage  of  absolute  Potassa 
(potassium  hydrate)  contained  therein. 

This  is  a  soft  soap,  and  is  generally  imported  from  Germany  :  it  is 
made  from  various  oils  which  contain  but  little  stearin.  It  is  a  soft, 
unctuous  mass,  of  a  yellowish-brown  or  brownish-yellow  color.  It  is 
soluble  in  about  5  parts  of  hot  water  to  a  nearly  clear  liquid ;  also  in 
2  parts  of  hot  alcohol  without  leaving  more  than  3  per  cent,  of  insoluble 
residue. 

Uses. — Green  soap  is  used  in  skin  diseases,  chiefly  in  eczema. 


Linimentum  Saponis  Mollis 

Liniment  of  Soft  Soap. 


OiBcial  Preparation. 

Made  by  dissolving  650  Gm.  of  soft  soap  and  20  C.c.  of  oil 
of  lavender  flowers  in  sufficient  alcohol  to  make  1000  C.c. 
(see  page  341).     Used  externally. 


< 


Unsaponiflable  Fats  and  Petroleum  Products. 

Under  this  head  will  be  found  two  official  products  which  cannot  be 
classed  properly  with  either  the  fixed  or  the  volatile  oils,  yet  which  in 
some  respects  partake  of  the  properties  of  both.  Petrolatum,  paraffin, 
and  benzin  are  products  from  petroleum,  and  are  hydrocarbons  belong- 
ing to  the  marsh-gas  series. 

PETROLATUM    LIQUIDUM.   U.S.     Liquid  Petrolatum. 

A  mixture  of  hydrocarbons,  chiefly  of  the  marsh-gas  series,  obtained  by  distilling 
oft"  the  lighter  and  more  volatile  portions  from  petroleum,  and  purifying  the  residue 
when  it  has  the  desired  consistence. 

Liquid  Petrolatum  is  a  purified  residual  liquid  obtained  in  distilling 
petroleum  (see  Petrolatum  Molle). 


Petrolatum  Liquidum.  V.  8. 

Odor,  Taste, 
AND  Eeaction. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

A  colorless,  or  more  or  less  yel- 
lowish, oily,  transparent  liquid, 
giving  off,  when  heated,  a  faint 
odor    of    petroleum.      Specific 
gravity  about  0.875  to  0.945  at 
15°  C.  (59°  F.).     When  heated 
on  platinum,  Liquid  Petrolatum 
is  completely  volatilized   with- 
out emitting  any  acrid  vapors. 

Odorless  and 
tasteless ;  neu- 
tral reaction. 

Insoluble. 

Cold, 
Scarcely. 

Hot. 
Scarcely. 

Readily  in  ether, 
c  h  1 0  r  0  form, 
carbon     disul- 
phide,    oil    of 
t  u  r  p  en  t  i  n  e, 
benzin,  benzol, 
and  fixed  and 
volatile  oils. 
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Test. 


If  2  volumes  of  concentrated  sulphuric  acid 
be  added  to  1  volume  of  Liquid  Petro- 
latum, in  a  test-tube  placed  in  hot  water, 
and  the  contents  occasionally  agitated 
during  fifteen  minutes,  the  acid  should 
not  acquire  a  deeper  tint  than  brown,  nor 
lose  its  transparency  (limit  of  7-eadily 
carbonizable  organic  impurities). 


Impubity. 


Test  tge  Impurity. 


Fixed  Oils 
or  Fats  of 
Animal  or 
Vegetable 
Origin,  or 
Ilesin. 


If  5  Gm.  of  Liquid  Petrolatum 
be  digested,  for  half  an  hour, 
with  5  Gm.  of  sodium  hydrate 
and  25  C.c.  of  water,  and  the 
aqueous  layer  separated,  and 
supersaturated  with  sulphuric 
acid,  no  oily  substance  should 
separate. 


Uses. — Liquid  petrolatum  is  used  as  a  basis  for  mediciual  unctuous 

preparations. 

PETROLATUM    MOLLE.    U.S.     Soft  Petrolatum. 

[Petrolatum,  Pharm.  1880.     Soft  Petroleum  Ointment.] 

A  mixture  of  hydrocarbons,  chiefly  of  the  marsh-gas  series,  obtained  by  distilling 
off  the  lighter  and  more  volatile  portions  from  petroleum,  and  purifying  the  residue 
when  it  has  the  desired  melting  point.  When  Petrolatum  is  prescribed  or  ordered 
without  further  specification,  Soft  Petrolatum  (Petrolatum  Molle)  is  to  be  dispensed. 

Preparation. — The  "  residuums,"  as  they  are  termed  technically, 
which  are  obtained  in  the  distillation  of  petroleum,  are  purified  by  first 
melting  and  then  percolating  them  through  recently  burned  bone-black  ; 
this  abstracts  the  odor  and  the  color.  The  consistency  is  varied  by 
mixing  them  with  certain  portions  of  the  harder  paraffins  and  stirring 
them  until  a  homogeneous  mixture  is  made. 

It  is  a  fat-like  mass,  of  about  the  consistence  of  an  ointment,  vary- 
ing  from  white  to  yellowish  or  yellow,  more  or  less  fluorescent  when 
yellow,  especially  after  being  melted,  transparent  in  thin  layers,  com- 
pletely amorphous,  and  without  odor  or  taste,  or  giving  off,  when 
heatal,  a  faint  odor  of  petroleum.  If  a  portion  of  Soft  Petrolatum  be 
liquefied,  and  brought  to  a  temperature  of  60°  C.  (140°  F.),  it  will 
have  a  specific  gravity  of  about  0.820  to  0.840.  The  melting  point  of 
Soft  Petrolatum  ranges  between  about  40°  and  45°  C.  (104°  and  113° 
F.).  In  other  respects  Soft  Petrolatum  has  the  characteristics  of,  and 
should  respond  to  the  tests  given  undei",  Liquid  Petrolatum  (see  Petro- 
latum Liquiduni). 

Uses. — Petrolatum  is  used  as  a  basis  for  ointments,  for  which  it  is 
well  adapted.  It  is  known  commercially  as  cosmoline,  vaseline,  petro- 
lina,  deodorolina,  etc. 


PETROLATUM    SPISSUM.   U.  S.     Hard  Petrolatum. 

[Petrolatum,  Pharm.  1880.     Hard  Petroleum  Ointment,] 

A  mixture  of  hydrocarbons,  chiefly  of  the  marsh-gas  series,  obtained  by  distilling 
off  the  lighter  and  more  volatile  portions  from  petroleum,  and  purifying  the  residue 
when  it  has  the  desired  melting  point. 

Hard  petroleum  has  been  introduced  into  the  U.  S.  P.  1890  with  a 
view  of  furnishing  a  petroleum  of  firmer  consistence  than  can  be  had 
in  liquid  or  soft  petroleum.  It  is  a  fat-like  mass,  of  about  the  con- 
sistence of  a  cerate,  varying  from  white  to  yellowish  or  yellow,  more 
or  less  fluorescent  when  yellow,  especially  after  being  melted,  trans- 
parent in  thin  layers,  completely  amorphous,  and  without  odor  or  taste, 
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or  giving  off,  when  heated,  a  faint  odor  of  petroleum.  If  a  portion  of 
Hard  Petrolatum  be  liquefied,  and  brought  to  a  temperature  of  60°  C. 
(140°  F.),  it  will  have  a  specific  gravity  of  about  0.820  to  0.850.  The 
melting  point  of  Hard  Petrolatum  ranges  between  about  45°  and  51° 
C.  (113°  and  125°  F.).  In  other  respects  Hard  Petrolatum  has  the 
characteristics  of,  and  should  respond  to  the  tests  given  under,  Liquid 
Petrolatum  (see  Petrolatum  Liquidum). 

Hard  paraffin,  or  paraffin  wax,  is  a  solid,  white,  diaphanous  sub- 
stance resembling  white  wax,  which  is  made  by  distilling  the  residuum 
obtained  from  the  refiners  of  petroleum  and  collecting  and  purifying 
the  distillate. 

Paraffin,  in  its  pure  condition,  is  a  white,  waxy,  inodorous,  tasteless 
substance,  harder  than  tallow,  softer  than  wax,  with  a  specific  gravity 
of  0.877.  Its  melting  point  is  variable,  depending  somewhat  upon  its 
origin.  It  ranges  between  43°  C.  and  65°  C.  (109°  F.  and  151°  F.). 
It  is  insoluble  in  water,  is  indifferent  to  the  most  powerful  acids, 
alkalies,  and  chlorine,  and  can  be  distilled  unchanged  with  strong  oil 
of  vitriol.  Warm  alcohol,  ether,  oil  of  turpentine,  olive  oil,  benzol, 
chloroform,  and  carbon  disulphide  dissolve  it  readily.  It  can  be  mixed 
in  all  proportions  with  wax,  stearin,  palmitin,  and  resin,  but  it  is  diffi- 
cult to  prevent  the  mixtures  from  "  granulating,"  even  after  prolonged 
stirring. 

BENZINUM.   U.S.     Benzin. 
[Petroleum  Benzin.     Petroleum  Ether.] 

A  purified  distillate  from  American  petroleum,  consisting  of  hydrocarbons,  chiefly 
of  the  marsh-gas  series  [CjHjj,  C5Hj4],  and  homologous  compounds.  Benzin  should 
be  carefully  kept  in  well-stoppered  bottles  or  tin  cans,  in  a  cool  place,  remote  from 
lights  or  fire. 


Solubility. 

Benzinum.   U.S. 

Water. 

Alcohol. 

Other  Solvents. 

A  transparent,    colorless, 
diffusive  liquid.     It  is 
highly       inflammable, 
and    its    vapor,    when 
mixed    with    air    and 
ignited,    explodes   vio- 
lently.     Sp.  gr.  0.670 
to  0.675. 

Strong,  characteris- 
tic odor,  slightly 
resembling      that 
of  petroleum,  but 
much     less     dis- 
agreeable ;      neu- 
tral reaction. 

Insoluble. 

6  parts. 

Keadily     soluble     in 
ether,      chloroform, 
benzol,     and     fixed 
and  volatile  oils. 

Test  ice  Identity. 

Impurities.                                    Tests  fob  Impurities. 

It    should    require   6 
parts  of  official  al- 
cohol     to     dissolve 
Benzin    (difference 
from  benzol). 
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Uses. — Benzin  is  a  useful  solvent  for  fats,  resins,  oils,  caoutchouc, 
and  similar  bodies.  It  is  not  identical  with  benzol,  the  product  ob- 
tained in  the  destructive  distillation  of  coal  (see  page  789). 

Unofficial  Petroleum  Products. 

Ceresin.  A  natural  mineral  j)roduct  introduced  into  commerce  us  a  substitute  for  wax. 

(Ozokerite.)  Sp.  gr.  0.753  at  98°  C. 

(Earth- wax.) 

Eandol.  A  very  volatile  fraction  of  petroleum.     Used  for  rapidly  freezing  skin  and 

Canadol.  subdermal  tissues. 

Ligroine.  A  petroleum  product,  boiling  between  80°  C.  and  120°  C.     Chiefly  used  as  a 

Ligro'in.  solvent. 

Rhigolene.  A  very  light,  inflammable  liquid,  boiling  at  about  18°  C.  (64.4°  F.).     Used 
for  producing  cold  by  evaporation. 


QUESTIONS  ON  CHAPTER  LVIII. 

FIXED    OILS,   FATS,   AND   SOAPS. 

Fixed  oils  and  fats — Whence  are  they  obtained? 

What  are  their  general  properties,  solubilities,  etc.  ? 

What  is  their  specitic  gravity  ? 

What  change  takes  place  upon  exposure  to  air? 

How  may  oils  which  have  become  rancid  often  be  purified? 

What  are  fixed  oils  and  fats,  chemically? 

In, most  cases,  of  what  do  they  consist? 

What  are  those  proximate  principles  sometimes  termed  ? 

To  what  is  the  consistence  of  fixed  oils  and  fats  due? 

Why  is  almond  oil  liquid  and  tallow  solid  at  ordinary  temperatures? 

Chemically  considered,  what  is  olein?     What  is  its  formula  in  symbols? 

How  may  it  be  obtained  ? 

What  are  the  physical  properties  of  olein? 

How  does  palmitic  acid  occur? 

Chemically,  what  is  palmitin  ? 

Stearin — Where  is  it  found,  and  how  is  it  made? 

How  may  it  be  obtained  pure?     Describe  odor,  taste,  and  chemical  reaction. 

What  is  its  melting-point? 

Of  what  does  it  consist,  and  how  has  it  been  formed  synthetically  ? 

Margarin — What  has  the  substance  long  known  under  this  name  been  shown  to  be? 

How  has  margaric  acid  been  obtained  ? 

Stearic  acid — What  is  the  formula  in  symbols  ? 

Describe  odor,  taste,  and  chemical  reaction.     For  what  is  it  used  ? 

Palmitic  acid — What  is  the  formula  in  symbols? 

What  is  its  form  ?     Its  melting-point? 

Oleic  acid — What  is  the  formula  in  symbols? 

Describe  odor,  taste,  and  chemical  reaction. 

At  what  temperature  does  it  crystallize  ? 

Sweet  almond — What  is  the  Latin  name  ?     What  does  it  contain? 

How  does  the  fixed  oil  form  an  emulsion  by  simple  trituration  of  the  almond  with 
water?     What  are  its  official  preparations? 

Expressed  oil  of  almond — What  is  the  Latin  name  ? 

Whence  and  how  is  this  oil  obtained? 

How  much  oil  does  sweet  almond  yield? 

How  much  oil  does  bitter  almond  yield? 

How  may  a  colorless  oil  be  obtained  ? 

What  is  its  specific  gravity  ?  Describe  odor,  taste,  chemical  reaction,  and  solu- 
bility.    Of  what  does  it  principally  consist? 

At  what  temperature  does  it  congeal  ? 
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How  may  it  be  distinguished  from  most  other  fixed  oils  ? 

For  what  is  it  used  ? 

Olive  oil — Whence  is  it  obtained  ? 

Is  commercial  olive  oil  believed  to  be  usually  pure  ? 

Can  its  purity  be  ascertained  easily  ?     "What  is  its  specific  gravity  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

How  may  impurities  of  other  fixed  oils  of  similar  physical  properties  be  detected? 

What  are  its  uses  ? 

Cotton  seed  oil — Whence  is  it  obtained,  and  where  is  it  made? 

How  much  oil  does  cotton  seed  contain  ?     What  is  its  specific  gravity  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

At  what  temperature  does  it  begin  to  congeal? 

What  effect  does  concentrated  sulphuric  acid  have  upon  it  ? 

For  what  is  it  used  ? 

Oil  of  sesamum — What  is  its  synonyme  ?     Whence  is  it  obtained  ? 

What  are  its  constituents  ?     What  is  its  specific  gravity  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

At  what  temperature  does  it  congeal? 

What  effect  does  concentrated  sulphuric  acid  have  upon  it? 

What  are  its  uses  ? 

Oil  of  linseed — What  is  the  Latin  name?     What  is  its  synonyme? 

How  is  it  prepared  ? 

Of  what  does  it  consist? 

To  what  does  it  owe  its  drying  property  ?     What  is  its  specific  gravity  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

At  how  low  a  temperature  does  it  remain  liquid  ? 

What  is  the  dose  ? 

Pumpkin  seed — What  is  the  Latin  ofiScial  name  ?      Whence  is  it  derived  ? 

What  are  its  constituents  ? 

For  what  is  it  used,  and  in  what  form  ? 

How  is  the  fixed  oil  obtained  ? 

Castor  oil — Whence  is  it  derived  ? 

In  what  four  ways  has  castor  oil  been  obtained  ? 

Which  method  produces  the  best  oil  ? 

What  is  the  specific  gravity  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

At  what  temperature  does  it  congeal  ? 

What  does  it  contain  ? 

To  what  is  the  purgative  action  due  ?     How  is  this  shown  ? 

What  is  the  dose  ? 

Croton  oil — What  is  the  Latin  oflicial  name?      Whence  is  it  derived? 

How  is  it  prepared  ?     What  is  the  specific  gravity  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

What  effect  does  it  produce  when  applied  to  the  skin  ? 

Have  the  active  principles  been  isolated  ? 

What  acids  have  been  detected  as  having  been  formed  by  the  decomposition  of  the 
fatty  substances  present? 

What  is  the  chemical  composition  of  crotonol  ? 

What  is  the  dose  ? 

Oil  of  theobroma — What  is  the  Latin  name?     What  is  its  synonyme? 

Whence  is  it  derived  ?     How  is  it  made  ?     What  is  the  yield  of  oil  ? 

Describe  odor,  taste,  and  chemical  reaction.     What  is  its  melting-point  ? 

How  may  its  purity  be  tested  ? 

What  are  its  chemical  constituents? 

For  what  is  it  used? 

Lycopodium — What  is  lycopodium  ? 

What  does  it  contain  ?     What  are  its  uses  ? 

Oleic  acid — What  is  the  Latin  name  ? 

Give  the  formula  in  symbols  and  molecular  weight. 

How  is  it  obtained  ? 

What  is  "  red  oil"  ?     What  is  the  specific  gravity  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  More  than  traces  of 
palmitic  and  stearic  acids  ;  fixed  oils. 

What  are  its  uses  ?     Why  is  it  especially  useful? 
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Glycerin — What  is  its  percentage  of  absolute  glycerin? 

"What  is  the  chemical  composition  of  absolute  glycerin? 

How  is  glycerin  obtained  ? 

Explain  the  reaction  which  takes  place  in  making  lead  plaster. 

What  is  Tilgh man's  process  for  making  it  ? 

Explain  the  reaction  which  takes  place  in  making  glycerin  by  this  process  from 
stearin. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Butyric  acid  ;  cane-sugar  ; 
sugars  and  dextrin,  which  leave  a  porous  coal;  sugars;  metallic  salts  ;  acrylic,  hy- 
drochloric, sulphuric,  or  oxalic  acid,  iron,  or  calcium  salts. 

Chemically,  to  what  class  does  glycerin  belong,  and  what  is  it  sometimes  called? 

What  is  its  atomicity  ?     What  are  its  uses  ? 

Soap — What  is  the  Latin  name  ?     What  is  its  synonyme  ? 

What  is  its  definition? 

How  is  it  made?     What  is  grain  soap? 

How  may  it  be  purified? 

How  is  toilet  soap  made  ? 

What  is  the  difference  between  hard  soaps  and  soft  soaps? 

What  change  takes  place  when  fats  and  oils  undergo  saponification? 

What  is  the  difference  between  soluble  and  insoluble  soaps  ? 

What  are  the  two  official  soaps,  and  to  which  class  do  they  belong? 

What  insoluble  soaps  are  employed  in  pharmacy  ? 

Describe  its  odor,  taste,  chemical  reaction,  and  solubility. 

How  may  the  following  impurities  be  detected? — viz.:  An  undue  amount  ct 
water ;  animal  fat ;  sodium  carbonate ;  silica  and  other  accidental  impurities  ; 
metals. 

What  are  its  medicinal  properties  ? 

What  are  its  uses?     What  are  its  official  preparations? 

Soft  soap — What  is  the  Latin  official  name?  What  was  its  name  in  the  U.  S.  P. 
1880  in  Latin  ?  in  English  ? 

How  and  where  is  it  usually  made? 

Describe  its  odor,  taste,  chemical  reaction,  and  solubility. 

How  may  the  following  impurities  be  detected? — viz.:  An  undue  amount  of 
water  ;  free  fats  ;  insoluble  carbonates  ;  starch. 

For  what  is  it  used  ?     What  is  its  official  preparation  ? 

Petrolatum — What  is  petrolatum?     H(nv  many  kinds  of  petrolatum  are  official? 

How  are  they  prepared?     What  are  their  melting-points? 

When  petrolatum  is  ordered,  its  melting-point  not  being  specified,  which  variety 
is  to  be  dispensed? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz. :  Fixed  oils  or  fats  of  vege- 
table or  animal  origin,  or  resin  ;  readily  carbonized  organic  impurities. 

What  is  its  use?     By  what  names  is  it  known  commercially? 

What  is  paraffin  ?     What  is  its  specific  gravity  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

What  effect  has  strong  sulphuric  acid  upon  it  ? 

Can  it  be  mixed  readily  with  wax,  resin,  stearin,  etc.  ? 

Does  it  make  a  smooth  mixture  ? 

Benzin — Give  the  Latin  name  and  synonyme.     What  is  benzin  ? 

What  is  its  specific  gravitj-?     What  is  its  boiling-point? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — Heavy  hydrocarbons ;  pyroge. 
nous  products  and  sulphur  compounds  ;  benzol. 

For  what  is  it  used? 

Is  it  identical  with  benzol? 


CHAPTEE  LIX. 

DRUGS  CONTAINING  GLUCOSIDES  OR  NEUTRAL  PRIN- 
CIPLES, WITH  THEIR  PREPARATIONS. 


Glucosides  are  bodies  mostly  found  in  plants,  yielding  glucose, 
CgH^jOg,  as  one  of  their  products  of  decomposition  when  heated  in  con- 
tact with  a  diluted  mineral  acid  and  water.  The  other  product  which 
is  formed  at  the  same  time  differs  in  character  from  the  original 
glucoside.  Thus,  Salicin,  if  boiled  with  diluted  sulphuric  acid,  yields 
dextro-glucose  and  saligenin,  or  saligenol. 

CiaHjgOy  +  HgO  =  CyHgOg  +  CgHizOg. 

Salicin.  Water.  Saligenin.  Glucose. 

Glucosides  may  sometimes  be  split  into  glucose  and  the  derived 
product  by  heating  them  with  baryta  water  or  alkaline  solutions,  by 
nitrogenous  principles,  which  act  as  ferments,  like  emulsin  or  synaptase, 
or  by  treatment  with  yeast  ferment  or  ptyalin  found  in  saliva. 

Glucosides  are  sometimes  the  active  principles  of  the  plants  in  which 
they  are  found,  but  they  are  more  frequently  associated  with  resins, 
oils,  alkaloids,  and  bitter  principles,  and  for  this  reason  they  have  not 
been  used  to  form  a  separate  group  for  classification  in  this  work  :  fre- 
quent mention,  however,  will  be  made  of  them  when  the  occasion  arises, 
in  connection  with  the  drug  containing  them,  and  the  official  drugs 
containing  neutral  principles  have  been  classed  with  them. 

The  following  list  gives  a  view  of  some  of  the  glucosides,  with  their 
derivatives : 


Glucosides. 

Glucoside. 

Source. 

Derivative. 

^sculin,  C21H24O13. 
Amygdalin,  C2oNH270n. 

Arbutin,  C12H16O7. 

Bryonin,  C48H80O19. 

Colocynthin,  C56H84O23. 
Convallamarin, 

C23H44O12. 
Convallarin,  C34H62O11. 
Convolvulin,  C31H60O16. 

Crocin,  C29H42O15. 
Daphnin,  O31H34O19. 
Datiscin,  C21H22O12. 
Digitalin,  C27H45O15. 

From  ^scuhis  JUppocastanum. 
From  Amygdalua  communis. 

From  Uva  Ursi  and  other  Ericaceae. 

From  Bryonia  alba  and  B.  dioica. 

From  CitruUua  colocynthis. 
From  Convallaria  majalis. 

From  Convallaria  majalis. 
From  Exogonium  Purga. 

From  Crocus  sativiis. 
From  Daphne  Mezereum, 
From  Datisca  cannabina. 
From  Digitalis  purpurea. 

iEsculetin. 

Oil  of  bitter  almond  and 

hydrocyanic  acid. 
Hydrokinone   and   me- 

thylhydrokinone. 
Bryoretin    and    hydro- 

bryoretin. 
Colocynthein. 
Convallamaretin. 

Convallaretin. 
Convolvulinol  and  con- 

volvulinolic  acid. 
Crocetin, 
Daphnetin. 
Datiscetin. 
Digitaliretin  and  para- 

digitaliretin. 
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Glucoside. 

SouacE. 

Derivative. 

Elateriu,  C20H28O5. 

From  Elaterium. 

Fraxin,  C32H36O20. 

From  Fraxinus  Ornus. 

Fraxetin. 

Gentiopicrin,  C20H30O12. 

From  Gentiana  lutea. 

Gentiogcnin. 

Globularin,  C20H44OH. 

From  Globularia  Alypum. 

Globularetin. 

Glycyrrhizin,  C24H36O9. 

From  Glycyrrhiza  glabra. 

Glycyrretin. 

Gratiolin,  C20H34O7. 

From  Gratiola  officinalis. 

Gratioletin  and 
laretin. 

gratio- 

Gratiosolin,  CieHs^Ois- 

From  Gratiola  officinalis. 

Gratiosoletin. 

Helecin,  CisIIigOt. 

From  Salicin. 

Salicyl  aldehyd. 

Indican. 

From  Indigo. 

Indiglucin. 

Jalapin,  C68Hii2032. 

From  Ipomoea  Jalapa. 

Jalapinol. 

Ononin,  C30H34O13. 

From  Ononis  apinosa. 

Forraonetin. 

Phillyrin,  C27H34O11. 

From  Phillyria  latifolia. 

Phillygenin. 

Phlorizin,  C21H24O10. 

From  the  bark  of  the  pear,  apple,  cherry,  and 
plum  tree. 

Phloretin. 

Pinipicrin,  C22H36O11. 

From   Thuja  occidentalis. 

Ericinol. 

Populin,  C20H22O8. 

From  different  species  of  Populus. 

Benzoic  acid,  saliretin. 

Prophetin,  C23H36O7. 

From  Cucumia prophetarum. 

Propheretin. 

Quercitrin,  C35H36O20. 

From  Qiiercus  tinctoria. 

Quercetin. 

Quinovin,  C3oH4«08. 

From  the  bark  of  Cinchonas. 

Quinovic  acid. 

Salicin,  C13H18O7. 

From  different  species  of  Salix  and  Populus. 

Saligenin. 

Santonin,  C15H18O3. 

From  Artemisia  maritima. 

Santoniretin. 

Saponin,  C32H540i8. 

From  Saponaria  officinalis. 

Saponetin. 

Thujin,  C20H22O12. 

From  Thuja  occidentalis. 

Thujigenin   and 

tin. 
Rhamnetin. 

thuje. 

Xanthorhamnin, 

From  Rhamnua  amygdalinus. 

C23H28OU. 

GENTIANA.   U.S.     Gentian. 
The  root  of  Gentiana  lutea  Linne  (nat.  ord.  Gentianece). 

Gentian  contains  the  glucoside  gentiopicrin  (which  splits,  when  heatecl 
with  dilute  acids,  into  gentiogenin  and  grape-sugar),  gentisic  acid, 
Ci^HioOj,  pectin,  sugar  (gentianose),  and  a  little  fixed  oil.  A  dark- 
green  coloration  is  produced  when  a  ferric  salt  is  added  to  a  prepara- 
tion of  gentian :  this  is  said  to  be  due  to  the  reaction  with  gentisic  acid ; 
if  the  preparation  is  treated  with  ferric  hydrate,  and  then  filtered,  the 
tendency  to  become  discolored  is  lost.     Gentian  is  a  bitter  tonic. 


Eztraotum  Gentianse  Flnidum 

Fluid  Extract  of  Gentian. 
Extractum  Gentianse 

Extrnct  of  Gentian. 
Tinctura  Gentianee  Composita 

Compound  Tincture  of  Gentian. 


Official  Preparations. 

.  Made  with  a  menstruum  of  diluted  alcohol  (see  page  407). 
Dose,  ten  to  thirty  minims  (0.6  to  1.8  C.c). 

.  An  aqueous  extract  made  with  cold  water  (see  page  449). 
Dose,  ten  to  thirty  grains  (0.6  to  1.9  Gm.). 

.  Made  by  mixing  100  Gm.  of  gentian,  40  Gm.  of  bitter 
orange  peel,  and  10  Gm.  of  cardamom  together,  and  per- 
colating with  a  menstruum  made  by  mi.xing  ',i  parts  of 
alcohol  with  2  parts  of  water  to  obtain  1000  C.c.  (see 
page  368).  Dose,  one  to  two  fluidrachms  (3.7  to  7.4 
Co.). 

CALUMBA.   U.  S.     Calumba.     [Columbo.] 
The  root  of  Jateorhiza  palmaia  (Lamarck)  Miers  (nat.  ord.  Menispermaeeoe). 

This  African  root  owes  its  virtues  to  colombin,  C21H22O7,  and  bcrbe- 
rine,  both  of  which  are  very  bitter ;  starcli  and  colombic  acid  are  present, 
with  a  mucilage  which  is  often  troublesome  by  interfering  with  per- 
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colating  operations.     Caliimba  must  not  be  in  very  fine  powder  if  it  is 
to  be  percolated  with  diluted  alcohol.     It  is  a  bitter  tonic. 

Official  Preparations. 

Extraotum  Calumbse  Fluidam  .  Made  with  a  menstruum  of  3  parts  of  alcohol  and  1  part  of 
Fluid  Extract  of  Calumba.  water ;  the  calumba  in    No.  20  powder  (see  page  398). 

Dose,  fifteen  to  thirty  minims  (0.9  to  1.8  C.c). 

Tinctura  Calumbae Made  by  percolating  100  Gm.  of  calumba,  in  No.  20  powder, 

Tincture  of  Calumba.  with  sufficient  menstruum,  consisting  of  3  parts  of  alcohol 

and  2  parts  of  water,  to  make  1000  C.c.  (see  page  362). 
Dose,  one  to  two  fluidrachms  (3.7  to  7.4  C.c). 

QUASSIA.   U.S.     Quassia. 
The  wood  of  Picrcena  excelsa  (Swartz)  Lindley  (nat.  ord.  Simarubeoe). 

Quassia  contains  quassin,  CjoHigOj,  which  is  intensely  bitter,  and 
soluble  in  both  alcohol  and  water ;  there  are  also  present  resin,  muci- 
lage, etc.     It  is  a  bitter  tonic. 

Official  Preparations. 

Extraotum  Quassiae  Flnidum  .  Made  with  a  menstruum  of  1  part  of  alcohol  and  2  parts  of 
Fluid  Extract  of  Quassia.  water  (see  page  418).     Dose,  five  to  ten  minims  (0.3  to  0.6 

C.c). 
Extraotum  Quassiae     .....  An  aqueous  extract,  made  with  cold  water  (see  page  456). 
Extract  of  Quassia.  Dose,  one  to  two  grains  (0.06  to  0.13  Gm.). 

Tinotura  Quassiae Made  by  percolating  100  Gm.  of  quassia  with  a  menstruum 

Tincture  of  Quassia.  of  35  parts  of  alcohol  and  65  parts  of  water  to  obtain  1000 

C.c.  (see  page  375).     Dose,  one-half  to  one  fluidrachm  (1.7 
to  3.4  C.c). 

CHIRATA.   U.S.     Chirata. 
The  entire  plant,  Swertia  Chirata  Hamilton  (nat.  ord.  Gentianece), 

Chirata  contains  a  bitter  glucoside,  chiratin,  CjeH^gOig,  and  a  very 

bitter  principle,  ophelic  acid,  CigHjoOn,.     It  is  used  as  a  tonic  and 

febrifuge. 

Official  Preparations. 

Extraotum  Chiratae  Fluidum  .  Made  with  a  menstruum  prepared  by  mixing  2  parts  of  alco- 
Fluid  Extract  of  Chirata.  hoi  to  1  part  of  water  (see  page  400).     Dose,  half  a  flui- 

drachm (1.8  C.c). 
Tinctura  Chiratae Made  by  percolating  100  Gm.  of  chirata  with  suflScient  men- 
Tincture  of  Chirata.  struum,  made  by  mixing  65  parts  of  alcohol  to  35  parts  of 
water  to  make  1000  C.c.  (see  page  364).     Dose,  one  to  tjwi. 
fluidrachms  (3.7  to  7.4  C.c). 

SALICINUM.   U.S.     Salicin. 
CisHjgO,  =  285.33. 

A  neutral  principle  obtained  from  several  species  of  Salix  and  Populus  (nat.  ord. 
Salicaceoe). 

Preparation. — A  boiling  concentrated  decoction  of  the  bark  is 
treated  with  lead  oxide  until  it  becomes  nearly  colorless.  Gum,  tan- 
nin, and  extractive  matter,  which  w^ould  impede  the  crystallization  of 
the  salicin,  are  thus  removed  from  the  liquid ;  while  a  portion  of  the 
oxide  is  dissolved  in  combination  probably  with  the  salicin.  To  sepa* 
rate  this  portion  of  oxide,  sulphuric  acid  is  first  added,  and  then  barium 
sulphide,  and  the  liquor  is  filtered  and  evaporated.  Salicin  is  deposited, 
and  may  be  purified  by  repeated  solution  and  crystallization.  It  is  a 
glucoside,  splitting  into  saligenin  and  sugar  under  the  influence  of 
dilute  acids  and  heat. 
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Salicinum.     U.  5. 

Odor,  Taste, 

1 

SOLUBIMTY. 

AND    KEACTION. 

Water. 

Alcohol. 

Other  Solvents. 

Colorless    or    white,    silky,    shining 
crystalline  needles,  or  a  crystalline 
powder,    perrnar.ent    in    the    air. 
When   heated  to   198°  C.   (388.4° 
F.),  Salicin  melts,  yielding  a  color- 
less liquid,  which,  on  cooling,  con- 
geals to  a  crystalline  mass.     Upon 
ignition  it  is  consumed,  leaving  no 
residue. 

Odorless ;    very 
bitter    taste ; 
neutral  reac- 
tion. 

At  15°  C. 
(59°  F.), 
28  parts. 

Boiling, 
0.7  part. 

At  15°  C. 
(59°  F.), 
30  parts. 

Boiling, 
2  parts. 

Almost  insolu- 
ble in  ether 
or      chloro- 
form. 

Tests  for  Identity. 

Impurities.           Test  for  Impurities. 

On  heating  a  small  portion  of  Salicin,  in  a  test- 
tube,  until  it  turns  brown,  then  adding  a  few  C.c. 
of  water,  and  afterwards  a  drop  of  ferric  chloride 
T.S.,  a  violet  color  will  be  produced. 

Cold,  concentrated,  sulphuric  acid  dissolves  Salicin 
with  a  red  color;  the  solution,  after  the  addition 
of  water,  becomes  colorless,  and  deposits  a  dark 
red  powder,  insoluble  in  water  or  alcohol. 

On  heating  a  small  portion  of  Salicin  with  1  C.c.  of 
potassium    dichromate    T.S.  and    2    C.c.  of  sul- 
phuric acid,  the    odor  of  salicylic  aldehyde  (or 
of  oil  of  meadow-sweet,  Spircea  ulmaria,  Linne, 
nat.  ord.  Boaaeecs)  will  become  noticeable. 

Alkaloids. 

The  aqueous  solution  of 
Salicin  is  not  precipi- 
tated    by    tannic     or 
picric     acid,    nor    by 
mercuric       potassium 
iodide  T.S. 

Uses. — Salicin  is  used  as  a  febrifuge,  in  doses  of  twenty  to  thirty 
grains  (1.3  to  1.9  Gm.). 

TARAXACUM.   U.  S.     Taraxacum.     [Dandelion.] 

The  root  of  Taraxacmn  officinale  Viehev  (nat.  ord.  Composites),  gathered  in  autumn. 

Taraxacum  owes  its  bitterness  to  taraxacin,  CgHigO,  an  acrid  crys- 
talline principle,  soluble  in  alcohol  and  water.  It  also  contains  pectin, 
sugar,  resin,  gum,  etc. 

Official  Preparations. 

Extractum  Taraxaci  Fluidum  .  Made  with  a  menstruum  of  diluted  alcohol  (see  page  426). 

Fluid  E.Ytract  of  Taraxacum.         Dose,  one  to  three  fluidrachms  (3.7  to  7.4  C.c). 
Extractum  Taraxaci An   inspissated  juice  from  fresh  taraxacum  (see  page  457). 

Extract  of  Taraxacum.  Dose,  thirty  to  sixty  grains  (1.9  to  3.8  Gm.). 

LAPPA.   U.  S.     Lappa.     [Burdock.] 

The  root  of  Arctium  Lappa  Linne,  and  of  some  other  species  of  Arctium  (nat. 
ord.  Compositce). 

Lappa  contains  a  bitter  substance,  inulin,  sugar,  mucilage,  etc. 

Official  Preparation. 
Extractum  Lappse  Fluidum  .  Made  with  a  menstruum  of  diluted  alcohol  (see  page  412). 
Fluid  Extract  of  Lappa.  Dose,  thirty  to  sixty  minims  (1.8  to  3.7  C.c). 

SCILLA.   U.  S.     Squill. 

The  bulb  of  Urginea  maritima  (Linne)  Baker  (nat.  ord.  Liliacece),  deprived  of 
its  dry,  membranaceous  outer  scales,  and  cut  into  thin  slices,  the  central  portions 
being  rejected. 

Squill  contains  the  bitter  principle  scillipicrin,  sdllitoxin,  scillin,  and 
scillain,  a  poisonous  glucoside.     There  are  also  present  a  large  quantity 
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of  mucilage,  calcium  oxalate,  sinistrin,  etc.     Water  and  alcohol  extract 
its  virtues.     It  is  expectorant,  emetic,  and  diuretic. 


Acetam  Soillse 

Vinegar  of  Squill. 

Extraotum  Soillae  Flnidum 

Fluid  Extract  of  Squill. 


Syrupus  Scillse 

Syrup  of  Squill. 

Syrupus  Soillae  Compositus 

Compound  Syrup  of  Squill. 


Tinctura  Scillae    .   . 
Tincture  of  Squill. 


Official  Preparations. 

Made  by  percolating  100  Gm.  of  ground  squill  previously 
macerated  in  900  C.c.  of  diluted  acetie  acid  with  the  latter 
until  1000  C.c.  are  obtained  (see  page  437).  Dose,  fifteen  to 
thirty  minims  (0.9  to  1.8  C.c). 

Made  with  a  menstruum  of  3  parts  of  alcohol  and  1  part  of 
water,  thus  avoiding  the  solution  of  the  squill  mucilage  (see 
page  422).     Dose,  two  to  three  minims  (0.12  to  0.19  C.c). 

Made  by  dissolving  800  Gm.  of  sugar  in  450  C.c.  of  vinegar  of 
squill  and  enough  water  to  make  1000  C.c.  (see  page  310). 
Dose,  thirty  minims  (1.8  C.c). 

Made  with  80  C.c.  each  of  fluid  e.xtracts  of  squill  and  senega, 
2  Gm.  of  antimony  and  potassium  tartrate,  750  Gm.  of 
sugar,  precipitated  calcium  phosphate  to  aid  in  clearing  the 
filtrate,  and  enough  water  to  make  1000  C.c.  (see  page  310). 
Dose,  fifteen  to  thirty  minims  (0.9  to  1.8  C.c). 

Made  by  percolating  150  Gm.  of  squill  with  sufficient  men- 
struum, made  by  mixing  3  parts  of  alcohol  and  1  part  of 
water,  to  make  1000  C.c.  (see  page  378).  Dose,  ten  to  twenty 
minims  (0.6  to  1.2  C.c). 


DIGITALIS.   U.  S.    Digitalis.     [Foxglove.] 

The  leaves  of  Digitalis  purpurea  Linne  (nat.  ord.  Scrophularineoe),  collected  from 
plants  of  the  second  year's  growth. 

Digitalis  has  been  the  subject  of  exhaustive  investigation.  The 
principle  digitalin  was  at  one  time  considered  to  be  an  alkaloid.  It  is, 
as  usually  seen,  a  mixture  of  digitoxin  and  other  neutral  principles. 
Digitoxin  is  converted  into  toxiresin  by  the  action  of  diluted  acids  and 
heat.     Digitalis  is  used  as  a  sedative  and  cardiac  stimulant. 


Infusum  Digitalis  .   . 

Infusion  of  Digitalis. 


Extractum  Digitalis  Fluidum 

Fluid  Extract  of  Digitalis. 


Eztractum  Digitalis  . 

Extract  of  Digitalis. 

linctura  Digitalis  .    . 

Tincture  of  Digitalis. 


Official  Preparations. 

Made  by  pouring  500  C.c.  of  boiling  water  on  15  Gm.  of 
digitalis,  and,  after  macerating  and  straining,  adding  100 
C.c.  of  alcohol,  150  C.c.  of  cinnamon  water,  and  water 
enough  to  make  1000  C.c.  (see  page  349).  Dose,  half  a 
fluidounce  (14.7  C.c). 

Made  with  a  menstruum  of  2  parts  of  alcohol  and  1  part 
of  water  (see  page  404).  Dose,  one  to  two  minims  (0.06 
to  0.12  C.c). 

Made  with  a  menstruum  of  2  parts  of  alcohol  and  1  part  of 
water  (see  page  448).     Dose,  half  a  grain  (0.03  Gm.). 

Made  by  percolating  150  Gm.  of  digitalis  with  sufficient  di- 
luted alcohol  to  make  1000  C.c.  (see  page  366).  Dose,  ten 
to  fifteen  minims  (0.6  to  0.9  C.c). 


CONVALLARIA.   U.  S.     Convallaria. 

The  rhizome  and  roots  of  Convallaria  majalis  Linne  (nat.  ord.  lAliaceoe). 

This  drug  contains  convallarin,  a  glucoside,  which  is  split  into  con- 
vaUaretin  and  glucose  by  the  action  of  dilute  acids ;  it  also  contains 
another  glucoside,  convallamarin,  which  is  the  active  principle.  Con- 
vallaria is  a  valuable  sedative  and  cardiac  stimulant,  and  is  often  used 
in  place  of  digitalis.     The  fluid  extract  is  the  best  preparation. 


Extraotum  Convallariee  Eluidum 

Fluid  E.xtract  of  Convallaria. 


Official  Preparation. 

Made  with  a  menstruum  of  diluted  alcohol  (see  page 
402).    Dose,  five  to  fifteen  minims  (0.3  to  0.9  Co.). 
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STROPHANTHUS.   U.S.     Strophanthus. 

The  seed  of  Strophanthus  his})ldus  De  CiindoUe  (nat.  ord.  Apocynacece) ,  deprived 
of  its  long  awn. 

Strophanthus  contains  a  glucoside,  strophanthin,  an  alkaloid,  inceline, 
fatty  matter,  resin,  extractive,  etc.  Strophanthin  is  the  active  principle. 
Alcohol  and  water  extract  it.  Ether  and  benzin  are  sometimes  used  to 
percolate  the  drug  with,  to  deprive  it  of  the  fatty  matter  before  exhaust- 
ing it  with  alcohol. 

Official  Preparation. 

Tinotura  Strophanthi  .    .    .  Made  by  percolating  50  Gm.  of  powdered  strophanthus  with  a 
Tincture  of  Strophanthus.        menstruum  of  65  parts  of  alcohol  and  35  parts  of  water  until 
1000   C.c.  are  obtained   (see  page  378).     Dose,  ten   minims 
(0.6  Co.). 

SPIGELIA.   U.  S.     Spigelia.     [Pinkroot.] 

The  rhizome  and  roots  of  Spigelia  marilandica  Linne  (nat.  ord.  Loganiacece). 

Spigelia  contains  a  bitter  principle,  resin,  and  a  trace  of  volatile  oil, 

with  tannin  and  wax.     It  is  used  as  an  anthelmintic.     Alcohol  and 

water  extract  its  virtues. 

Official  Preparation. 

Extractum  Spigelise  Flaidam  .    .  Made  with  a  menstruum  of  diluted  alcohol  (see  page  425), 
Fluid  Extract  of  Spigelia.  Dose,  one  to  two  fluidrachms  (3.6  to  7.3  C.c). 

CUSSO.   U.  S.     Kousso.     [Brayera,  Pharm.  1880.] 

The  female  inflorescence  of  Hagenia  abyssinica  (Bruce)  Gmelin  (nat.  ord.  Ro- 
sacece). 

Brayera  contains  a  bitter  resinous  principle,  kosin,  C31H38O10,  about 
24  per  cent,  of  tannin,  gum,  sugar,  etc.     It  is  used  as  an  anthelmintic. 

Official  Preparation. 

Extractum  Casso  Flnidum  .    .  Made  with  a  menstruum  of  alcohol  (see  page  403).     Dose, 
Fluid  Extract  of  Kousso.  one-half  to  one  fluidounce  (14.7  to  29.5  C.c). 

SANTONICA.   U.  S.     Santonica.     [Levant  Wormseed.] 

The  unexpanded  flower-heads  of  Artemisia  paucifiora  Weber  (nat.  ord.  Com- 
positee) . 

Santonica  contains  about  2  per  cent,  of  santonin,  resin,  volatile  oil, 
gum,  etc.  It  is  used  as  an  anthelmintic.  The  dose  is  fifteen  to  fifty 
grains  (0.9  to  3.2  Gm.). 

SANTONINUM.   U.  S.     Santonin. 

C„H,303;  245.43. 

A  neutral  principle  obtained  from  Santonica.  It  should  be  kept  in  dark,  amber- 
colored  vials,  and  should  not  be  exposed  to  light. 

Preparation. — Santonin  may  be  made  by  exhausting  santonica 
mixed  with  lime  with  diluted  alcohol,  distilling  off  the  alcohol,  and 
adding  acetic  acid  to  the  residue.  The  precipitated  santonin  is  puri- 
fied by  dissolving  it  in  alcohol,  treating  with  animal  charcoal,  and 
crystallizing.  Santonin  forms  soluble  compounds  with  alkalies,  and  it 
may  be  precipitated  from  its  solutions  by  acids. 

60 
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Santoninum.  V.  S. 


Colorless,  shining,  flattened,  pris- 
matic crystals,  not  altered  by  ex- 
posure to  air,  but  turning  yellow  on 
exposure  to  light.  When  heated 
to  170°  C.  (338°  F.),  Santonin 
melts,  and  forms,  if  rapidly  cooled, 
an  amorphous  mass,  which  in- 
stantly crystallizes  on  coming  in 
contact  with  a  minute  quantity  of 
one  of  its  solvents.  At  a  higher 
temperature  it  sublimes,  partly 
unchanged,  and,  when  ignited,  it 
is  consumed,  leaving  no  residue. 


Odoe,  Taste,  and 
Reaction. 


Odorless ;  nearly 
tasteless  when 
first  placed  in 
the  mouth,  but 
afterwards  bit- 
ter ;  neutral 
reaction. 


Cold, 
Nearly  in- 
soluble. 

Boiling, 
260  parts. 


Alcohol.       Other  Solvents. 


At  15°  C. 

(59°  F.), 
40  parts. 

Boiling, 
3  parts. 


Soluble  in  140 
parts  of 

ether,  in  4 
parts  of  chlo- 
roform, and 
in  solutions 
of  caustic  al- 
kalies. 


Tests  fob  Identity. 


Impurities. 


Tests  fob  Impurities. 


With  alcoholic  solution 
of  potassium  hydrate. 
Santonin  yields  a 
bright  pinkish-red 
liquid,  which  grad- 
ually becomes  color- 
less. From  its  solu- 
tion in  alkalies  it  is 
coinpletely  precipi- 
tated by  supersatu- 
rating with  an  acid. 


Brucine  or 
Strychnine. 

Alkaloids  in 
general. 

Easily  Carbon- 
izable.  Organic 
Substances. 


f  If  water  be  added,  immediately  after  it  is  dissolved 
without  color  in  sulphuric  acid,  it  is  completely 
precipitated,  and  the  supernatant  liquor  should 
not  have  a  bitter  taste,  nor  should  it  be  altered 
upon  the  addition  of  potassium  dichromate  T.S., 

Or  of  mercuric  potassium  iodide  T.S. 

Its  solution  in  cold,  concentrated  sulphuric  acid  is 
at  first  colorless,  but  after  some  time  it  turns 
yellow,  then  red,  and  finally  brown. 


Uses. — Santonin  is  used  as  an  anthelmintic,  in  doses  of  two  grains 
(0.13  Gm.). 

Official  Preparation. 

Trooliisoi  Santonini  .    .  Each  troche  contains  about  half  a  grain  of  santonin. 
Troches  of  Santonin. 

PICROTOXINUM.   U.S.     Picrotoxin. 

C3oH3.0,3  =  600.58. 

A  neutral  principle  obtained  from  the  seed  of  Anamirta  paniculata  Colebrooke 
(nat.  ord.  Menispermacece) . 

Preparation. — Picrotoxin  is  made  from  the  kernel  of  cocculus  Indi- 
cus  by  treating  an  aqueous  extract,  which  has  been  triturated  with 
magnesia,  with  hot  alcohol ;  the  solution  is  evaporated,  and  the  crys- 
talline mass  purified  by  recrystallization  after  decolorizing  with  animal 
charcoal. 


Picrotoxinum.  U.S. 

Odob,  Taste, 
AND  Reaction. 

Solubility. 

Water. 

Alcohol. 

Other  Si.lvent8. 

Colorless,  flexible,  shining,  prismatic 
crystals,    or    a     micro-crystalline 
powder,    permanent    in    the    air. 
When  heated  to  about  200°  C.  (392° 
F.),  the  crystals  melt,  forming  a 
yellow  liquid,  and  upon  ignition  it 
is  consumed,  leaving  no  residue. 

Odorless ,  very 
bitter  taste; 
neutral     re- 
action. 

At  15°  C. 

(59°  F.), 
240  parts. 

Boiling, 
25  parts. 

At  15°  C. 
(69°F.l, 
9  parts. 

Boiling, 
3  parts. 

Soluble  in  acids 
and     in     solu- 
tions    of     the 
alkalies  ;  very 
slightly     solu- 
ble in  ether  or 
chloroform. 
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Tests  for  Identity. 

Concentrated  sulphuric  acid  dissolves  Picrotoxin  with  a  golden-yellow  color,  very  gradually 

changing  to  reddish-brown,  and  showing  a  brown  fluorescence. 
On  mixing  about  0.2  Gm.  of  powdered  sodium  nitrate  with  ;!  or  4  drops  of  sulphuric  acid,  in  a 

small  flat-bottomed  capsule,  sprinkling  a  minute  quantity  of  I'icrotoxin  over  it,  and  then 

adding  from  a  pipette  concentrated  solution  (1  in  4)  of  sodium  hydrate,  drop  by  drop,  until 

it  is  in  excess,  the  particles  of  Picrotoxin  will  acquire  a  brick-red  to  deep  red  color,  which 

fades  after  some  hours. 
On  diluting  2  C.c.  of  alkaline  cupric  tartrate  V.S.  with  10  C.c.  of  water,  and  adding  a  small 

portion  of  Picrotoxin,  red  cuprous  oxide  will  be  separated  within  half  an  hour  at  ordinary 

temperatures,  and  much  more  rapidly  upon  the  application  of  heat. 
The  aqueous  solution  of  Picrotoxin  should  remain  unaffected  by  mercuric  or  platinic  chloride 

T.S.,   tannic   acid  T.S.,   mercuric   potassium    iodide  T.S.,   or  other   reagents  for  alkaloids 

(absence  of  alkaloids). 

Uses. — It  has  been  used  as  a  tonic  and  antispasmodic,  in  doses  of 
one-sixtieth  of  a  grain  (0.001  Gm.) :  it  is  very  poisonous  in  large  doses. 

ERGOTA.    U.  S.     Ergot.     [Ergot  of  Kye.] 

The  sclerotium  of  Clnviceps  piirpttrea  (Fries)  Tulasne  (class  Fungi),  replacing  the 
grain  of  rye,  Secale  cereale  Linne  (nat.  ord.  Graininea:). 

Ergot  should  be  only  moderately  dried.  It  should  be  preserved  in  a  close  vessel, 
and  a  few  drops  of  chloroform  should  be  dropped  upon  it  from  time  to  time  to  prevent 
the  development  of  insects.     When  more  than  one  year  old,  it  is  unfit  for  use. 

Ergot  owes  its  activity  to  sclerotic  acid,  sclereryihrin,  scleromucin, 
scleroiodin,  and  picrosclcrotin  ;  there  are  also  present  scleroxanthin  and 
sclei^ocrystallin,  with  25  per  cent,  of  fixed  oil,  mycose,  and  protein  com- 
pounds. Diluted  alcohol  is  a  good  solvent  for  the  active  principles. 
It  is  used  as  a  parturient  and  haemostatic.  Sclerotic  acid  has  been 
used  in  medicine  in  doses  of  one-half  to  three-fourths  of  a  grain  (0.03 
to  0.04  Gm.).  Kobert  believes  that  the  activity  of  ergot  is  due  to 
ergoiic  and  sphacelic  acids  and  the  alkaloid  cornuline. 

Official  Preparations. 

Extraotum  Ergotae  Fluidum   .  Made  with  a  menstruum  of  98  parts  of  diluted  alcohol  and  2 
Fluid  Extract  of  Ergot.  parts  of  acetic  acid  (see  page  405).     Dose,  one-half  to  four 

fluidrachms  (1.8  to  14.7  C.c). 

Extractum  Ergotse Made  by  evaporating  the  fluid  extract  of  ergot  to  a  pilular 

Extract  of  Ergot.  consistence  (see  page  449).     Dose,  five  to  twenty  grains 

(O.:?  to  1.2  Gm.). 

Vinum  Ergotse Made  by  percolating  150  Gm.  of  ergot  with  a  menstruum 

Wine  of  Ergot.  composed  of  150  C.c.  of  alcohol  and  850  C.c.  of  white  wine 

to  make   1000  C.c.   (see   page   382).     Dose,  one   to   four 
fluidrachms  (a. 7  to  14.7  C.c). 

GOSSYPII    RADICIS   CORTEX.    U.S.     Cotton  Root  Bark. 

The  bark  of  the  root  of  Gossypium  herbaceum  Linne,  and  of  other  species  of 
Gossypiiim  (nat.  ord.  Malvacece). 

Cotton  root  bark  contains  a  yellow  resin,  which  becomes  red  upon 
exposure  to  air,  fixed  oil,  tannin,  starch,  sugar,  etc.  It  is  emmcna- 
gogue.     Dose,  sixty  grains  (3.8  Gm.). 

Official  Preparation. 

Extractum  Gossypii  Radicis  Fluidum  .  Made  with  alcohol,  75  parts;   glycerin,  25  parts; 
Fluid  Extract  of  Cotton  Root  EarU.  finishing  with  alcohol  (see  page  408).     Dose,  one- 

half  to  one  fluidrachm  (1.8  to  3.7  C.c). 
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CROCUS.    U.S.     Saffron. 
The  stigmas  of  Crocus  sativus  Linne  (nat.  ord.  Irideoe). 


Crocus.  V.  8. 


Odok  and  Tastb. 


Separate  stigmas,  or  three,  attached  to  the  top  of  the  style,  about  3  Cm. 
long,  flattish-tubular,  almost  thread-like,  broader  and  notched  above ; 
orange-brown.  Saffron  should  not  include  the  yellow  styles.  When 
pressed  between  filtering  paper,  it  should  not  leave  an  oily  stain.  When 
chewed,  it  stains  the  saliva  deep  orange-yellow.  When  soaked  in  water, 
it  should  not  deposit  any  pulverulent,  mineral  matter,  nor  show  the 
presence  of  organic  substances  differing  in  shape  from  that  described. 


Peculiar,  strong, 
aromatic  odor ; 
aromatic  and 
bitterish  taste. 


Impurities.  Tests  tor  Impurities. 

p.     .      .    .,        ,  r  On  agitating  1  part  of  Saffron  with  100,000  parts  of   water,  the 

ii,     n     1  *     n  1         I       liquid  will  acquire  a  distinct  yellow  color.     No  color  is  imparted 
other  Coal-tar  Colors.   Ii^i,.         •i^j-iuco' 

(_       to  benzin  agitated  with  Isanron. 

Add  d  W  t  f  On  drying  Saffron  at  100°  C.  (212°  F.),  it  should  not  lose  more  than 

(       14  per  cent,  of  its  weight. 

Foreign         Inorganic  |  When  thus  dried,  and  ignited  with  free  access  of  air,  100  parts  of 

Substances.  \       the  dry  Saffron  should  not  leave  more  than  7.5  per  cent,  of  ash. 

Saifron  contains  polychroit,  C^gHgoOig,  a  glucoside  which  splits  into 
crocin  and  ghicose,  volatile  oil,  wax,  fixed  oil,  protein  compounds,  sugar, 
wax,  etc.  Saffron  is  chiefly  used  as  a  coloring-substance.  It  is  dia- 
phoretic, anodyne,  and  carminative.      Dose,  twenty  grains  (1.2  Gm,), 

Official  Preparation. 

Tinotura  Croci    ....  Made  by  percolating  10  Gm.  of  saffron  with  sufficient  diluted  alcohol 
Tincture  of  Saffron.  to  make  100  C.c.  (see  page  366). 

SANTALUM   RUBRUM.   U.  S.     Red  Saunders. 

The  wood  of  Pterocarpus  santalinus  Linne  filius  (nat.  ord.  Leguminosoe). 

This  wood  contains  santalic  acid,  a  resinous  substance,  'pterocarpin, 
and  santol.  It  is  used  solely  as  a  red  coloring,  (See  Tinctura  Lavan- 
dulae Composita.) 

RHUS   TOXICODENDRON.   U.  S.    Rhus  Toxicodendron.     [Poison  Ivy.] 
The  fresh  leaves  of  Rhus  radicans  Linne  (nat.  ord.  Anacardiece). 

These  leaves  contain  toxicodendrie  add,  fixed  oil,  tannin,  mucilage, 
wax,  etc.  It  is  considered  to  be  tonic,  irritant,  and  rubefacient.  Dose, 
five  grains  (0.3  Gm.). 

Drugs  containing  Saponinoid  Principles,  with  their  Preparations. 
QUILLAJA.  U.  S.    Quillaja.     [Quillaia,  Pharm.  1880.    Soap  Bark.] 
The  inner  bark  of  Quillaja  Saponaria  Molina   nat.  ord.  Rosaceoe). 

This  South  American  bark  owes  its  action  to  a  peculiar  principle, 
saponin,  CgjHg^Oig,  a  glucoside,  splitting  upon  heating  with  dilute  acid 
into  sapogenin  and  sugar.     Saponin  is  a  sternutatory  white  powder^ 
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soluble  in  alcohol  and  hot  water;  its  aqueous  S(jlution  froths  when 
agitated,  like  soapsuds  ;  it  is  found  in  several  other  drugs.  Quillaja 
also  contains  calcium  sulphate.  It  is  used  principally  for  cleansing 
silk.  It  is  sometimes  used  as  a  medicine,  and  is  irritant,  diuretic,  and 
stimulating. 

Official  Preparation. 

Tinotnra  Quillajse.  Made  by  boiling  200  Gm.  of  quillaja  with  800  C.c.  of  water,  and, 

Tincture  of  Quillaja.         after  evaporation  to  600  C.c,  adding  350  C.c.  of  alcohol  and  enough 
water  to  make  1000  C.c.  (see  page  376). 

SARSAPARILLA.   U.S.     Sarsaparilla. 

The  root  of  Smilax  officinalis  Kunth,  Smilax  niedica  Chamisso  et  Schlechtendal, 
Smilax  papyracea  Duhamel,  and  of  other,  undetermined  species  of  Smilax  (nat.  ord. 
JAliacece). 

Sarsaparilla  contains  a  glucoside  analogous  to,  if  not  identical  with, 
saponin,  termed  parilUn.  When  boiled  with  dilute  acids,  it  splits  into 
'parigenin  and  grape-sugar.  There  are  also  present  starch,  resin,  color- 
ing-matter, and  extractive.  It  is  popularly  believed  to  be  an  altera- 
tive.    Alcohol  and  water  are  good  solvents. 

Official  Preparations. 

Deoootum  Sarsaparillse  Compositam Made  by  boiling  100  Gm.  of  sarsaparilla, 

Compound  Decoction  of  Sarsaparilla.  20  Gm.  each  of  sassafras,  guaiacum 

wood,  and  glycyrrhiza,  and  10  Gm.  of 
mezereum,  with  1000  C.c.  of  water  (see 
page  353).  Dose,  four  to  six  fluid- 
ounces  (118.3  to  177.4  C.c.) 

EztraotQm  Sarsaparillse  Flnidum Made  witli  a  menstruum  composed  of  1 

Fluid  Extract  of  Sarsaparilla.  part  of  alcohol  and  2  parts  of  water 

(see  page  421).  Dose,  thirty  to  sixty 
minims  (1.8  to  3.7  C.c). 

Extractum  Sarsaparillee  Fluidnm  Compositum  .  Made  by  mixing  750  Gm.  of  sarsaparilla, 
Compound  Fluid  Extract  of  Sarsaparilla.  120  Gm.  of  glycyrrhiza,  100  Gm.  of 

sassafras,  and  30  Gm.  of  mezereum  to- 
gether, and  percolating  with  a  men- 
struum of  1  part  of  alcohol  and  2  parts 
of  water,  with  10  per  cent,  of  glycerin 
(see  page  422).  Dose,  thirty  to  sixty 
minims  (1.8  to  3.7  C.c.) 

Byrnpus  Sarsaparillse  Compositns Made  by  mixing  200  C.c.  of  fluid  extract 

Compound  Syrup  of  Sarsaparilla.  of  sarsaparilla,    15  C.c.  each  of  the 

fluid  extracts  of  glycyrrhiza  and  senna, 
0.1  c.c.  each  of  the  oils  of  sassafras, 
anise,  and  gaultheria,  dissolving  in  the 
mixture  650  Gm.  of  sugar,  and  adding 
enough  water  to  make  1000  C.c.  (see 
page  309).  Dose,  four  fluidrachms 
(14.8  C.c). 

SENEGA.   U.  S.     Senega. 

The  root  of  Polygala  Senega  Linne  (nat.  ord.  Polygalece). 

Senega  contains  polygalie  acid  (sometimes  called  senegin),  fixed  oil, 
pectose,  etc.  Polygalie  acid  is  analogous  to,  if  not  identical  with,  sapo- 
nin. Alcohol  and  water  are  good  menstrua  for  extracting  its  virtues. 
Liquid  preparations  of  senega  arc  very  a|)t  to  gelatinize,  owing  to  the 
presence  of  pectin  :  this  is  obviated  by  using  ammonia  water  or  other 
alkali  to  dissolve  it.  Senega  is  a  valuable  expectorant  and  stimulant. 
It  is  used  in  compound  syrup  of  squill  (see  page  310). 
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Official  Preparations. 


Eztractam  Senegse  Fluidum 

Fluid  Extract  of  Senega. 


Made  with  a  menstruum  of  75  parts  of  alcohol,  20  parts  of 
water,  and  5  parts  of  ammonia  water  (see  page  423). 
Dose,  ten  to  thirty  minims  (0.6  to  1.2  C.c). 

Syrupus  Senegas Made  with  200  C.c.  of  fluid  extract  of  senega,  5  C.c.  of  am- 

Syrup  of  Senega.  monia  water,  700  Gm.  of  sugar,  and  enough  water  to  make 

1000  C.c.  (see  page  310).     Dose,  one  to  two  fluidrachms 
(3,7  to  7.4  C.c). 

CAULOPHYLLUM.    U.  S.     Caulophyllum.     [Blue  Cohosh] 

The  rhizome  and  roots  of  Caulophyllum  thalictroides  (Liiine)  Michaux  (nat.  ord. 
Be?'he7-idacece). 

Caulophyllum  contains  saponin,  associated  with  resin,  starch,  gum, 
albumen,  coloring-matter,  extractive,  etc.  Alcohol  is  the  best  men- 
struum for  extracting  the  virtues  of  this  drug.  It  is  sometimes  used 
as  an  antispasmodic  and  emmenagogue. 

Unofficial  Drugs  containing  Glucosides  or  Bitter  Principles. 

A  cardiac  stimulant.     Contains  the  glucoside  adonidin,  of  which  the 

dose  is  one-third  of  a  grain  (0.02  Gm.). 
The  bark  of  the  root  of  Melia  Azcdarach.     It  contains   a  resinous 

principle,  and  is  used  as  an  emetic  and  anthelmintic,  in  doses  of 

fifteen  to  thirty  grains  (0.9  to  1.9  Gm.). 
Cathartic.     Used  in  the  form  of  infusion. 

The  rhizome  of  C.  luteum  and  other  species.  It  contains  about  8  per 
cent,  of  the  glucoside  chamselirin. 

Stimulant,  expectorant.  Dose  of  fluid  extract,  ten  to  twenty-five 
drops  (0.49  to  1.23  Gm.). 

Contains  condurauyin,  an  amorphous  powder,  soluble  in  water,  alco- 
hol, and  chloroform.     It  is  poisonous. 

The  bark  of  the  root  of  Gornus  Jiorida,  It  contains  a  bitter  prin- 
ciple, corn  ill. 

Cardiac  stimulant,  diuretic. 

Contains  cotoin,  C22H18O6.  Used  in  diarrhoea.  Dose,  three  grains 
(0.194  Gm.);  dose  of  cotoin,  one  grain  (0.066  Gm.). 

The  root  of  F.  Walteri,  indigenous  to  the  United  States.  It  con- 
tains gentisic  acid  and  gentiopicrin. 

The  rhizome  of  G.  tn'/oliata  and  others,  indigenous  to  the  United 
States.  It  contains  the  bitter  principle  of  gillenin,  resin,  tannin, 
etc. 

From  G.  officinalis,  indigenous  to  Southern  Europe.  It  contains  a 
bitter  glucoside,  gratiolin,  etc. 

Contains  a  glucoside,  and  hederic  and  tannic  acids.  Dose,  twenty 
grains  (1.3  Gm.)  or  more,  dried  and  powdered,  given  in  the  atrophy 
of  children. 

The  rhizome  of  H.  niger,  grown  in  Europe.  It  contains  a  crystal- 
line glucoside,  helleborin,  C26II44O15. 

The  leaves  of  difl'erent  species  of  Ilex,  indigenous  to  the  United 
States.     It  contains  ilixanthin,  C17H22O11,  and  ilicie  acid. 

The  leaves  of  L.  palastre,  grown  in  North  America.  It  contains 
the  glucoside  ericolin,  C34II56O21 ;  also  about  1  per  cent,  of  volatile 
oil. 

The  leaves  of  L.  vnlgare,  indigenous  to  Southern  Europe.  It  con- 
tains ligustrin,  etc. 

The  bark  of  L.  tulipifera,  found  in  the  Northern  United  States.  It 
contains  liriodendrin,  which  occurs  in  white  prisms. 

Contains  a  glucoside,  lupinin,  C29H32O16.  The  seeds  are  anthelmintic, 
diuretic,  and  emmenagogue. 

It  contains  a  resinous  substance  called  megarrhizitin,  and  a  glu- 
coside called  megarrhin,  possessing  mydriatic  properties. 

The  leaves  and  flowering  branches  of  M.  officinalis,  indigenous  to 
Europe.  It  contains  coumarin,  C9H6O2,  and  melilotic  acid, 
C9H10O.3. 

The  root  of  P.  qninqtiefolium,  found,in  North  America.  It  contains 
panaquilon,  C)2H2509. 

Contains  para-cotoin,  C19II12O6. 


Adonis  Vernalis. 

Pheasant's  Eye. 
Azedarach. 

Azedarach. 

Cassia  Marilandica. 

American  Senna. 
ChamSelirium. 

Starwort. 
Cocillana  Bark. 

Sycocarpus  Rusbyi. 
Condurango. 

Cornus. 

Dogwood. 
Coronilla  Scorpioides. 
Goto  Bark. 

Frasera. 

American  Calumba. 
Gillenia. 

Gillenia. 

Gratiola. 

Hedge- Hyssop. 
Hedera  Helix. 

Ivy. 

Helleborus. 

Black  Hellebore. 
Ilex. 

Holly. 
Ledum. 

Marsh  Tea. 

Ligustrum. 

Privet. 
Liriodendron. 

Tulip-Tree  Bark. 
Lupinus  Albus. 

Lupin. 
Megarrhiza  Californica. 

(Man-Root.) 
Melilotus. 

Melilot. 

Panax. 

Ginseng. 
Para-Coto  Bark. 
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Piscidia  Eiythrina. 

Jamaica  Dogwood. 
Prinos. 

Black  Alder. 
Khainnus  Catharticus. 

Purging  Buckthorn. 
Ruta. 

Rue. 


Sabbatia. 

American  Centaury. 
Salix. 

Willow. 
Saponaria  OflBcinalis. 

Soapwort. 

Bouncing  Bet. 
Simaruba. 

Simaruba. 

Taxus. 
Yew. 

Ustilago. 
Corn  Smut. 

Viola  Tricolor. 
Pansy. 


Narcotic,  anodyne.    Dose  of  fluid  extract  is  a  fluidrachm  (3.69  Co.), 

to  be  carefully  increased. 
The  bark  of  Prinoa  rcrticillatns.     It  contains  a  bitter  principle.    It 

is  a  tonic,  astringent,  and  alterative. 
From  li.  cuthurticus,  found  in  Europe.     It  contains  rhamnocathar- 

tin,  which  occurs  as  a  yellowish  mass,  etc. 
The  leaves  of  li.  yiaveolens,  which  grows  in  Southern  Europe.     It 

contains  a  volatile  oil    and    rutin,   C25H28O15,  which   occurs   in 

needle-shaped  crystals.     Emmenagogue.     Dose,   fifteen  to  thirty 

grains  (0.972-1.94  Gm.),  two  or  three  times  a  day,  j)referably  given 

in  infusion. 
A  simple  bitter.     Dose,  a  drachm  (3.88  Gm.),  given  in  the  form  of 

fluid  extract  or  decoction. 
The  bark  of  Salix  alba,  and  of  other  species  of  Salix.     It  contains 

a  glucoside,  salivin  (C13H18O7). 
Contains  a  glucoside,  saponin. 


The  bark  of  the  root  of  S.  officinalis,  grown  in  South  America.     It 

contains  a  bitter  principle,  a  volatile  oil,  etc.     Tonic.     Dose,  from 

twenty  to  sixty  grains  (1.296  to  3.88  Gm.),  best  given  in  infusion. 
From    TajcHH    baccata,    grown    in  Asia.      It    contains    volatile    oil, 

taxina,  etc. 
From  Zea  Mays.      It  contains  a  principle  analogous  to  sclerotic 

acid.     Used  as  a  parturient.     Dose,  fifteen  to  thirty  grains  (0.9  to 

1.9  Gm.). 
The  flowering  herb  of  Viola  tricolor.     It  contains  a  bitter  principle, 

salicylic  acid,  etc.     It  is  expectorant  and  alterative,  in  doses  of 

fifteen  to  forty  grains  (0.9  to  2.6  Gm.). 


Drugs  containing  Cathartic  Principles,  and  their  Preparations. 

SENNA.   U.  S.     Senna. 

The  leaflets  of  Cassia  acutifolia  Delile  (Alexandria  Senna),  and  of  Cassia  angusti~ 
folia  Vahl  (India  Senna) ;  (nat.  ord.  Leguminosa:) . 

Senna  contains  cathartic  acid,  which,  under  the  influence  of  dilute  acids 
and  heat,  splits  into  cathartogenic  acid  and  glucose ;  there  are  also  pres- 
ent phseoretin,  sennacrol,  catharto-mannite,  chrysophan,  mucilage,  etc. 
Cathartic  acid  is  believed  to  be  the  chief"  purgative  principle,  although 
several  of  the  others  possess  cathartic  properties.  When  senna  leaves 
are  macerated  in  strong  alcohol,  the  principles  which  produce  griping 
and  give  odor  and  taste  are  dissolved,  whilst  the  purgative  properties 
are  unaffected.  Water  and  diluted  alcohol  are  good  solvents  for  its 
virtues.  The  dose  of  senna  is  four  drachms  to  one  ounce  (15.5  to  31 
Gm.)  when  given  in  infusion. 


Extractum  Sennae  Fluidum  . 

Fluid  Extract  of  Senna. 
Infusum  Sennae  CompoBitum 

Compound  Infusion  of  Senna. 


Syrnpus  Sennee 

Syrup  of  Senna. 


Confeotio  Sennae  .    .    . 
Confection  of  Senna. 


Official  Preparations. 

Made  with  a  menstruum  of  diluted  alcohol  (see  page  424). 
Dose,  one  to  four  fluidrachms  (3.7  to  14.8  C.c). 

60  (Jm.  of  senna,  120  Gm.  each  of  manna  and  magnesium 
sulphate,  20  Gm.  of  fennel,  and  1000  C.c.  of  boiling  water 
(see  page  350).     Dose,  four  fluidounces  (118.3  C.c). 

Made  by  digesting  250  (im.  of  senna  in  700  C.c.  of  water, 
expressing  and  straining,  adding  150  C.c.  of  alcohol  mixed 
with  5  C.c.  of  oil  of  coriander,  filtering  the  mixture,  agi- 
tating with  700  Gm.  of  sugar,  and  adding  water  to  make 
1000  C.c.  (see  page  311). 

Made  from  100  Gm.  each  of  senna  and  tamarind,  160  Gm. 
of  cassia  fistula,  70  Gm.  of  ])rune,  120  (im.  of  fig,  555  Gm. 
of  sugar,  5  Gm.  of  oil  of  coriander,  and  water  600  C.c.  (see 
Confectiones)  to  make  1000  Gm.  Dose,  two  drachms  (7.7 
Gm.). 
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TAMARINDUS.   U.S.     Tamarind. 

The  preserved  pulp  of  the  fruit  of  Tamarindus  indica  Linne  (nat.  ord.  Legumi- 
nosoe). 

Tamarind  belongs  to  the  class  of  acid  saccharine  fruits  (see  page  849), 
and  also  to  the  cathartics.  It  is  laxative,  and  is  used  in  confection  of 
senna.  Copper  is  sometimes  present  in  the  acid  pulp,  owing  to  its 
having  been  concentrated  in  copper  kettles. 

CASSIA   FISTULA.   U.  S.     Cassia  Fistula.     [Purging  Cassia.] 
The  fruit  of  Cassia  Fistula  Linne  (nat.  ord.  Leguminosce). 

Cassia  Fistula  yields  about  25  per  cent,  of  pulp,  which  contains 
])ectin,  sugar,  albuminous  principles,  salts,  etc.  The  pulp  is  laxative, 
and  is  used  in  confection  of"  senna. 

FICUS.   U.S.     Fig. 

The  fleshy  receptacle  of  Ficus  Carica  Linne  (nat.  ord.  Urticacecc),  bearing  fruit 
u,  on  its  inner  surface. 

Figs  contain  mucilaginous  constituents,  sugar,  fat,  gum,  etc.  They 
are  nutritious,  demulcent,  and  laxative,  and  the  pulp  is  used  in  confec- 
tion of  senna. 

PRUNUM.   U.S.     Prune. 

The  fruit  of  Prunus  domestica  Linne  (nat.  ord.  Rosaceoe). 

This  fruit  contains  sugar,  malic  acid,  pectin,  salts,  etc.  The  pulp  is 
laxative,  and  is  used  in  confection  of  senna. 

RHEUM.   U.S.     Rhubarb. 
The  root  of  Rheum  officinale  Baillon  (nat.  ord.  Polygonacece). 

Rhubarb  contains  four  resins,  which  are  cathartic  in  their  properties, 
— erythroretin,  phceoretiyi,  aporetin,  emodin.  There  are  also  present 
chrysophan  and  chrysophauic  acid,  both  yellow,  the  former  yielding 
the  latter  and  glucose  when  treated  with  diluted  acids.  The  astringent 
properties  of  rhubarb  are  due  to  rheo-tannic  acid,  C26H26O14 ;  rheumic 
acid,  CjoHigOg,  and  calcium  oxalate  are  also  present.  The  therapeutical 
properties  of  rhubarb  depend  upon  the  valuable  natural  combination 
of  its  cathartic  and  astringent  constituents.  It  is  given  in  doses  of  ten 
to  twenty  grains  (0.64  to  1.29  Gm.). 

Official  Preparations. 

Eztractum  Rhei Made  with  a  menstruum  of  4  parts  of  alcohol  and  1  part 

Extract  of  Rhubarb.  of  water  (see  page  466).     Dose,  five  to  ten  grains  (0.32 

to  0.64  Gm.). 
Extractum  Bhei  Fluidam    .    .    .  Made  with  a  menstruum  of  4  parts  of  alcohol  and  1  part 
Fluid  Extract  of  Rhubarb.  of  water  (see  page  418).     Dose,  twenty  minims  (1.23 

O.c). 

Tinotura  Rhei Made  by  percolating  100  Gm.  of  rhubarb  and  20  Gm.  of 

Tincture  of  Rhubarb.  cardamom  with  a  menstruum  of  600  C.c.  of  alcohol,  300 

C.c.  of  water,  and  100  C.c.  of  glycerin,  to  make  1000  C.c. 

(see  page  376).     Dose,  one-half  to  one  fluidrachm  (1.85 

to  3.70  C.c). 

Tinotura  Rhei  Aromatioa    .    .    .  Made  by  percolating  200  Gm.  of  rhubarb,  40  Gm.  each  of 

Aromatic  Tincture  of  Rhubarb.         cinnamon  and  cloves,  and  20  (im.  of  nutmeg,  with  a 

menstruum  of  500  C.c.  of  alcohol,  400  C.c.  of  water,  and 
100  C.c.  of  glycerin,  to  make  1000  C.c.  (see  page  376). 
Dose,  one-half  to  one  fluidrachm  (1.85  to  3.70  C.c). 
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Official  Preparations. — Continued. 

Tinctnra  Bhei  Dnlcis Made  by  jiercolating  100  (im.  of  rhubarb,  40  Gm.  each  of 

Sweet  Tincture  of  Rhubarb.  glycyrrhiza  and  anise,  and  10  (im.  of  cardamom,  with  a 

menstruum  of  500  C.c.  of  alcohol,  400  C.c.  of  water,  and 
100  C.c.  of  glycerin,  to  make  1000  C.c.  (see  page  377). 
Dose,  two  to  three  fluidrachms  (7.39  to  11  C.c). 

SyrnpUB  Rhei Made  by  mixing  lOO  C.c.  of  fluid  extract  of  rhubarb  with  4 

Syrup  of  Rhubarb.  C.c.  of  spirit  of  cinnamon,  and  10  Gm.  of  potassium  car- 

bonate dissolved  in  50  C.c.  of  water,  then  adding  50  C.c. 
of  glycerin,  and  enough  syrup  to  make  1000  C.c.  (see 
page  308).  Dose,  one  to  four  fluidrachms  (3.70  to  14.8 
C.c). 
Syrupus  Rhei  Aromaticns  .  .  .  Made  by  adding  150  C.c.  of  aromatic  tincture  of  rhubarb 
Aromatic  Syrup  of  Rhubarb.  to  850  C.c.  of  syrup  (see  page  308). 

Mistura  Rhei  et  Sodae 15  C.c.  of  fluid  extract  of  rhubarb,  35  Gm.  of  sodium  bi- 

Mixture  of  Rhubarb  and  Soda.  carbonate,  3  C.c.  of  fluid  extract  of  ipecac,  350  C.c.  of 

glycerin,  35  C.c.  of  spirit  of  peppermint,  and  water  to 

make  1000  C.c.   (see  page   318).      Dose,   one  to  eight 

fluidrachms  (3.70  to  29.57  Co.). 

Fulvis  Rhei  Compositus  ....  25  Gm.  of  powdered  rhubarb,  65  Gm.  of  magnesia,  and  10 

Compound  Powder  of  Rhubarb.         Gm.  of  ginger.     (See  Pulveres.)     Dose,  half  a  drachm 

to  a  drachm  (1.94  to  3.88  Gm.). 

Filulse  Rhei Each  pill  contains  about  3  grains  (0.2  Gm.)  of  rhubarb 

Pills  of  Rhubarb.  and  1  grain  (0.06  Gm.)  of  soap. 

lilulae  Bhei  Compositae    ....  Each  pill  contains  about  2  grains  (0.13  Gm.)  of  rhubarb. 
Compound  Pills  of  Rhubarb.  IJ  grains  (0.1  Gm.)  of  purified  aloes,  1  grain  (0.06  Gm.) 

of  myrrh,  and  ^  grain  (0.005  C.c.)  of  oil  of  peppermint. 

CHRYSAROBINUM.   U.S.     Chrysarobin. 

A  neutral  principle  (in  its  commercial  more  or  less  impure  form),  extracted  from 
Goa  Powder,  a  substance  found  deposited  in  the  wood  of  Andira  Araroba  Aguiar 
(nat.  ord.  Leguminosce). 

Chrysarobin  is  a  pale  orange-yellow,  microcrystalline  powder,  per- 
manent in  the  air,  odorless  and  tasteless,  almost  insoluble  in  water, 
only  slightly  soluble  in  alcohol,  readily  soluble  in  33  parts  of  boiling 
benzol.  When  heated  to  151°  C.  (303.8°  F.)  it  fuses,  forming  a  dark 
opaque  mass.  On  ignition  it  is  wholly  dissipated.  When  boiled  with 
about  2000  parts  of  water  (which  produces  only  partial  solution),  the 
light  reddish-browu  filtrate  does  not  affect  litmus  paper,  and  is  not 
altered  by  ferric  chloride  T.S. 

Sulphuric  acid  dissolves  chrysarobin  with  a  deep  blood-red  color ; 
on  pouring  the  solution  into  water,  the  substauce  separates  again 
unchanged.  On  adding  0.1  Gm.  of  chrysarobin  to  10  C.c.  of  potas- 
sium or  sodium  hydrate  T.S.,  in  a  test-tube,  and  siiaking  the  latter, 
the  solution,  which  is  at  first  yellow  or  yellowish-red,  will  gi'adually 
acquire  a  deep  red  color.  This  is  caused  by  the  absorption  of  oxygen, 
chrysarobin  being  converted  into  chrysophanic  acid. 

CaoH^eO,  +  40  =  2C„H,oO,  +  3H3O 

Chrysarobin.  Oxygon.      Chrysophanic  Acid.  Water. 

Chrysarobin  has  been  largely  used  in  certain  skin  diseases,  notably 
psoriasis :  it  has  fallen  into  disuse  mainly  on  account  of  the  almost  in- 
delible stain  produced  ujwn  the  skin  and  clothing  when  it  is  employed. 
Internally,  chrysarobin  is  cathartic,  in  the  dose  of  one-sixteenth  grain 
(0.004  Gm.). 

Official  Preparation. 

TTnguentum  Chrysarobini  .  Made  by  rubbing  5  Gm.  of  chrysarobin  with  95  Qm.  of  benzoin- 
Chrysarobin  Ointment.  ated  lard.     (See  Unguenta.) 
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KAMALA.   U.  S.     Kamala,     [Rottlera,  Pharm.  1870.] 

The  glands  and  hairs  from  the  capsules  of  Mallotus  phillppinensis  (Lamarck) 
Mueller  Arg.  (nat.  ord.  Euphorbiacece). 

Kamala  contains  rottlerin,  CjaHg^Og,  nearly  75  per  cent,  of  resins 
soluble  in  alcohol,  coloring-matter,  etc.  It  is  used  as  a  tsenifuge  and 
purgative,  and  is  administered  in  doses  of  one  to  three  drachms  (3.8  to 
11.6  Gm.)  suspended  in  mucilage  or  syrup. 

CAMBOGIA.   U.S.     Gamboge. 

A  gum-resin  obtained  from  Garcinia  Hanburli  Hooker  Alius  (nat.  ord.  Guttiferce). 

Gamboge  contains  about  75  per  cent,  of  resin  called  gambogic  add, 
which  is  dissolved  by  alkaline  solutions,  producing  a  red  color ;  20  per 
cent,  of  gum  is  present,  and  this  enables  gamboge  to  be  emulsified  like 
the  other  gum-resins.  It  is  a  powerful  hydragogue  cathartic,  and  is 
generally  used  in  combination  with  other  substances,  which  modify  its 
action,  as  in  compound  cathartic  pills.  Dose,  one-half  to  three  grains 
(0.03  to  0.19  Gra.). 

JALAPA.   U.S.     Jalap. 

The  tuberous  root  of  Ipomcea  Jalapa  Nuttall  (nat.  ord.  Convolvulacece). 

Jalap  contains  from  12  to  20  per  cent,  of  resin,  the  greater  part  of 
which  is  convolvulin,  C62H100O32,  a  glucoside  insoluble  in  ether ;  there  are 
also  present  gum,  sugar,  starch,  etc.  The  value  of  jalap  depends  ex- 
clusively upon  the  amount  of  convolvulin  present,  and  the  U.  S.  Phar- 
macopoeia gives  the  following  test  of  its  efficiency  :  "  On  exhausting  100 
parts  of  Jalap  with  alcohol,  concentrating  the  tincture  to  40  parts,  and 
pouring  it  into  water,  a  precipitate  of  resin  should  be  obtained,  which, 
when  washed  with  water,  and  dried,  should  weigh  not  less  than  12 
parts,  and  of  which  not  over  10  per  cent,  should  be  soluble  in  ether." 

Jalap  is  an  esteemed  cathartic,  and  is  generally  used  in  combination 

with  substances  having  similar  properties.     Dose,  ten  to  twenty  grains 

(0.6  to  1.3  Gm.). 

Official  Preparations. 

Eztractum  Jalapse    .....  Made  by  exhausting  jalap  with  alcohol  and  evaporating  the 

Extract  of  Jalap.  tincture  to  a  pilular  consistence  (see  page  451).     Dose,  ten 

to  twenty  grains  (0.6  to  1.3  Gm.). 

Pulvis  Jalapse  Compositus    .  Made  by  mixing  35  Gm.  of  powdered  jalap  with  65  Gm.  of 

(Pulvis  Purgans.)  potassium  bitartrate.     Dose,  thirty  to  sixty  grains  (1.94  to 

Compound  Powder  of  Jalap.         0.88  Gm.). 

Besiua  Jalapse Made  by  exhausting  jalap  with  alcohol,  evaporating  the  tinc- 

Kesin  of  Jalap.  ture,  adding  it  to  water,  and  collecting  the  precipitated  resin 

(see  page  461).    Dose,  two  to  five  grains  (0.13  to  0.32  Gm.). 

SCAMMONIUM.    U.S.     Scammony. 

A  resinous  exudation  from  the  living  root  of  Convolvulus  Scammonia  Linne  (nat. 
ord.  Convolvulacece). 

Scammony  contains  from  80  to  90  per  cent,  of  a  resin  having  cathartic 
properties,  called  scammonin,  Cg^HjgOig :  this  is  identical  with  the  jalapin 
obtained  from  Ipomcea  orizabensis  (see  U.  S.  Dispensatory,  p.  757). 
Scammony  is  a  hydragogue  cathartic  :  it  is  usually  combined  with  other 
purgatives.     Dose,  ten  grains  (0.64  Gm.). 
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Official  Preparation. 

Besina  Scammonii  .  Made  by  digesting  scatmuony  with  boiling  alcohol  several  times,  mixing 

Resin  of  Soaininony.      the  tinctures,  distilling  oil'  the  alcohol,  adding  the  residue  to  water,  and 

collecting  the  precipitate  (see  page  462).    Dose,  five  grains  (0.3  Uui.). 

PODOPHYLLUM.   U.S.     Podophyllum.     [May  Apple.] 
The  rhizome  and  roots  of  Podophyllum  peltatum  Linne  (nat.  ord.  Bej-beridece) . 

Podophyllum  contains  picropodophyllin,  podophyllotoxin,  and  podo- 
phyllinic  acid.  The  resinous  substances  extracted  from  the  powdered 
rhizome  with  alcohol  contain  the  purgative  principles.  It  is  chola- 
gogue  and  cathartic,  in  doses  often  to  twenty  grains  (0.64  to  1.3  Gm.). 

Official  Preparations. 

Extraotum  Podophylli Made  with  a  menstruum  of  4  parts  of  alcohol  and  1  part 

Extract  of  Podophyllum.  of  water  (see  page  455).     Dose,  one  to  three  grains  (0.06 

to  0.19  Gm.). 
Extractum  Podophylli  Fluidum  .  Made  with  a  menstruum  of  4  parts  of  alcohol  and  1  part 
Fluid  Extract  of  Podophyllum.         of  water  (see  page  417).     Dose,  five  to  fifteen  minims 

(0.3  to  0.9  C.c). 

Besina  Podophylli Made  by  percolating  podophyllum  with  alcohol,  distilling 

Resin  of  Podophyllum.  the  alcohol  from  the  tincture,  and  pouring  the  residue 

into  water,  cooled  to  10^  C.  (50°  F.),  containing  1  per 
cent,  of  hydrochloric  acid  (see  page  462).  Dose,  one- 
eighth  to  one-half  grain  (0.008  to  0.03  Gm.). 

LEPTANDRA.   U.  S.     Leptandra.     [Culver's  Koot.] 
The  rhizome  and  roots  of  Veronica  virginica  Linne  (nat.  ord.  ScrophularinecB). 

Leptandra  contains  a  crystalline  principle,  leptandrin,^  resin,  tannin, 
saponin,  gum,  mannite,  etc.  Crystalline  leptandrin  is  bitter,  and  solu- 
ble in  water,  alcohol,  and  ether.  Leptandra  is  cliolagogue,  cathartic, 
and  alterative,  in  doses  of  twenty  to  forty  grains  (1.3  to  2.6  Gm.). 

Official  Preparations. 

Extractum  Leptandrae Made  with  a  menstruum  of  3  parts  of  alcohol  and  1  part 

Extract  of  Leptandra.  of  water  (see  ])age  452).     Dose,  ten  grains  (0.6  Gm.). 

Extractum  Leptandrae  Fluidum  .  Made  with  a  menstruum  of  3  parts  of  alcohol  and  1  jiart 
Fluid  Extract  of  Lejitaudra.  of  water  (see  page  412).    Dose,  twenty  minims  (1.2  C.c). 

RHAMNUS    PURSHIANA.   U.S.     Cascara  Sagrada. 

The  bark  of  Rhamnus  Purshkma  De  CandoUe  (nat.  ord.  Rhamnaceoe). 

This  bark  contains  a  neutral,  crystallizable  principle  (probably  a 
glucoside),  resins,  and  tannic,  malic,  and  oxalic  acids. 

Official  Preparation. 

Extractum  Rhamni  Purshianae  Fluidum  .  Made  with  a  menstruum  of  diluted  alcohol  (see 
Fluid  Extract  of  Rhamnus  Purshiana.  page  418).      Dose,  thirty  minims  (1.8  C.c). 

FRANGULA.   U.S.     Frangula.     [Buckthorn.] 

The  bark  of  Rhamnus  Frangula  Linne  (nat.  ord.  Rhamnea:),  collected  at  least  one 
year  before  being  used. 

This  bark  contains  frangulin,  C2oH2oO,o,  sometimes  called  rhamno- 
xanthin,  and  emodin  :  both  are  glucosides.  Tannin,  resin,  and  a  bitter 
principle  are  the  other  constituents.     When  frangula  is   fresh,  it  is 

'  This  must  not  be  confounded  with  the  eclectic  leptandrin,  which  is  simply  a  resin  extracted 
by  alcohol. 
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emetic ;  when  old,  it  is  purgative,  tonic,  and  diuretic.     The  dose  is 
twenty  grains  (1.3  Gm.). 

Official  Preparation. 

Eztractum  Frangulse  Flaidum  .  Made  with  a  menstruum  of  5  parts  of  alcohol  and  8  parts 
Fluid  Extract  of  Frangula.  of  water  (see  page  406).    Dose,  twenty  minims  (1.2  C.c). 

RUMEX.   U.S.     Rumex.     [Yellow  Dock.] 

The  root  of  Rumex  crispus  Linne,  and  of  some  other  species  of  Rumex  (nat.  ord. 
Polyffonacece). 

This  root  contains  chrysophanic  acid  (rumicin,  lapathin),  mucilage, 
tannin,  starch,  calcium  oxalate,  gum,  coloring-matter,  etc.  Alcohol  or 
water  extracts  its  virtues.  It  is  considered  to  be  tonic,  alterative,  and 
astringent.     Dose,  forty  to  sixty  grains  (2.6  to  3.9  Gm.). 

Official  Preparation. 

Extractum  Rumicis  Fluidam  .  Made    with    diluted    alcohol    (see  page   420).    Dose,   one 
Fluid  Extract  of  Rumex.  fluidrachm  (3.7  C.c). 

JUGLANS.   U.  S.    Juglans.     [Butternut.] 

The  bark  of  the  root  of  Juglans  cinerea  Linne  (nat.  ord.  Juglandaceoe),  collected 
in  autumn. 

Juglans  contains  nucin,  C3gHi20io,  fixed  oil,  volatile  oil,  tannin,  etc. 
It  is  cathartic  and  tonic,  in  doses  of  sixty  grains  (3.9  Gm.). 

Official  Preparation. 

Extraotum  Juglandis  .  Made  with  diluted  alcohol  (see  page  451).     Dose,  ten  grains  (0.6 
Extract  of  Juglans.  Gm.). 

EUONYMUS.   U.S.     Euonymus.     [Wahoo.] 
The  bark  of  the  root  of  Euonymus  atropurpureus  Jacquin  (nat.  ord.  Celastnnece). 

This  bark  contains  resins,  a  bitter  principle  called  euonymin,  euonic 
acid,  starch,  asparagin,  and  pectin.  Euonymin  is  cholagogue,  cathartic, 
and  tonic.     The  dose  of  euonymus  is  sixty  grains  (3.9  Gm.). 

Official  Preparation. 

Extraotum  Euonymi    .    Made  with  a  menstruum  of  2  parts  of  alcohol  and  1  part  of  water 
Extract  of  Euonymus.         (see  page  449).     Dose,  one  to  three  grains  (0.06  to  0.1  Gm.). 

ALOE   BARBADENSIS.   U.  S.     Barbadoes  Aloes.     [Curasao  Aloes.] 
The  inspissated  juice  of  the  leaves  of  Aloe  vera  (Linne)  Webb  (nat.  ord.  Liliacece). 

ALOE   SOCOTRINA.   U.  S.     Socotrine  Aloes. 

The  inspissated  juice  of  the  leaves  of  Aloe  Perryi  Baker  (nat.  ord   Liliacece). 

Aloes  contains  aloin,  a  trace  of  volatile  oil,  and  a  substance  which  has 
been  improperly  called  resin.  The  aloin  present  in  Socotrine  aloes  is 
socaloin,  Ci^H^qO^.  This  may  be  distinguished  from  nataloin  and  bar- 
baloin  by  Histed's  test,  as  follows :  barbaloin  and  nataloin  are  colored 
bright  red  by  nitric  acid  ;  socaloin  is  not  colored  red.  If  nataloin  be 
added  to  a  drop  of  sulphuric  acid  on  a  white  porcelain  j)],ate  and  a 
rod  dipped  in  nitric  acid  be  passed  over  it,  the  color  changes  to  blue ; 
with  the  other  aloins  no  blue  color  is  produced.  Aloes  is  cathartic  and 
eramenagogue.     Dose,  ten  to  twenty  grains  (0.6  to  1.3  Gm.). 
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Official  Preparations. 
Eztraotam  Aloes  .  Mario  by  dissolving  Socotrinc  aloes  in  boiling  distilled  water,  cooling,  de- 
Extract  of  Aloes,       canting,  straining,  and  evaporating  (see  page  445).     L)ose,  five   to  ten 
grains  (0.3  to  0.6  Urn.). 
Aloe  Purifioata     .  See  next  article. 
Purified  Aloes. 

ALOE    PURIFICATA.    U.  S.     Purified  Aloes. 

Metric.  OIJ  form. 

Socotrine  Aloes looo  Gm.  16  oz.  av. 

Alcohol 200  C.c.  3  fl.  oz. 

Heat  the  Aloes,  by  means  of  a  water-bath,  until  it  is  completely 
melted.  Then  add  the  Alcohol,  and,  having  stirred  the  mixture 
thoroughly,  strain  it  through  a  No.  60  sieve,  which  has  just  been 
dipped  into  boiling  water.  Evaporate  the  strained  mixture  by  means 
of  a  water-bath,  constantly  stirring,  until  a  thread  of  the  mass  becomes 
brittle  on  cooling.  Lastly,  break  the  product,  when  cold,  into  pieces 
of  a  convenient  size,  and  keep  it  in  well-stoppered  bottles. 

Purified  Aloes  is  in  irregular,  brittle  pieces  of  a  dull  brown  or  red- 
dish-brown color,  and  having  the  peculiar  aromatic  odor  of  Socotrine 
Aloes.     It  is  almost  entirely  soluble  in  alcohol. 

Aloes,  owing  to  its  method  of  preparation,  always  contains  mechani- 
cal impurities, — sand,  earth,  chips,  etc.  Alcohol  reduces  the  consistency 
of  the  melted  aloes  so  that  it  can  be  strained,  and  it  is  easily  evaporated 
afterwards.  Purified  aloes  is  directed  to  be  used  in  all  the  official 
preparations  of  the  drug.     (See  preceding  article.)  ^ 

Official  Preparations. 

Tinctura  Aloes      Made  by  macerating  100  Gm.  of  purified  aloes  and  200  Gm. 

Tincture  of  Aloes.  of  powdered  liquorice  root  in  sufficient  diluted  alcohol  to 

make  1000  C.c.  (see  page  359).  Dose,  two  to  four  flui- 
drachms  (7.4  to  14.8  C.c). 
Tinctura  Aloes  et  Myrrhae  .  .  Made  by  macerating  100  Gm.  each  of  purified  aloes,  myrrh, 
Tincture  of  Aloes  and  Myrrh.  and  liquorice  root  in  a  menstruum  of  3  parts  of  alcohol 
and  1  part  of  water  (see  page  360).  Dose,  one  to  two 
fluidrachms  (3.7  to  7.3  C.c). 

Pilulse  Aloes Each  pil!  contains  2  grains  each  of  purified  aloes  and  soap. 

Pills  of  Aloes. 
Pilulae  Aloes  et  Asafoetidse   .    .  Each  pill  contains  about  IJ  grains  each  of  purified  aloes, 
Pills  of  Aloes  and  Asafetida.  asafetida,  and  soap. 

Pilulse  Aloes  et  Ferri Each  pill  contains  about  1  grain  each  of  purified  nloes,  dried 

Pills  of  Aloes  and  Iron.  ferrous  sulphate,  and  aromatic  powder,  with  sufiicient  con- 

fection of  rose. 
Pilulse  Aloe!*  et  Mastiches    .    .  Each  pill  contains  about  2  grains  of  purified  aloes  and  J 

Pills  of  Aloes  .ind  .Aliistic.  grain  each  of  mastic  and  red  rose. 

Pilulae  Aloes  et  Myrrhae    .    .    .  Each  pill  contains  about  2  grains  of  purified  aloes,  1  grain 
Pills  of  Aloes  and  Myrrh.  of  myrrh,  and  i  grain  of  aromatic  powder. 

ALOINUM.    U.  S.     Aloin. 

A  neutral  principle  obtained  from  several  varieties  of  Aloes,  chiefly  Barbadoes 
Aloes  (A-ieldincj  Barbaloin);  and  Socotra  or  Zanzibar  Aloes  (yieklini^  Socaloin), — 
ditferiniz;  more  or  less  in  chemical  composition  and  physical  properties  according  to  the 
source  from  which  it  is  derived. 

Barbaloin  may  be  made  by  dissolving  1  part  of  Barbadoes  Aloes  in 
10  parts  of  boiling  M'ater  acidulated  with  hydrochloric  acid,  and  after 
cooling  the  liquid  is  decanted  from  the  resinous  matter,  evaporated  to 
about  2  parts,  and  set  aside  two  weeks  for  crystals  to  form.  The  crys- 
tals are  washed  with  acetic  ether  and  dried.  Socaloiu  and  nataloin 
are  not  often  found  in  commerce  (see  page  956). 
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Aloinum.   U.  S. 

Odor  and  Taste. 

SOLUBIIITY. 

Water. 

Alcohol. 

Kther. 

Minute,  acicular  crystals,  or 
a  microcrystalline  powder, 
varying  in  color  from  yel- 
low     to     yellowish-brown, 
permanent  in  the  air. 

Odorless  or  possess- 
ing a  slight  odor 
of  aloes;  charac- 
teristic,     bitter 
taste. 

(Barbaloin) 

60  parts  15° 

C.  (59°  F.). 

(Socaloin) 

60  parts. 

(Barbaloin) 
20  parts. 

(Socaloin) 
30  parts 

(absolute). 

(Barbaloin) 
470  parts. 
(Socaloin) 
380  parts. 
(9  parts  of 
acetic  ether.) 

Tests. 


When  heated,  Aloin  melts,  and,  on  ignition,  it  is  consumed  without  leaving  a  residue. 

An  alcoholic  solution  of  Aloin  is  neutral  to  litmus  paper.     An  aqueous  .solution  of  Aloin  is 

colored    greenish-black    by    ferric    chloride   T.S.,  and    slowly   precipitated   by   basic    lead 

acetate  T.S. 
On   adding  a  minute  portion  of  Barbaloin  to  a  drop  of  cold  nitric  acid  of  specific   gravity 

1.200  on  a  white  porcelain  surface,  a  crimson  color  will  be  developed.     Socaloin  will  produce 

scarcely  any  color  when  thus  treated. 
In  alkaline  solutions,  Aloin  is  rapidly  decomposed;  in  neutral  or  acid  solutions,  only  slowly. 


Uses. — Aloin  is  used  as  a  cathartic,  in  doses  of  two  grains  (0.13 
Gm.).     The  laxative  dose  is  half  a  grain  (0.03  Gm.). 

COLOCYNTHIS.    U.S.     Colocynth. 

The  fruit  of  Citrullus  Colocynthis  Schrader  (nat.  ord.  Cucurbiiacece),  deprived  of 
its  rind. 

Colocynth  contains  cohcynthin,  colocyntkitin,  gum,  resin,  etc.  Colo- 
cynthin  is  a  very  bitter  glucoside,  splitting  under  the  action  of  diluted 
acids  into  colocynthein  and  grape-sugar.  The  seeds  should  be  rejected. 
Colocynth  is  a  hydragogue  cathartic.     Dose,  five  gi-ains  (0.3  Gm.). 

Official  Preparations. 
Extractuin  Colocynthidis Made  by  percolating  colocynth  with  diluted  alcohol, 


Extract  of  Colocynth. 


Eztractum  Colooynthidis  Compositum 

Compound  Extract  of  Colocynth. 


distilling  off  the  alcohol,  evaporating  the  residue 
to  dryness,  and  reducing  the  dry  mass  to  powder 
(see  page  447). 
160  Gm.  of  extract  of  colocynth;  500  Gm.  of  puri- 
fied aloes  ;  60  Gm.  of  cardamom  ;  140  Gm.  each 
of  resin  of  scammony  and  soap;  100  C.c.  of  alco- 
hol (see  page  448). 


ELATERINUM.   U.S.     Elaterin.     C^oH^gO^  =  347.20. 

A  neutral  principle  obtained  from  Elaterium,  a  substance  deposited  by  the  juice  of 
the  fvuit  of  Ecba Ilium  Elaterium  (Linne)  A.  Kichard  (nat.  ord.  CucurbUacece) . 

Preparation. — It  may  be  made  by  evaporating  an  alcoholic  tincture 
of  elaterium  to  the  consistence  of  thin  oil,  and  throwing  the  residue 
while  yet  warm  into  a  weak  boiling  solution  of  potassa.  The  potassa 
holds  the  green  resin  in  solution,  and  the  elaterin  crystallizes  as  the 
liquor  cools.  Or  it  may  be  made  by  exhausting  elaterium  with  chloro- 
form, and  adding  ether  to  the  solution,  which  precipitates  the  elaterin. 

Elaterium. — When  the  fruit  of  the  .squirting  cucumber  is  sliced  and 
placed  upon  a  sieve,  a  perfectly  limpid  and  colorless  juice  flows  out, 
which  soon  becomes  turbid,  and  in  the  course  of  a  few  hours  begins  to 
deposit  a  sediment.  This,  when  collected  and  carefully  dried,  is  very 
light  and  pulverulent,  of  a  yellowish-white  color,  slightly  tinged  with 
green,  and  is  called  elaterium.    The  yield  is  small, — only  six  grains  from 
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forty  cucumbers, — but  the  elaicriura  is  very  powerful,  oue-ei<^hth  of  a 
graiu  purging  violently.  Commercial  elaterium  is  not  usually  made 
in  this  way,  but  by  expression  or  other  processes,  whereby  the  yield  is 
increased.     The  elaterium  is,  of  course,  weaker. 


Elaterinum.   U-  S. 


Minute,  white,  hexagonal  scales  or  prisms,  permanent  in  the  air,  odor- 
less, having  a  slightly  bitter,  acrid  taste  and  a  neutral  reaction. 
Soluble  in  4250  parts  of  water,  and  in  1820  parts  of  boiling  water; 
also  soluble  in  337  parts  of  alcohol,  in  34  parts  of  boiling  alcohol, 
in  .'J43  parts  of  ether,  and  in  2.4  parts  of  chloroform. 

At  190°  C.  (374°  F.)  the  crystals  begin  to  agglutinate,  and  at  about 
209°  C.  (408.2°  F.)  they  melt,  forming  a  yellowish-brown  liquid. 
When  ignited,  they  are  consumed  without  leaving  a  residue. 

Elaterin  is  dissolved  by  solutions  of  the  alkalies,  and  reprecipitatcd  on 
supersaturating  with  an  acid. 

On  dissolving  some  crystals  of  Elaterin  in  melted  carbolic  acid,  and 
then  adding  a  few  drops  of  strong  sulphuric  acid,  a  crimson  color 
will  be  developed,  which  soon  becomes  scarlet. 


Tests  for  Identity. 


A  solution  of  Elaterin 
in  cold,  concentrated 
sulphuric  acid  as- 
sumes a  yellow  color, 
gradually  changing 
to  scarlet. 

The  alcoholic  solution 
of  Elaterin  should 
not  be  precipitated 
by  tannic  acid  T.S., 
mercuric  chloride 
T.S.,  or  platinic 
chloride  T.S.  (ab- 
sence of,  and  differ- 
ence from,  alka- 
loids). 


Elaterin  is  the  purgative  principle  of  elaterium.     The  dose  is  one- 
sixteenth  of  a  grain  (0.004  Gm.). 


Trituratio  Elaterini  .    . 

Trituration  of  Elaterin. 


Official  Preparation. 

10  Gm.  of  elaterin  are  rubbed  up  with  90  Gm.  of  sugar  of  milk. 
Dose,  one-half  grain  (0.03  Gm.). 


BRYONIA.   U.S.     Bryonia.     [Bryony.] 
The  root  of  Bryonia  alba,  and  of  Bryonia  dloica  Linne  (nat.  ord.  Cucurhitacece) . 

Bryonia  contains  bryonin,  a  bitter  glucoside  soluble  in  alcohol  and  in 
water,  starch,  sugar,  resin,  etc.  Diluted  alcohol  extracts  its  virtues. 
It  is  used  as  a  hydragogue  cathartic,  in  doses  of  twenty  grains  (1.3  Gm.). 


Tinctura  Bryoniss    . 

Tincture  of  Brj-onia. 


Official  Preparation. 

Made  by  percolating  100  Gm.  of  bryonia  with  sufficient  alcohol  to 
make  1000  C.c.  (see  page  362).  Dose,  one  to  two  fluidrachms  (3.7 
to  7.4  C.c). 


Drug's  containing-  Astring-ent  Principles,  and  their  Preparations. 

GALLA.   U.  S.     Nutgall. 

An  excrescence  on  Quercus  lusUanicn  Lamarck  (nat.  ord.  Cupuliferce),  caused  by 
the  punctures  and  deposited  ova  of  Cynips  Gallce  tinctorial  Olivier  (class  Insecta; 
order  Hymenoptera). 

Nutgall  contains  about  50  per  cent,  of  tannin,  2  per  cent,  of  gallic 
acid,  sugar,  gum,  resin,  and  starch.  It  is  astringent.  Dose,  ten  to 
fifteen  grains  (0.6  to  0.9  Gm.). 

Official  Preparations. 

Tinotura  Gallae     .    .  Made  by  percolating  200  (Jm.  of  powdered  nutgall  with  a  menstruum 
Tincture  of  Nutgall.       of  900  C.c.  of  alcohol  and  100  C.c.  of  glycerin  to  obtain  1000  C.c.  (see 

page  3fiS).     Dose,  one  fluidraohm  (3.7  C.c). 
(Jnguentum   Gallse  .  Made  by  rubbing  20  (Jm.  of  finely  powdered  nutgall  with  80  Gm.  of 
Nutgall  Ointment.         benzoinated  lard.     (See  Unguenta.) 
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ACIDUM    TANNICUM.   U.S.     Tannic  Acid. 
HCi,H909  =  3-21.22. 
[Gallotannic  Acid.     Dioallic  Acid.] 
An  organic  acid  obtained  from  nutgall.  -. 

Preparation. — Tannic  acid,  or  Tannin,  may  be  made  by  the  modi- 
fication of  Leconnet's  method,  which  was  formerly  official,  as  follows : 

Take  of  Nutgall,  in  fine  powder,  Ether,  each,  a  sufficient  quantity. 
Expose  the  Nutgall  to  a  damp  atmosphere  for  twenty-four  hours,  and 
then  mix  it  with  sufficient  Ether,  previously  washed  with  water,  to 
form  a  soft  paste.  Set  this  aside,  covered  closely,  for  six  hours ;  then, 
having  quickly  enveloped  it  in  a  close  canvas  cloth,  express  it  power- 
fully between  tinned  plates,  so  as  to  obtain  the  liquid  portion.  Reduce 
the  resulting  cake  to  powder,  and  mix  it  with  sufficient  Ether,  shaken 
with  one-sixteenth  of  its  bulk  of  water,  to  form  again  a  soft  paste,  and 
express  as  before.  Mix  the  liquids,  and  allow  the  mixture  to  evapo- 
rate spontaneously  until  it  assumes  a  syrupy  consistence ;  then  spread 
it  on  glass  or  tinned  plates,,  and  dry  it  quickly  in  a  drying  closet. 
Lastly,  remove  the  dry  residue  from  tne  plates  with  a  spatula,  and  keep 
it  in  a  well-stopped  bottle. 

The  explanation  of  this  process  is  that  water  and  ether  form  a  solu- 
ble compound  with  tannic  acid,  which  may  be  separated  from  the  nut- 
gall  residue  by  expression  ;  then,  by  exposing  the  thick  solution  to  heat, 
the  ether  and  water  are  evaporated,  leaving  the  tannic  acid  in  soft,  cellular, 
friable  scales  upon  the  plates.  Tannic  acid,  chemically,  is  an  anhydride 
of  gallic  acid,  thus  shown  : 


2n  HA  - 

H2O    = 

CuHiqO 

9- 

Gallic  Acid. 

Water. 

Tannic  Acid. 

SOLOBILITY. 

Odor,  Taste, 

AND   liE ACTION. 

Acidum  Tannicum.   U.S. 

Water. 

Alcohol. 

Other  Solvents. 

A  light  yellowish,  amor- 

Faint,     peculiar 

Cold, 

Cold, 

In    1    part    of    glycerin. 

phous    powder,   usu- 

odor;   strongly 

1  part. 

0.6  part. 

aided   by    heat;    spar- 

ally cohering  in  form 

astringent 

ingly  in  absolute  alco- 

of  glistening   scales, 

taste ;   acid  re- 

Boiling, 

Boiling, 

hol,   freely    in    diluted 

or     spongy     masses ; 

action. 

Very 

Very 

alcohol ;  almost  insolu- 

gradually darkens  on 

soluble. 

solub]p. 

ble   in   absolute   ether. 

exposure   to  air  and 

chloroform,  benzol,  and 

light. 

benzin. 

Tests. 

When  heated  on  platinum  foil,  it  is  gradually  consumed,  leaving  not  more  than  0.2  per  cent, 
of  ash.  With  ferric  chloride  T.S.,  an  aqueous  solution  of  Tannic  Acid  forms  a  bluish-black 
ink.  On  adding  to  an  aqueous  solution  (1  in  100)  of  Tannic  Acid  a  small  quantity  of  cal- 
cium hydrate  T.S.,  a  pale  bluish-white,  flocculent  precipitate  is  produced,  which  is  not  dis- 
solved on  shaking  (difference  from  gallic  acid),  and  which  becomes  more  copious  and  of  a 
deeper  blue  by  the  addition  of  a  moderate  excess  of  calcium  hydrate  T.S.,  while  a  large 
excess  of  the  latter  imparts  a  pale  pinkish  tint  to  the  solution. 


Uses. — Tannic  acid  is  powerfully  astringent,  in  doses  of  three  to  ten 
grains  (0.2  to  0.6  Gm.).  Its  solution  in  glycerin  is  a  valuable  liquid 
form  of  administration. 
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Glyceritnm  Aoidi  Tannici 

Glyccrito  of  Tannic  Acid. 
Unguentum  Aoidi  Tannioi 

Ointment  of  Tiinnic  Acid. 
Trochisoi  Acidi  Tannici   . 

Troches  of  Tannic  Acid. 


20  Gm.  of  tannic  acid,  80  (Jm.  of  glycerin.  Dissolve  (see  page 
319).     Dose,  ten  to  forty  minims  (0.6  to  2.6  C.c). 

Made  by  rubbing  20  (Jm.  of  tannic  acid  with  80  Gm.  of  bcn- 
zoinatcd  lard.     (See  Ungucnta.) 

Each  troche  contains  about  one  grain  of  tannic  acid.  (See  Tro- 
chisci.) 


ACIDUM  GALLICUM.   U.S.     Gallic  Acid. 
HC,ll505  +  H^O  ;  187.55. 
An  organic  acid  usually  prepared  from  Tannic  Acid. 

Preparation. — The  former  official  process  may  be  used  for  making 
gallic  acid  :  Take  of  Nutgall,  in  fine  powder,  36  oz. ;  Purified  Ani- 
mal Charcoal,  Distilled  Water,  each,  a  sufficient  quantity.  Mix  the 
Nutgall  with  sufficient  Distilled  Water  to  form  a  thin  paste,  and  expose 
the  mixture  to  the  air,  in  a  shallow  glass  or  porcelain  vessel,  in  a  warm 
place,  for  a  month,  occasionally  stirring  it  with  a  glass  rod,  and  adding 
from  time  to  time  sufficient  Distilled  Water  to  preserve  the  semi-fluid 
consistence.  Then  submit  the  paste  to  expression,  and,  rejecting  the 
expressed  liquor,  boil  the  residue  in  8  pints  of  Distilled  Water  for  a  few 
minutes,  and  filter  while  hot  through  Purified  Animal  Charcoal.  Set 
the  liquid  aside  that  crystals  may  form,  and  dry  them  on  bibulous 
paper.  If  the  crystals  be  not  sufficiently  free  from  color,  they  may  be 
purified  by  dissolving  them  in  boiling  Distilled  Water,  filtering  through 
a  fresh  portion  of  Purified  Animal  Charcoal,  and  again  crystallizing. 

The  present  accepted  view  of  the  relative  chemical  positions  of  tan- 
nic and  gallic  acids — i.  e.,  that  tannic  acid  is  an  anhydride  of  gallic  acid — 
seems  to  be  practically  confirmed  by  the  above  process,  the  tannic  acid 
of  the  galls  being  converted  into  gallic  acid  through  the  continued 
maceration  with  water. 


^u^^w^\ 


+ 


H,0 


2C,HeO,. 

Gallic  Acid. 


Solubility. 

Acidum  Gallicum.   U.  S. 

Odor,  Taste, 
AND  Kbactio.n. 

Water. 

Alcohol. 

Other  Solve  Dts. 

AVhite  or  pale  fawn-colored  solid, 

Odorless ;    astrin- 

Cold, 

Cold, 

Absolute    ether, 

crystallizing     from    water    in 

gent  and  slight- 

100 parts. 

5  parts. 

40  parts  ;  gly- 

long, silky,  interlaced   needles 

ly         acidulous 

cerin,  12  parts; 

or  triclinic  prisms,  permanent 

taste;    acid   re- 

Boiling, 

Boiling, 

very      slightly 

in   the  air.     When   heated   to 

action. 

3  parts. 

1  part. 

soluble  in  chlo- 

100° C.  (212°  F.),  the  crystals 

roform,  benzol, 

lose  nearly  9.6  per  cent,  of  com- 

or bcnzin. 

bined  water  ;  at  about  222°  C. 

(431.6°  F.)  they  begin  to  melt; 

at  a  higher  temperature  they 

are  gradually  decomposed ;  at 

a   low   red   heat  they  are  com- 

pletely volatilized. 

Tests  for  Identity. 


[f  5  C.c.  of  a  cold  saturated  solution  of  the  Acid  be  treated  in  a  watch-glass  with  6  drops  of 
sodium  hydrate  T.S.,  a  deep  green  color  will  gradually  be  develojted.  This  color  is  changed 
to  reddish  or  brownish-red  by  acids.  An  aqueous  solution  of  the  Acid  should  not  precipitate 
alkaloids,  gelatin,  albumen,  nor  starch  T.S.  (difference  from  and  absence  of  tannic  acid). 
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Tests  for  Identity. — Contintied. 


The  Acid  neither  colors  nor  precipitates  pure  ferrous  salts,  but  forms  a  bluish-black  precipitate 
with  ferric  salts. 

On  adding  to  a  cold  aqueous  solution  of  the  Acid  some  calcium  hydrate  T.S.,  a  bluish-white 
precipitate  will  form,  where  the  test-solution  is  temporarily  in  excess,  and  will  disappear  on 
shaking.  When  the  test-solution  has  been  added  in  excess,  the  precipitate  no  longer  dis- 
solves, and  the  liquid  acquires  a  tint  which  is  blue  by  reflected  and  green  by  transmitted 
light,  and  becomes  pink  on  the  addition  of  a  large  excess  of  calcium  hydrate  T.S.  (distinc- 
tion from  tannic  acid). 


Uses. — Gallic  acid  is  astringent.     Dose,  five  to  fifteen  grains  (0.3 

to  0.9  Gm.). 

PYROGALLOL.   U.  S.     Pyrogallol.     [Pyrogallic  Acid.] 

C6H3(OH)3  =  125  7. 

A  triatomic  phenol  obtained  chiefly  by  the  dry  distillation  of  gallic  acid.     Pyro- 
gallic acid  should  be  kept  in  dark  amber-colored  bottles. 

When  gallic  acid  is  sublimed,  it  is  converted  by  the  heat  into  pyro- 
gallol and  carbon  dioxide. 

C,HA  =  CeHA  +  CO,. 

Gallic  Acid.  PyrogKllol.  Carbon 

Dioxide. 


Pyrogallol.  V.  S. 


Light,  white,  shining  laminae,  or 
fine  needles  ;  acquiring  a  gray 
or  darker  tint  on  exposure  to 
air  and  light.  When  heated  to 
131°  C.  (267.8°  F.),  Pyrogallol 
melts,  and  may  be  sublimed 
unchanged.  When  ignited,  it 
is  consumed,  leaving  no  resi- 
due. 


Odor,  Taste,  and 
Reaction. 


Odorless ;  bitter 
taste ;  neutral 
and  faintly 
acid  reaction. 


Solubility. 


Water. 


At  15°  C. 

(59°  F.), 
1.7  parts. 

Boiling, 
Very  solu- 
ble. 


Alcohol. 


At  15°  C. 
(59°  F.), 
1  part. 

Boiling, 
Very  solu- 
ble. 


Other  Solvent. 


Soluble  in   1.2 
parts  of  ether. 


The  aqueous  solution,  which  is  at  first  neutral  and  colorless,  gradually  acquires,  by  exposure 
to  the  air,  a  brown  color  and  an  acid  reaction  due  to  absorption  of  oxygen.  The  same 
change  of  color  takes  place  very  rapidly  if  the  solution  contains  a  caustic  alkali. 

The  aqueous  solution  (1  in  10)  of  Pyrogallol  reduces  solutions  of  the  salts  of  silver,  gold,  and 
mercury,  even  in  the  cold. 

When  freshly  prepared,  1  C.c.  of  the  aqueous  solution  (1  in  20)  is  colored  brownish-red  by  a 
few  drops  of  ferric  chloride  T.S.,  and  this  color  is  changed  to  a  deep  bluish-black  on  the 
addition  of  1  or  2  drops  of  ammonia  water.  A  bluish-black  color  is  also  produced  in  the 
aqueous  solution  of  Pyrogallol  by  freshly  prepared  ferrous  sulphate  T.S. 


Uses. — Pyrogallol  is  used  in  the  form  of  ointment  in  the  treatment 
of  psoriasis,  although  its  use  is  not  without  danger ;  it  is  also  employed 
in  photography. 

CATECHU.   U.  S.     Catechu. 

An  extract  prepared  from  the  wood  of  Acacia  Catechu  (Linne  fil.)  "Willdenow 
(nat.  ord.  Leguminosce). 

Catechu  contains  catechu-tannic  acid,  a  peculiar  form  of  tannin,  which 
is  insoluble  in  ether  and  turns  greenish-black  with  ferric  salts.  Cate- 
chin  and  catechol  are  also  present.     Owing  to  the  decomposition  of  the 
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tannic  acid,  the  liquid  preparations  often  gelatinize.    It  is  astringent  and 
tonic.     Dose,  twenty  grains  (1.3  Gm.). 

Official  Preparations. 

Tinotura  Catechu  Composita  .    .  Made  by  percolating   100  Gm.  of  catechu  and  50  Gm.  of 
Compound  Tincture  of  Catechu,         cassia  cinnamon  with  sufficient  diluted  alcohol  to  make 

1000  C.c.  (see  page  364).     Dose,  one  to  four  fluidrachms 
(3.7  to  14.8  C.c). 

Trochisci  Catechu Each  troche  contains  about  1  grain  of  catechu. 

Troches  of  Catechu. 

KINO.    U.S.     Kino. 

The  inspissated  juice  of  Pterocarpus  marsuplum  Roxburgh  (nat.  ord.  Lcf/umi- 
nosce). 

Kino  contains  kino  tannic  acid,  pyrocatechin,  kino  red,  kinoin,  gum, 
etc.  Owing  to  the  decomposition  of  the  kino-tannic  acid,  the  liquid 
prepai'atious  frequently  gelatinize.  Kino  is  astringent  and  tonic.  Dose, 
twenty  grains  (1.3  Gm.). 

Official  Preparation. 
Tinctura  Eino  .    .    .  Made  by  dissolving  100  Gm.  of  kino  in  a  mixture  of  650  C.c.  of  alcohol, 
Tincture  of  Kino.         150  C.c.  of  glycerin,  and  200  C.c.  of  water,  filtering,  and  washing  the 
filter  with  enough  alcohol  to  make  1000  C.c.  of  tincture  (see  page 
370).     Dose,  one  fluidrachm  (3.7  C.c). 

HiEMATOXYLON.   U.S.     Haematoxylon.     [Logwood.] 
The  heartwood  of  Hcemaioxylon  campechianum  Linne  (nat.  ord.  Leguminosce), 

Logwood  contains  hsematoxylin,  CigHi^Og,  a  colorless,  sweet  principle, 
which  is  reddened  upon  exposure  to  light,  and  turned  blackish-purple 
upon  contact  with  alkalies,  yielding  hsematein,  CigHjgOg.HgO ;  it  also 
contains  tannin,  resin,  etc.  It  is  used  largely  in  the  arts  for  dyeing. 
Logwood  is  astringent.     Dose,  forty  grains  (2.6  Gm.). 

Official  Preparation. 

Eztractum   Hsematoxyli    .  An  aqueous  extract  made  by  evaporating  the  decoction  (see  page 
Extract  of  Haemato.xy  Ion.        450).     Dose,  twenty  grains  (1.3  Gm.). 

KRAMERIA.   U.  S.     Krameria.     [Rhatany.] 

The  root  of  Krameria  triandra  Ruiz  et  Pavon,  and  of  Krameria  Ixina  Linne 
(nat.  ord.  Polygalece). 

Krameria  contains  about  18  per  cent,  of  kramero-tannic  acid,  starch, 
gum,  rhatannic  red,  etc.  It  is  a  valuable  astringent.  Dose,  twenty 
grains  (1.3  Gm.). 

Official  Preparations. 

Extractum  Krameriae An  aqueous  extract  made  with  cold  water  (see  page  452). 

Extract  of  Krameria.  Dose,  fifteen  grains  (0.9  Gm.).     Used  in  making  Tro- 

chisci Krameriae.     (See  Trochisci.) 
Extractum  Krameriae  Fluidum  .  Made  with  diluted  alcohol  containing  10  per  cent,  of  gly- 
Fluid  Extract  of  Krameria.  cerin  (see  page  412).     Dose,  thirty  minims  (1.8  C.c). 

Used  in  making  Syrupus  Kramerias  (see  page  307). 

Tinctura  Krameriae Made  by  percolating  200  Gm.  of  krameria  with  sufficient 

Tincture  of  Krameria.  diluted  alcohol  to  make  1000  C.c.  (see  page  370).     Dose, 

two  fluidrachms  (7.4  C.c). 

QUERCUS   ALBA.   U.  S.     White  Oak. 

The  bark  of  Quercus  alba  Linne  (nat.  ord.  Cupuliferoe). 

White  oak  is  largely  used  in  tanning  leather :  it  contains  about  10 
per  cent,  of  tannic  acid,  with  pectin,  resin,  and  brownish-red  coloring- 
matter.     It  is  astringent.     Dose,  thirty  grains  (1.9  Gm.). 
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ROSA    GALLICA.   U.S.     Red  Rose. 


The  petals  of  Rosa  gallica  Linne  (nat.  ord.  Rosaceae),  collected  before  expanding. 

Red  rose  contains  quereitrin  and  quercitannio  acid:  the  pale  red 
coloring-matter  is  made  bright  red  by  the  addition  of  sulphuric  acid. 
It  is  slightly  astringent  and  tonic.  The  infusion  of  red  rose  is  an 
elegant  vehicle  for  many  substances.     (See  Part  VI.) 


Official  Preparations. 


Eztractum  Rosae  Fluidum 

Fluid  Extract  of  Rose. 


Made  with  diluted  alcohol  containing  10  per  cent,  of  glycerin 
(see  page  419).  Dose,  one  fluidrachm  (3.7  Co.).  Used  to 
make  syrup  of  rose  (see  page  309). 

Mel  Bosse Made  by  mixing  the  fluid  extract  with  clarified  honey  (see 

Honey  of  Rose.  page  313).     Used  as  a  flavor. 

Confectio  Ilosse 80  Gm.  of  red  rose,  640  Gm.  of  sugar,  120  Gm.  of  clarified  honey, 

Confection  of  Rose.  and  160  C.c.  of  stronger  rose  water.     Used  as  an  excipient. 

ROSA   CENTIFOLIA.   U.S.     Pale  Rose. 

The  petals  of  Rosa  centifoUa  Linne  (nat.  ord.  Rosaceae). 

Pale  rose  petals  contain  a  little  tannin,  volatile  oil,  sugar,  mucilage, 
etc.     They  are  used  principally  on  account  of  their  flavor. 


OLEUM    ROS.ffi.   U.  S.     Oil  of  Rose. 

A  volatile  oil  distilled  from  the  fresh  flowers  of  Rosa  damascena.  Miller  (nat.  ord. 
Rosacece.)  It  should  be  kept  in  well-stoppered  vials,  in  a  cool  place,  protected  from 
light.  When  dispensed,  it  should  be  completely  liquefied  by  warming,  if  necessary, 
and  well  mixed  by  agitation. 


Oil  of  rose  is  made  in  Turkey  by  distillation. 
a  perfume  or  flavor. 


It  is  used  solely  as 


Odor,  Taste,  and 
Keaction. 

Solubility. 

Oleum  Kosse.  TI.  S. 

Alcohol. 

A    pale    yellowish,    transparent    liquid.      Specific 
gravity  0.865  to  0.880  at  20°  C.  (68°  F.).     The 
congealing  and  melting   points  of  the    Oil   are 
subject   to  some  variation,  depending  upon  the 
amount  of  stearopten,  but,  when  slowly  cooled  to 
a  temperature,  usually,  between  16°  and  21°  C. 
(60.8°  and  69.8°  F.),  it  becomes  a  transparent 
solid,  interspersed  with  numerous  slender,  shining, 
iridescent,  scale-like  crystals.    Upon  the  applica- 
tion of  the  heat  of  the  hand,  the  crystals  should 
float  in  the  upper  portion  of  the  liquefied  Oil. 

Strong,  fragrant  odor 
of    rose;    mild, 
slightly      sweetish 
taste ;    neutral    re- 
action. 

Slightly  soluble. 

Test. 


If  to  5  drops  of  the  Oil,  contained  in  a  test-tube,  5  drops  of  concentrated  sulphuric  acid  be 
added,  a  reddish-brown,  thick  mixture  will  be  produced,  but  no  white  fumes  or  tarry  odor 
should  be  developed,  and  the  fragrant  odor  of  the  Oil  should  not  be  destroyed.  If  this 
mixture  be  shaken  with  2  C.c.  of  alcohol,  the  resulting  liquid  may  be  turbid,  but  should  be 
nearly  colorless,  and  should  not  at  once  assume  a  red  or  reddish-brown  color  (absence  of  oil 
of  ginger-grass,  or  Turkish  oil  of  geranium,  from  Aii</ropogon  Schcenanthus  Linne  (nat. 
ord.  Graminece),  and  oi  oil  of  rose  geranium,  from  Pelargonium  Radula  (Cavanilles)  Alton, 
Pelargonium  capitahim  (Linne)  Aiton,  and  Pelargonium  odoratissimum  (Linne)  Aiton; 
nat.  ord.  Geraniaee.a;). 


RHUS   GLABRA.   U.  S.     Rhus  Glabra. 
The  fruit  of  Rhus  glabra  Linne  (nat.  ord.  Anacardieoi).     (See  page  848.) 
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RUBUS.    U.  S.     Rubus.     [Blackberry.] 

The  bark  of  the  root  of  Rubus  viUosus  Aiton,  Rubus  canadensis  Linne,  and  Rubus 
trivialis  Miohaux  (nat.  ord.  Rosacea'). 

Kubus  owes  its  astringent  properties  to  tannic  acid  :  there  are  also 
present  gum,  coloring-matter,  etc.  The  dose  is  twenty  grains  (0.12 
Gm.). 

Official  Preparation. 
Extraotum  Rubi  Fluidum  .  Made  with  a  menstruum  consisting  of  2  parts  of  alcohol,  1  part 
Fluid  Extract  of  Kubus.  of  water,  and  10  per  cent,  of  glycerin  (sec  page  420).     Dose, 

a  fluidrachm  (3.7  C.c).     Used  in  making  Syrupus  Rubi  (see 
page  309). 

GERANIUM.   U.S.     Geranium.     [Cranesbill.] 

The  rhizome  of  Geranium  maculatum  Linne  (nat.  ord.  Geraniacece). 

Geranium  contains  about  15  per  cent,  of  tannic  acid,  with  brownish- 
red  coloring-matter,  starch,  sugar,  pectin,  etc.  It  is  astringent  and 
tonic.     Dose,  thirty  grains  (1.9  Gm.). 

Official  Preparation. 

Extraotum  Geranii  Fluidum  .  Made  with  diluted  alcohol  containing  10  per  cent,  of  glycerin 
Fluid  Extract  of  Geranium.  (see  page  407).     Dose,  a  fluidrachm  (3.7  C.c). 

HAMAMELIS.   U.  S.     Hamamelis.     [Witchhazel.] 

The  leaves  of  Hamamelis  virghiiana  Linne  (nat.  ord.  IIama7nelacece) ,  collected  in 
autumn. 

Hamamelis  contains  tannic  acid,  chlorophyll,  bitter  principle,  muci- 
lage, etc.  It  is  astringent,  slightly  haemostatic,  and  sedative.  Dose, 
sixty  grains  (3.9  Gm.). 

Official  Preparation. 

Extraotum  Hamamelidis  Fluidum  .  Made  with  5  parts  of  alcohol,  8  parts  of  water,  and  10 
Fluid  Extract  of  Hamamelis.  per  cent,  of  glycerin  (see  page  409).     Dose,  a  flui- 

drachm (3.7  C.c). 

CHIMAPHILA.   U.S.     Chimaphila.     [Pipsissewa.] 

The  leaves  of  Chimaphila  umbellata  (Linne)  Nuttall  (nat.  ord.  Ericacece). 

Chimaphila  contains  about  5  per  cent,  of  tannic  acid,  with  chi- 
maphilin,  ericolin,  arbutin,  urson,  sugar,  gum,  etc.  It  is  used  as  an 
astringent,  diuretic,  and  tonic,  in  doses  of  thirty  grains  (1.8  C.c). 

Official  Preparation. 

Extraotum  Chimaphilae  Fluidum  .  Made  with  diluted  alcohol  (see  page  399).     Dose,  a  flui- 
Fluid  Extract  of  Chimaphila.  drachm  (3.7  C.c). 

UVA  URSI.   U.  S.     Uva  Ursi.     [Bearberry.] 
The  leaves  of  Arctostaphylos  Uva-ursi  (Linne)  Sprengel  (nat.  ord.  Ericacece). 

Uva  ursi  contains  about  6  per  cent,  of  tannic  acid,  with  gallic  acid, 
urson,  arbutin,  ericolin,  gum,  resin,  coloring-matter,  etc.  It  is  used  as  a 
diuretic,  astringent,  and  tonic.     Dose,  thirty  grains  (1.9  Gm.), 

Official  Preparations. 
Extraotum  TJvsb  Ursi  Fluidum  .  Made  with  a  menstruum  of  2  parts  of  alcohol,  5  parts  of 
Fluid  Extract  of  Uva  Ursi.  water,  and  30  per  cent,  of  glycerin  (see  page  427).     Dose, 

one  fluidrachm  (3.7  C.c). 

Extraotum  TJvae  Ursi Made  with  a  menstruum  of  2  parts  of  alcohol  and  5  parts 

Extract  of  Uva  Ursi.  of  water  (see  page  457).     Dose,  five  to  ten  grains  (0.3  to 

0.6  Gm.). 
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CASTANEA.    U.  S.     Castanea.     [Chestnut.] 

The  leaves  of  Castanea  dentata  (Marshall)  Sudworth  (nat.  ord.  Cupuliferoe),  col- 
lected in  September,  or  October,  while  still  green. 

Chestnut  leaves  contaiD  tannic  acid,  mucilage,  etc.     They  are  astrin- 
gent, tonic,  and  slightly  sedative.     Dose,  thirty  grains  (1.9  Gm.). 


Extractum  Castaneae  Fluidum 

Fluid  Extract  of  Castanea. 


Official  Preparation. 

Made  with  boiling  water,  and  contains  20  per  cent,  of  alco- 
hol and  10  per  cent,  of  glycerin,  for  preservation  (see  page 
399).     Dose,  two  fluidrachms  (7.4  C.c). 


SALVIA.   U.S.     Salvia.     [Sage.] 
The  leaves  of  Salvia  officinalis  Linne  (nat.  ord.  Labiatoi).     (See  page  863.) 


Agrimonia. 

Agrimony. 
Areca  Nut. 

Semen  Arecie. 

(Betel  Nut.) 
Bistorta. 

Bistort. 
Catechu  Pallidum. 

Gambir. 
Comptonia. 

Sweet  Fern. 
Diospyros. 

Persimmon. 
Epigaea. 

Trailing  Arbutus. 
Epilobium. 

Willow  Herb. 
Epiphegus. 

Beech-drop. 
Hepatica. 

Liverwort. 
Heuchera. 

Alum-root. 
Hieraceum. 

Hawkweed. 
Hippocastanum. 

Horsechestnut  Bark. 
Ilex  Paraguayensis. 

Mate,  Paraguay  Tea. 
Monesia. 

Monesia. 

Myrobalanus. 

Myrobalans. 
Nymphaea. 

Water-  Lily. 
Potentilla. 

Cinquefoil. 
Pulmonaria. 

Lungwort. 
Quercus  Tinctoria. 

Black  Oak  Bark. 
Rhus  Aromatica. 

Sweet  Sumach. 
Spiraia. 

Ilardhack. 
Statice. 

Marsh  Rosemary. 
Tormontilla. 

Tormentil. 


Unofficial  Astringent  Substances. 

From  A.  Eiipatorin,  grown  in  North  America.     It  contains  tannin 

and  bitter  principle. 
Vermifuge.     Dose,  one  to  two  drachms  (3.9  to  7.8  Gm.). 


The  rhizome  of  Polyijomim  B.,  grown  in  Canada  and  the  United 
States.     It  contains  about  20  per  cent,  of  tannin,  etc. 

From  Uncaria  Gambir,  grown  in  the  East  India  Islands.  It  con- 
tains catechin,  eatechutannin,  etc. 

The  leaves  of  C.  asplenifolia,  found  in  North  America.  It  contains 
volatile  oil,  tannin,  etc. 

The  bark  of  D.  virginiana,  grown  in  the  United  States.  It  con- 
tains tannin  and  malic  acid. 

From  E.  repens,  found  in  North  America.  It  contains  tannin,  and 
the  principles  common  to  the  Ericaceae. 

From  E.  angustifolium,  found  in  the  Northern  Hemisphere.  It 
contains  tannin,  mucilage,  etc. 

From  E.  virginiana,  a  parasitic  plant  found  in  North  America.  It 
contains  tannin,  bitter  principle,  etc. 

The  leaves  of  H.  triloba,  found  in  North  America.  It  contains 
tannin,  mucilage,  etc. 

The  root  of  H.  americana,  found  in  the  United  States.  It  contains 
about  20  per  cent,  of  tannin. 

From  different  species  of  Hieraceum,  found  in  North  America.  It 
contains  tannin. 

The  bark  of  ^Esculus  Hippocastanum,  grown  in  North  America.  It 
contains  tannin  and  various  other  principles. 

The  leaves  of  /.  paraguayensis,  grown  in  Brazil.  It  contains  10  to 
15  per  cent,  of  caffeine,  etc. 

From  Chrysophyllum  glycyphla:nm,  found  in  Brazil.  A  vegetable 
extract,  alterative  and  astringent.  Dose,  from  two  to  ten  grains 
(0.13  to  0.6  Gm.)  every  hour  or  two. 

From  different  species  of  Terminalia,  grown  in  Southern  Asia.  It 
contains  about  45  per  cent,  of  gallo-tannic  acid. 

The  rhizome  of  N.  odorata,  found  in  the  United  States.  It  con- 
tains tannin  and  mucilage. 

From  P.  canadensis,  found  in  North  America.     It  contains  tannin. 

From  P.  officinalis,  grown  in  Europe.     It  contains  tannin. 

From  Q.  coccinea,  var.  tinctoria,  grown  in  the  United  States.  It 
contains  tannin,  etc. 

From  B.  aromatica.  It  contains  tannin,  coloring-matter,  gum- 
resin,  etc. 

From  S.  tomentosa,  found  in  North  America.  It  contains  tannin 
and  bitter  principle. 

The  root  of  «S'.  Limoniam,  grown  in  Europe.  It  contains  tannin  and 
volatile  oil. 

From  T.  erecta,  grown  in  Europe.  It  contains  about  20  per  cent, 
of  tannin. 
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QUESTIONS  ON  CHAPTER  LIX. 

DRUGS   CONTAINING   GLUCOSIDES   OR  NEUTRAL 
PRINCIPLES. 

What  are  glucosides  ? 

If  salicin  is  boiled  with  sulphuric  acid,  what  does  it  yield  ? 

Explain  the  reaction  which  takes  place. 

How  may  glucosides  be  split  into  glucose  and  the  derived  product  ? 

How  do  these  principles  act  ? 

How  are  glucosides  usually  found  ? 

Gentian — What  is  the  Latin  name  ?     Whence  is  it  derived  ? 

What  does  gentian  contain  ? 

Into  what  does  the  glucoside  gentiopicrin  split  when  heated  with  dilute  acids? 

What  effect  is  produced  by  ferric  salts  upon  preparations  of  gentian  ? 

To  what  is  this  reaction  due  ? 

If  treated  with  ferric  hydrate,  will  the  preparation  still  become  discolored? 

What  are  the  medicinal  properties  of  gentian  ? 

Calumba — What  was  its  former  ofiiciaT  name  ? 

Whence  is  it  derived,  and  to  what  does  it  owe  its  virtues? 

What  other  constituents  are  present  "^ 

For  what  is  it  used  ?     What  are  the  official  preparations  ? 

Quassia — Whence  is  it  derived? 

What  are  its  constituents  ? 

To  what  does  it  owe  its  bitterness  ? 

What  is  the  formula  in  symbols  of  quassin  ? 

What  are  its  properties  ?     What  are  the  official  preparations  ? 

Chirata — Whence  is  it  derived  ? 

What  principles  does  it  contain  ?     Give  their  formulas  in  symbols. 

What  are  its  uses  ?    What  are  the  official  preparations  ? 

Sulicin — What  is  the  Latin  name?  Give  formula  in  symbols  and  molecular 
weight.     What  is  salicin  ? 

How  is  it  made?     Describe  odor,  taste,  chemical  reaction,  and  solubility. 

Give  tests  for  identity.     What  is  the  dose? 

Taraxacum — What  is  its  synonyme  ?     Whence  is  it  derived  ? 

When  should  it  be  gathered  ?     What  are  its  constituents? 

To  what  does  it  owe  its  bitterness  ?    What  is  the  chemical  composition  of  taraxacin  ? 

What  are  the  official  preparations  ? 

Lappa — What  is  its  synonyme?     Whence  is  it  derived? 

What  does  it  contain  ?     What  are  its  properties  ? 

Scilla — What  is  its  definition  ?     What  principles  does  squill  contain  ? 

What  are  good  solvents?     What  are  its  properties? 

What  are  the  official  preparations  ? 

Digitalis — What  is  its  synonyme  ?     What  is  its  definition  ? 

What  is  digitaiin  ? 

Into  what  is  digitoxin  converted  by  the  action  of  diluted  acids  and  heat? 

What  are  its  medicinal  properties  ?     What  are  its  official  preparations  ? 

What  does  it  contain  ?     What  is  a  good  solvent  ?     What  is  the  dose  ? 

Spigelia — What  is  its  synonyme?     Whence  is  it  derived?     What  does  it  contain? 

What  is  a  good  solvent  ?     What'  is  its  use  ?     What  are  its  official  j)roparations  ? 

Cusso — What  was  the  former  official  name?     What  is  its  definition  ? 

What  does  it  contain  ?     For  what  is  it  used  ?     What  is  its  official  preparation  ? 

Santonica — What  is  its  synonyme?     What  is  its  definition? 

How  much  santonin  does  it  contain?     What  else  is  in  it?     What  is  the  dose? 

Santonin — What  is  the  Latin  name?  Give  formula  in  symbols  and  molecular 
weight.     What  is  santonin? 

How  may  it  be  made?     Does  it  combine  with  alkalies? 

What  action  do  acids  have  upon  these  solutions? 

How  may  the  presence  of  alkaloids  be  detected  ?     What  is  the  dose  ? 

Picrotoxin — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 

What  is  picrotoxin  ?     How  is  it  made  ? 

Describe  taste,  odor,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 
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What  is  the  dose  ? 

Ergot— What  is  the  Latin  name?     What  is  its  definition? 

What  are  the  constituents  of  ergot  ? 

To  wliich  of  these  principles  does  it  owe  its  activity  ? 

What  is  a  good  solvent  ?     For  what  is  it  used  ? 

What  are  its  otHcial  preparations  ? 

Cotton  root  bai'k — Whence  is  it  derived  ? 

What  are  its  constituents  ?     What  is  the  dose  ? 

What  are  its  official  preparations  ? 

Crocus — Whence  is  it  derived  ?     What  glucoside  does  it  contain  ? 

Into  what  does  this  glucoside  split  ?     What  are  its  other  constituents  ? 

What  are  its  medicinal  properties  ?     What  is  the  dose  ? 

What  are  its  official  preparations  ? 

Red  saunders — What  is  the  Latin  official  name?     Whence  is  it  derived? 

What  does  it  contain  ?     For  what  is  it  used  ? 

Ehus  toxicodendron — What  is  its  synonyme  ? 

What  do  these  leaves  contain  ?     What  is  the  dose  ? 

Quillaja — What  is  its  synonyme?     Whence  is  it  derived? 

Where  does  it  come  from  ?     What  glucoside  does  it  contain? 

Into  what  does  this  split  upon  heating  with  dilute  acid? 

What  are  the  properties  of  saponin? 

What  else  does  it  contain  ?     What  are  its  uses  ? 

Sarsaparilla — Whence  is  it  derived? 

What  glucoside  does  it  contain  ? 

Into  what  does  this  glucoside  split  when  boiled  with  dilute  acids? 

What  are  its  other  constituents  ? 

What  are  good  solvents ?     What  are  its  properties ? 

What  are  its  official  preparations? 

Senega — Whence  is  it  derived? 

What  does  it  contain  ?     What  are  good  solvents  ? 

Why  are  preparations  of  senega  apt  to  gelatinize  ? 

How  may  this  be  obviated? 

What  are  its  properties  ?     In  what  preparation  is  it  used? 

What  are  its  official  preparations  ? 

Caulophyllum — What  is  its  synonyme  ?     Whence  is  it  derived  ? 

What  does  it  contain  ?     What  is  the  best  solvent  ? 

What  are  its  medical  properties? 

Senna — Whence  is  it  derived  ?     What  does  it  contain  ? 

Which  of  these  is  believed  to  be  the  chief  purgative  principle? 

Under  the  influence  of  dilute  acids  and  heat,  into  what  does  cathartic  acid  split? 

Are  the  purgative  principles  soluble  in  strong  alcohol? 

What  portions  are  soluble  ? 

What  are  good  solvents  for  the  purgative  principles' 

What  is  the  dose  of  senna  given  in  infusion? 

What  are  its  official  preparations  ? 

Tamarind — What  is  the  Latin  name?     What  is  tamarind  ? 

What  is  its  medicinal  property  ? 

In  what  official  preparation   is  it  used? 

Where  does  the  copper  which  is  sometimes  present  come  from? 

Cassia  fistula — What  is  its  synonyme  ? 

How  much  pulp  does  cassia  fistula  yield  ? 

What  does  it  contain  ?     In  what  preparation  is  it  used  ? 

What  is  its  medicinal  property  ? 

Fig — What  is  the  Latin  official  name  ?     What  is  its  definition  ? 

What  do  figs  contain  ?     What  are  their  properties  ? 

Into  what  official  preparation  do  they  enter? 

Prune — What  is  the  Latin  official  name  ?     What  does  it  contain  ? 

What  is  its  property?     In  what  preparation  is  it  used  ? 

Rhubarb — What  is  the  Latin  official  name?     Whence  is  it  derived  ? 

What  four  cathartic  resins  does  rhubarb  contain  ? 

What  glucoside  does  it  contain  ? 

Into  what  does  this  split  when  treated  with  diluted  acids? 

To  what  are  the  astringent  properties  of  rhubarb  due  ? 

What  other  ingredients  are  present  ? 

Upon  what  do  the  medicinal  properties  of  rhubarb  depend  ?     What  is  the  dose  ? 
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Wbat  arc  the  official  preparations  ? 

Chrysarobin — "What  is  the  Latin  name?     What  is  chrysarobin? 

Describe  its  sohibility. 

At  what  teiriperature  does  it  melt  ? 

What  color  is  its  solution  in  alkaline  solutions? 

What  change  takes  place  on  exposure  to  air? 

Describe  rationale  of  process. 

What  action  does  sulphuric  acid  have  upon  it? 

What  are  its  properties  and  uses  ?     What  are  its  official  preparations? 

Kamala — Wliat  is  its  definition?     What  was  its  former  official  name? 

What  does  it  contain?     What  is  the  dose? 

Gamboge — What  is  the  Latin  name  ?     Whence  is  it  obtained  ? 

What  does  it  contain  ? 

What  effect  have  alkaline  solutions  upon  the  resin  ?     What  is  the  dose  ? 

Jalap — Whence  is  it  derived  ? 

What  glucoi-ide  does  it  c(mtain  ?     What  other  constituents  ? 

Upon  what  does  the  value  of  jalap  depend  ? 

How  may  its  efficiency  be  tested  ?     What  is  the  dose? 

What  are  the  official  preparations? 

Scammony — Wliat  is  the  Latin  name  ?     What  is  scammony  ? 

What  resin  does  it  contain,  and  how  mucli  ? 

With  what  other  principle  is  this  identical  ?     What  is  the  dose? 

What  are  its  official  preparations? 

Podophyllum — What  is  its  synonyme?     Whence  is  it  derived? 

What  does  it  contain  ?     What  is  a  good  solvent ?     What  is  the  dose? 

What  are  tlie  official  preparations  ? 

Leptandra — What  is  its  synonyme?     Whence  is  it  derived? 

What  does  it  contain  ?     What  is  the  active  principle  ? 

Is  this  identical  with  the  eclectic  preparation  leptandrin  ? 

What  are  the  properties  of  true  leptandrin  ? 

Leptandra — What  is  the  dose  ?     What  are  the  official  preparations  ? 

Khamnus  Purshiana — Whence  is  it  derived  ?     What  are  the  constituents  ? 

Frangula — Whence  is  it  derived? 

What  two  glucosides  does  it  c(jntain  ?     What  other  constituents  ? 

What  are  its  properties  when  fresh  ?  and  when  old? 

What  is  the  dose?     What  are  the  official  preparations? 

Rumex — What  is  its  synonyme  ?     Whence  is  it  obtained  ? 

AVhat  does  it  contain?     What  are  good  solvents?     What  is  the  dose? 

What  are  the  official  preparations  ? 

Juglans — What  is  its  synonyme?     Whence  is  it  derived? 

What  does  it  contain  ?     What  is  the  dose  ?     What  are  its  official  preparations  ? 

Euonymus — What  is  its  synonyme?     Whence  is  it  derived  ? 

AVhat  does  it  contain  ?     What  is  the  dose?     What  are  its  official  preparations? 

Aloes — What  varieties  of  aloes  are  official  ?  What  are  the  Latin  names  ?  Whence 
are  they  derived? 

What  does  aloes  contain  ? 

What  variety  of  aloin  is  present  in  Socotrine  aloes? 

How  may  this  be  distinguished  from  barbaloin  and  from  nataloin  ? 

W^hat  is  the  dose?     What  are  the  official  preparations  of  Socotrine  aloes? 

Purified  aloes  —What  is  the  Latin  name?     How  is  it  prepared  ? 

What  impurities  are  removed  by  this  process? 

What  are  the  official  preparations? 

Aloin— Whence  is  it  derived  ?     How  is  it  prepared  ? 

What  are  its  medicinal  properties? 

Colocynth — What  is  its  definition  ?     What  glucoside  does  it  contain  ? 

Into  what  does  this  glucoside  split  under  the  action  of  diluted  acids  ? 

Are  the  seeds  valuable  ?     What  is  the  dose?     What  are  the  official  preparations? 

Elaterin — Give  Latin  name,  symbol,  and  atomic  weight      What  is  elaterin  ? 

How  may  it  be  prepared  ?     What  is  elaterium,  and  how  is  it  obtained? 

What  is  the  yield  of  elaterium  frcjui  the  cucumber? 

How  is  Commercial  elaterium  usually  made?  Describe  odor,  taste,  chemical  rC' 
action,  and  solubility. 

Give  tests  for  identity.     What  is  the  dose?     What  are  the  official  preparations? 

Bryonia^ — What  is  its  synonyme  ?     Whence  is  it  derived  ? 

What  does  it  contain  ?     What  is  a  good  solvent?     What  is  the  dose? 
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"What  are  its  oflScial  preparations  ? 

Nutgall — What  is  the  Latin  name  ?     "What  are  nutgalls  ? 

"What  do  they  contain  ?     "What  is  the  dose  ?     "What  are  its  official  preparations  ? 

Tannic  acid — "What  is  the  Latin  official  name  ?  Give  formula  in  symbols  and 
molecular  weight.     "What  was  the  former  official  name  ? 

Describe  rationale  of  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

What  is  the  dose  ?     What  are  its  official  preparations  ? 

Gallic  acid — What  is  the  Latin  official  name  ?  Give  formula  in  symbols  and 
molecular  weight.     What  was  the  former  official  name  ? 

Describe  rationale  of  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 

What  is  the  dose  ?     What  are  its  official  preparations  ? 

Into  what  is  gallic  acid  converted  when  it  is  sublimed  ? 

Describe  rationale  of  process.      For  what  is  pyrogallic  acid  used  ? 

Catechu — Whence  is  it  derived  ?     What  does  it  contain  ? 

Why  do  its  liquid  preparations  frequently  gelatinize  ?     What  is  the  dose  ? 

What  are  its  official  preparations  ? 

Kino— What  is  it  ?     What  does  it  contain  ? 

Why  do  its  liquid  preparations  frequently  gelatinize?     What  is  the  dose? 

What  are  its  official  preparations? 

Haematoxylon — What  is  its  synonyme  ?     Whence  is  it  derived  ? 

What  does  it  contain  ? 

What  effect  do  alkalies  have  upon  hsematoxylin  ? 

What  are  its  medicinal  properties  ?     What  is  the  dose  ? 

What  are  its  official  preparations  ? 

Krameria — What  is  its  synonyme  ?     Whence  is  it  derived  ? 

What  does  it  contain  ?     What  is  the  dose  ? 

What  are  its  official  preparations  ? 

White  oak — Whence  is  it  derived  ? 

What  does  it  contain  ?     What  is  its  chief  use  ? 

Eed  rose — What  is  the  Latin  official  name?     Whence  is  it  derived? 

What  does  it  contain  ? 

What  effect  does  sulphuric  acid  have  upon  the  coloring  matter? 

For  what  is  the  infusion  used  ? 

What  are  its  medicinal  properties  ?     What  are  its  official  preparations  ? 

Pale  rose — What  is  the  Latin  official  name  ?     Whence  is  it  derived  ? 

What  does  it  contain  ?     For  what  is  it  used  ? 

Oil  of  rose — What  is  its  synonyme  ?     Whence  is  it  obtained? 

What  effect  does  cold  have  upon  it  ?     What  is  its  principal  use  ? 

Ehus  glabra — Whence  is  it  derived  ? 

Eubus — What  is  its  synonyme  ?     Whence  is  it  derived? 

To  what  does  it  owe  its  virtues  ?     What  is  the  dose  ? 

What  are  its  official  preparations  ? 

Geranium — What  is  its  synonyme  ? — What  does  it  contain  ? 

What  is  the  dose  ?     What  are  its  official  preparations  ? 

Hamamelis — What  is  its  synonyme  ?     What  does  it  contain  ? 

What  is  the  dose  ?     What  are  its  official  preparations  ? 

Chimaphila — What  is  its  synonyme  ?     What  does  it  contain? 

What  is  the  dose  ?     What  are  its  official  preparations  ? 

Uva  ursi — What  is  its  synonyme  ?     Whence  is  it  derived  ? 

What  does  it  contain  ?     What  is  the  dose  ?     What  are  its  official  preparations  ? 

Castanea — What  is  its  synonyme?     Whence  is  it  derived? 

When  should  the  leaves  be  collected?     What  do  they  contain? 

What  is  the  dose?     What  are  its  official  preparations? 

Salvia — What  is  its  synonyme  ?     Whence  is  it  derived  ? 
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ALKALOIDS. 

The  alkaloids  are  unquestionably  the  most  important  of  all  the 
organic  compounds  which  are  of  interest  to  the  pharmacist,  the  most 
active  and  potent  remedies  that  he  dispenses  belonging  to  this  class  of 
principles. 

Chemically,  alkaloids  are  either  amides  or  amines}  If  the  former, 
they  are  composed  of  carbon,  hydrogen,  nitrogen,  and  oxygen ;  if  the 
latter,  the  oxygen  is  wanting.  Alkaloids  are  obtained  from  both  the 
vegetable  and  the  animal  kingdom.  They  are  found  in  nearly  all 
the  organs  of  plants,  in  roots,  barks,  stems,  leaves,  petals,  seeds,  etc. 
The  distinctive  features  of  alkaloids  are  as  follows  : 

1.  They  all  contain  nitrogen.  The  non-volatile  alkaloids  (amides) 
are  solids,  the  volatile  alkaloids  (amines)  are  liquids. 

2.  Alkaloids  restore  the  color  of  reddened  litmus.  They  combine 
with  acids  to  form  salts,  and  they  are  precipitated  from  their  saline 
solutions  upon  the  addition  of  alkalies. 

3.  They  are  generally  the  active  principles  of  the  plants  in  which 
they  reside,  and  are  mostly  very  poisonous  or  energetic  remedies,  having 
a  bitter,  acrid,  or  pungent  taste. 

4.  They  are  mostly  crystallizable  and  colorless,  and  are  insoluble  in 
water,  but  are  soluble  in  alcohol,  chloroform,  benzin,  benzol,  and  some 
in  ether.  Their  salts,  on  the  other  hand,  are  mostly  soluble  in  water, 
less  so  in  alcohol,  but  insoluble  in  chloroform,  ether,  benzin,  and  benzol. 

5.  Alkaloids  are  mostly  precipitated  by  one  or  more  of  the  following 
reagents  :  potassio-mercuric  iodide,  auric  chloride,  tannic  acid,  phospho- 
molybdic  acid,  and  picric  acid. 

The  official  nomenclature  adopted  for  alkaloids  requires  that  the  last 
syllable  shall  terminate  in  i)ic:  thus,  quinine,  morphine,  strychnine. 
The  Latin  termination  is  ina:  as,  quinina,  morphina,  etc.  The  names 
of  neutral  principles  and  glucosides  end  in  m:  as,  salicin,  santonin, 
gelatin. 

OPIUM.   U.  S.     Opium. 

The  concrete,  milky  exudation  obtained  by  incising  tbe  unripe  capsules  of  Papaver 
somnlj'crum  Linne  (  nat.  ord.  Papnveracece) ,  and  yieldins^,  in  its  normal,  moist  con- 
dition, not  less  than  nine  per  cent,  of  crystallized  morphine,  when  assayed.  (See 
process,  page  972.) 

'  Recent  researches  seem  to  prove  that  most  alkaloids  are  derivatives  of  quinoline  or  of  pyri- 
dine in  a  more  or  less  modified  form  ;  many  alkaloids  are  considered  to  be  eoni])osed  of  a  basic 
sub.stance  containing  all  the  nitrogen  of  the  alkaloid  with  a  substance  which  either  is  an 
acid  or  has  a  neutral  composition. 
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OPII    PULVIS.    U.S.     Powdered  Opium. 

Opium,  dried  at  a  temperature  not  exceeding  85°  C.  (185°  F.),  and  reduced  to  a 
very  fine  (No.  80)  powder. 

Powdered  Opium,  for  pharmaceutical  or  medicinal  purposes,  when  assayed  \>y  the 
process  given  under  Opium,  should  yield  not  less  than  thirteen  nor  more  than  fifteen 
per  cent,  of  crystallized  morphine.  Any  Powdered  Opium  of  a  higher  percentage 
may  be  brought  within  these  limits  by  admixture  with  Powdered  Opium  of  a  lower 
percentage,  in  proper  proportions. 

Morphiometric  Assay. — The  proportion  of  morphine  which  any 
particular  specimen  of  opium  will  furnish  may  be  considered  as  the 
best  test  of  its  value,  except  that  of  an  actual  trial  upon  the  system. 
The  following  is  the  official  process  for  assaying  it : 

Opium,  in  any  condition  to  be  valued,  ten  grammes lo     Gm. 

Ammonia  Water,  three  and  Jive-tenths  cubic  centiineters 3.5  C.c. 

Alcohol, 

Ether, 

Water,  each,  a  sufficient  quantity. 

Introduce  the  Opium  (which,  if  fresh,  should  be  in  very  small  pieces,  and  if  dry, 
in  very  fine  powder)  into  a  bottle  having  a  capacity  of  about  300  C.c,  add  100  C.c. 
of  water,  cork  it  well,  and  agitate  frequently  during  twelve  hours.  Then  pour  the 
whole  as  evenly  as  possible  upon  a  wetted  filter  having  a  diameter  of  12  Cm.,  and, 
when  the  liquid  has  drained  off,  wash  the  residue  with  water,  carefully  dropped  upon 
the  edges  of  the  filter  and  the  contents,  until  150  C.c.  of  filtrate  are  obtained.  Then 
carefully  transfer  the  moist  Opium  back  to  the  bottle  by  means  of  a  spatula,  add  50 
C.c.  of  water,  agitate  thoroughly  and  repeatedly  during  fifteen  minutes,  and  return 
the  whole  to  the  filter.  When  the  liquid  has  drained  off,  wash  the  residue,  as  before, 
until  the  second  filtrate  measures  150  C.c,  and  finally  collect  about  20  C.c.  more  of 
a  third  filtrate.  Evaporate  in  a  tared  cap.sule,  first,  the  second  filtrate  to  a  small 
volume,  then  add  the  first  filtrate,  rinsing  the  vessel  with  the  third  filtrate,  and  con- 
tinue the  evaporation  until  the  residue  weighs  14  Gm.  Rotate  the  concentrated  solu- 
tion about  in  the  capsule  until  the  rings  of  extract  are  redissolved,  pour  the  liquid  into 
a  tared  Erlenmeyer  flask  having  a  capacity  of  about  100  C.c,  and  rinse  the  capsule 
with  a  few  drops  of  water  at  a  time,  until  the  entire  solution  weighs  20  Gm.  Then 
add  10  Gm.  (or  12.2  C.c.)  of  alcohol,  shake  well,  add  25  C.c  of  ether,  and  shake 
again.  Now  add  the  ammonia  water  from  a  graduated  pipette  or  burette,  stopper 
the  flask  with  a  sound  cork,  shake  it  thoroughly  during  ten  minutes,  and  then  set  it 
aside,  in  a  moderately  cool  place,  for  at  least  six  hours,  or  over  night. 

Eemove  the  stopper  carefully,  and,  should  any  crystals  adhere  to  it,  brush  them 
into  the  flask.  Place  in  a  small  funnel  two  rapidly-acting  filters,  of  a  diameter  of 
7  Cm.,  plainly  folded,  one  within  the  other  (the  triple  fold  of  the  inner  filter  being 
laid  against  the  single  side  of  the  outer  filter),  wet  them  well  with  ether,  and  decant 
the  ethereal  solution  as  completely  as  possible  upon  the  inner  filter.  Add  10  C.c.  of 
ether  to  the  contents  of  the  fiask,  rotate  it,  and  again  decant  the  ethereal  layer  upon 
the  inner  filter.  Kepeat  this  operation  with  another  portion  of  10  C.c.  of  ether.  Then 
pour  into  the  filter  the  liquid  in  the  flask,  in  portions,  in  such  a  way  as  to  transfer 
the  greater  portion  of  the  crystals  to  the  filter,  and,  when  this  has  passed  through, 
transfer  the  remaining  crystals  to  the  filter  by  washing  the  flask  with  several  portions 
of  water,  using  not  more  than  about  10  C.c.  in  all.  Allow  the  double  filter  to  drain, 
then  apply  water  to  the  crystals,  drop  by  drop,  until  they  are  practically  free  from 
mother-water,  and  afterwards  wash  them,  drop  by  drop,  from  a  pipette,  with  alcohol 
previously  saturated  with  powdered  morphine.  When  this  has  passed  through,  dis- 
place the  remaining  alcohol  by  ether,  using  about  10  C.c.  or  more  if  necessary. 
Allow  the  filter  to  dry  in  a  moderately  warm  place,  at  a  temperature  not  exceeding 
60°  C.  (140°  F.),  until  its  weight  remains  constant,  then  carefully  transfer  the  crystals 
to  a  tared  watch-glass  and  weigh  them. 

The  weight  found,  multiplied  by  10,  represents  the  percentage  of  crystallized  mor- 
phine obtained  from  the  Opium. 
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OPIUM    DEODORATUM.   U.S.     Deodorized  Opium. 
[Opium  Dknarcotisatum,  Piiakm.   1880.] 

Metric.  Old  form. 
Powdered  Opium,  containing  13  to  15  per  cent,  of  mor- 
phine             loo  Gm.  1  oz.  av. 

Ether 1400  C.c.  14  fl.  oz. 

Sugar  of   Milk,  recently  dried  and  in  fine  powder,  a 
sufficient  quantity, 

To  make 100  Gm.  1  oz.  av. 

Macerate  the  Powdered  Opium  with  700  C.c.  [old  form  7  fl.  oz.] 
of  Ether,  in  a  well-closed  flask,  during  twenty-four  hours,  agitating 
from  time  to  time.  Pour  off  the  clear,  ethereal  solution  as  far  as  pos- 
sible, and  repeat  the  maceration  with  two  further  portions  of  Ether, 
each  of  350  C.c.  [old  form  3|  fl.  oz.],  first  for  twelve  hours,  and  the 
last  time  for  two  hours.  Collect  the  residue  in  a  weighed  dish,  dry  it, 
first  by  a  very  gentle  heat,  and  finally  at  a  temperature  not  exceeding 
85°  C.  (185°  F.),  and  mix  it  thoroughly,  by  trituration,  with  enough 
Sugar  of  Milk  to  make  the  product  weigh  100  Gm.  [old  form  1  oz.  av.]. 

Opium  owes  its  value  to  the  narcotic  alkaloids  present  in  it.  Nine- 
teen alkaloids  have  been  proved  to  exist  in  various  kinds  of  opium,  and 
several  more  have  been  announced,  but  their  existence  has  not  been  cer- 
tainly confirmed.  Two  acids  are  found  in  opium  combined  with  the 
alkaloids, — i.e.,  meconic  and  lactic  acids ;  there  are  also  present  me- 
conin,  CioH,o04,  meconoiosin,  CgHjoOj,  both  neutral  principles,  pectin, 
glucose,  mucilage,  caoutchouc,  wax,  and  odorous,  fatty,  and  coloring 
matters.  Meconic  acid  is  colored  red  by  ferric  salts,  the  color  not  being 
discharged  by  solution  of  mercuric  chloride.  A  solution  of  potassium 
sulphocyanide  is  colored  in  a  similar  manner,  but  it  is  rendered  color- 
less by  solution  of  mercuric  chloride.     The  alkaloids  are  as  follows  : 

Morphine,  C,7Hi9N03.H20.  The  chief  principle,  and  the  first  alka- 
loid discovered  (see  separate  article,  page  975). 

Codeine,  CigHjiNOg.     An  important  narcotic  alkaloid  (see  page  979). 

Na7-cotine,  C22H23^^;-  -^^  alkaloid  discovered  and  named  by  De- 
rosne  in  1803,  and  erroneously  supposed  to  be  the  narcotic  principle. 
It  is  white,  tasteless,  and  inodorous,  and  crystallizes  in  silky  flexible 
needles,  usually  larger  than  the  crystals  of  morphine,  fusible  at  115.5°  C. 
(240°  F.)  and  volatilizable  at  154.4°  C.  (310°  F.),  insoluble  in  cold 
water,  soluble  in  400  parts  of  boiling  water,  in  100  parts  of  cold  alcohol, 
and  in  24  parts  of  boiling  alcohol,  which  deposits  it  upon  cooling,  and 
very  soluble  in  ether.  It  is  colored  red  by  a  mixture  of  sulphuric  and 
nitric  acids.     It  is  not  narcotic,  but  is  said  to  be  ant i periodic. 

Thebaine  (Paramoqjhine),  CigHjiNOj,  is  white,  crystallizable,  of  an 
acrid  and  styptic  rather  than  bitter  taste,  fusible  at  about  98.8°  C. 
(210°  F.)  and  volatilizable  at  160°  C.  (320°  F.),  scarcely  soluble  in 
water,  very  soluble  in  alcohol  and  ether  when  cold,  and  still  more  so 
when  heated.  Alkalies  precipitate  it  from  its  acid  solutions,  and,  unless 
in  very  concentrated  solution,  do  not  dissolve  it  when  added  in  excess. 
Unlike  morphine,  it  is  not  reddened  by  nitric  acid,  nor  does  it  become 
blue  with  solutions  of  ferric  salts.  It  is  colored  red  by  a  mixture  of 
sulphuric  and  nitric  acids.     It  is  not  narcotic,  but  in  its  effects  on  the 
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system  is  closely  analogous  to  strychnine,  producing  tetanic  spasms  in 
the  dose  of  a  grain  (0.06  Gm.). 

Papaverine,  CgiHjiNO^,  is  crystallizable  in  needles,  fusible  at  98.8°  C. 
(210°  F.)  and  volatilizable  at  154.4°  C.  (310°  F.).  It  is  insoluble  in 
water,  very  sparingly  soluble  in  cold  alcohol  or  ether,  more  soluble  in 
these  liquids  boiling  hot,  and  deposited  by  them  on  cooling,  soluble  in 
benzol  and  chloroform.  It  is  colored  dark  blue  by  sulphuric  acid, 
changing  to  green  if  a  crystal  of  potassium  nitrate  be  added  to  it.  It  is 
narcotic. 

Narceine,  C23H29NO9,  is  in  white,  silky  crystals,  inodorous,  of  a  bitter 
taste,  fusible  at  76.6°  C.  (170°  F.)  and  volatilizable  at  215.5°  C.  (420° 
F.),  soluble  in  375  parts  of  cold  and  220  of  boiling  water,  soluble  also 
in  alcohol,  and  insohible  in  ether.  It  forms  a  bluish  compound  with  a 
little  iodine,  the  color  of  which  is  destroyed  by  heat  and  the  alkalies. 
It  is  rendered  blue  by  the  action  of  mineral  acids  so  far  diluted  as  not 
to  decompose  it;  but,  unlike  morphine,  it  does  not  become  blue  by  the 
action  of  ferric  salts,  nor  red  by  that  of  nitric  acid.  Narceine  is  narcotic, 
and  may  be  given  in  doses  of  one-third  to  one-half  of  a  grain  (0.02 
to  0.03  Gm.). 

Hydrocotarnine,  C12II15NO3,  is  soluble  in  alcohol,  acetone,  chloro- 
form, benzin,  and  ether.  It  melts  at  50°  C.  (122°  F.),  and  loses  at  a 
somewhat  greater  heat  the  molecule  of  water  with  which  it  crystallizes. 
Sulphuric  acid  dissolves  it,  coloring  it  yellow  in  the  cold,  and  crimson- 
red  if  heated.  Nitric  acid  colors  it  yellow ;  ferric  chloride  does  not 
aifect  its  color. 

Pseudomoiyhine,  C17II19NO4,  possesses  two  properties  of  morphine: 
it  dissolves  in  concentrated  nitric  acid  with  an  intense  orange-red,  and 
in  solution  of  ferric  chloride  with  a  blue  color. 

Cryptopine,  C21II23NO5,  produces  a  blue  color  with  sulphuric  acid ; 
it  is  but  slightly  soluble  in  water  or  alcohol.     It  is  narcotic. 

Protopine,  CjoHigNOg,  is  insoluble  in  water,  soluble  in  alcohol  and 
chloroform. 

Laudanine,  C20II25NO4.  Colored  red  by  sulphuric  acid,  a  reddish- 
V^iolet  when  heated. 

Codamine,  C20II25NO4.  Isomeric  with  laudanine ;  colored  green  with 
nitric  acid  and  ferric  chloride. 

Rhoeadine,  C2iH2iN06.  Nearly  insoluble  in  water,  alcohol,  ether, 
benzin,  and  chloroform  ;  with  sulphuric  acid  it  turns  a  purple  color. 

Meconidine,  CgiHgjNO^.  Amorphous ;  easily  soluble  in  alcohol,  ether, 
benzol,  and  chloroform ;  colored  olive-green  by  sulphuric  acid,  orange- 
red  by  nitric  acid. 

Laudanosine,  C21II27NO4.  Produces  rose  color  with  sulphuric  acid, 
violet  when  heated  ;  soluble  in  ether. 

Lanthopine,  C23H25NO4.  Easily  soluble  in  chloroform,  sparingly  in 
alcohol,  ether,  or  benzol. 

Gnoscopine,  C34H3gN20ii.  Crystallizable ;  soluble  in  chloroform,  car- 
bon disulphide,  and  benzol,  but  not  in  ether. 

Peuteropine,  C20H21NO5.     Similar  to  cryptopine. 

Oxynarcotine,  C22II23NO5.  Nearly  insoluble  in  water,  alcohol,  chlo- 
roform, and  benzol,  but  soluble  in  alkaline  solutions. 
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Uses. — Opium  is  narcotic,  sedative,  aud  antispasmodic.  The  dose  is 
one  grain  (0.06  Gm.). 

Official  Preparation  of  Opium. 

Pulvis  Opii In  No.  80  powder,  8  grains  represent  about  12  grains  of 

Powdered  Opium.  opium. 

Official  Preparations  of  Powdered  Opium. 

Opium  Deodoratum See  page  973. 

Deodorized  Opium. 

Aoetum  Opii Made  by  macerating  and  percolating  100  Gm.  of  powdered 

Vinegar  of  Opium.  opium,  30  Gm.  of  nutmeg,  and  200  Gm.  of  sugar,  with 

sufficient  diluted  acetic  acid  to  make  1000  C.c.  (see  page 
436).     Dose,  twelve  minims  (0.7  C.c). 

Extraotum  Opii An  aqueous  extract.     1  grain  represents  about  2  grains  of 

Extract  of  Opium.  opium.     Dose,  one-half  grain  (0.03  (Jm.)  (see  page  454) 

Tinotura  Opii Made  by  macerating  and  percolating  1 00  Gm.  of  powdered 

Tincture  of  Opium.  opium  and  50  Gm.  of  precipitated  calcium  phosphate 

with  sufficient  diluted  alcohol  to  make  1000  C.c.  (see 
page  373).     Dose,  twelve  minims  (0.7  C.c). 
Tinotura  Opii  Deodorati     .    .    .    .  Made  by  macerating  and  ])crcolating  100  Gm.  of  powdered 
Tincture  of  Deodorized  Opium.  opium  and  50  Gin.  of  j)recipitated  calcium  j)liosphate 

with  400  C.c.  of  water,  expressing,  repeating,  mixing  the 
expressed  liquids,  evaporating  to  100  C.c,  agitating  with 
200  C.c.  of  ether  to  dissolve  the  narcotine  and  odorous 
principles,  separating  the  liquids,  evaporating  the  aque- 
ous portion,  filtering,  and  adding  sufficient  water  to  make 
800  C.c,  then  adding  200  C.c.  of  alcohol  (see  page  374). 
Dose,  twelve  minims  (0.7  C.c). 
Tinotura  Opii  Camphorata  .  .  .  Made  by  macerating  and  percolating  4  Gm.  each  of  pow- 
Camphorated  Tincture  of  Opium.      dered  opium,  benzoic  acid,  camphor,  and  4  C.c.  of  oil 

of  anise,  with  40  C.c.  of  glycerin,  and  sufficient  diluted 
alcohol  to  make  1000  C.c.  (see  page  374).  Dose,  one  to 
four  fluidrachms  (3.7  to  14.7  C.c). 

Vinum  Opii Made  by  macerating  and  percolating  100  Gm.  of  powdered 

Wine  of  Opium.  opium  and  10  <im.  each  of  cassia  cinnamon  and  cloves, 

with  150  C.c.  of  alcohol  and  850  C.c.  of  white  wine,  to 
make  1000  C.c.  (see  page  383).  Dose,  twelre  minims 
(0.7  C.c). 

PilulsB  Opii Each  pill  contains  1  grain  of  powdered  opium  and  \  grain 

Pills  of  Opium.  of  soap.     (See  Pilulse.) 

Pulvis  Ipeoacuanhse  et  Opii      .    .  10  Gm.  each  of  powdered  opium  and  ipecac,  and  80  Gm. 
Powder  of  Ipecac  and  Opium.  of  sugar  of  milk.     (See  Pulveres,  also  Tincture  of  Ipecac 

and  Opium.) 
Trocllisci  Glycyrrhizae  et  Opii  .  Each  troche  contains  about  ^  grain  of  powdered  opium  and 
Troches  of  Glycj'rrhiza  and  Opium.     2J  grains  of  extract  of  glycyrrhiza.     (See  Trochisci.) 

Official  Preparation  of  Extract  of  Opium. 

Emplastrum  Opii 60  Gm.  of  extract  of  opium,  180  Gm.  of  Burgundy  pitch. 

Opium  Plaster.  700  Gm.  of  lead  plaster,  and  80  C.c.  of  water,  to  make 

1000  Gm.     (See  Emplastra.) 

MORPHINA.   U.  S.     Morphine. 
Ci^Hi^NOs -f  HjO  ;  302.34. 
An  alkaloid  obtained  from  Opium. 

Morphine  was  the  first  alkaloid  to  be  discovered.  The  credit  of  its 
isolation  belongs  to  Sertiirner,  an  apothecary  of  Eimbeck,  Germany, 
who  announced  its  presence  in  opium  in  1817,  and  named  itmorphium. 

Preparation. — Morphine  may  be  pre])ared  by  the  former  official 
process,  as  follows : 

Take  of  Opium,  sliced,  12  oz.  troy ;  Water  of  Ammonia,  6  fl.  oz. ; 
Animal  Charcoal,  in  fine  powder.  Alcohol,  Distilled  Water,  each,  a  suf- 
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ficient  quantity.  Macerate  the  Opium  with  4  pints  of  Distilled  Water 
for  twenty-four  hours,  and,  having  worked  it  with  the  hand,  again 
macerate  for  twenty-four  hours,  and  strain.  In  like  manner,  macerate 
the  residue  twice  successively  with  the  same  quantity  of  Distilled 
Water,  and  strain.  Mix  the  infusions,  evaporate  to  6  pints,  and  filter ; 
then  add  5  pints  of  Alcohol,  and  afterwards  3  fl.  oz.  of  the  Water  of 
Ammonia,  previously  mixed  with  8  fl.  oz.  of  Alcohol.  After  twenty- 
four  hours,  pour  in  the  remainder  of  the  Water  of  Ammonia,  mixed, 
as  before,  with  8  fl.  oz.  of  Alcohol ;  and  set  the  liquid  aside  for  twenty- 
four  hours  that  crystals  may  form.  To  purify  these,  boil  them  with  2 
pints  of  Alcohol  until  they  are  dissolved,  filter  the  solution,  while  hot, 
through  Animal  Charcoal,  and  set  it  aside  to  crystallize. 

In  this  process  the  infusions  containing  the  morphine,  in  combination 
with  meconic  and  lactic  acids,  are  treated  with  alcohol  and  water  of 
ammonia :  the  former  retains  the  coloring-matter,  caoutchouc,  resins, 
etc.,  in  solution,  whilst  the  ammonia  combines  with  the  natural  acids, 
the  morphine  being  precipitated  as  an  insoluble  precipitate. 


SOLUBILITT. 

Uorphina.    U.  S. 

Odor,  Taste,  and 
Reaction. 

Water. 

Alcohol. 

Other  Solvent. 

Colorless  or  white,  shinins?,  pris- 

Odorless;  bitter 

At  15°  C. 

Cold,' 

Soluble    in    4000 

matic  crystals  or  fine  needles, 

taste ;   a  1  k  a- 

(59°  F.), 

300  parts. 

parts  of  ether. 

or  a  crystalline  powder,  perma- 

line reaction. 

4350  parts. 

nent  in  the  air.     When  heated 

Boiling. 

to  about  75°  C.  (167°  F.),  Mor- 

Boiling, 

30  parts. 

phine  begins  to  lose  its  water 

465  parts. 

of  crystallization.     Heated  for 

some  time  at  100°  C.  (212°  F.), 

it  becomes  anhydrous.    At  254° 

C.  (489.2°  F.)  it  melts,  forming 

a  black  liquid.     Upon  ignition 

it  is  consumed  without  leaving 

a  residue. 

When  crystals  of  Morphine  are 
sprinkled  upon  nitric  acid 
(specific  gravity  1.250  to 
1.300),  they  will  assume  an 
orange-red  color.  On  shaking 
a  small  portion  of  Morphine 
in  a  test-tube  with  10  C.c.  of 
chlorine  water,  the  latter  will 
acquire  a  yellowish  color.  On 
now  carefully  pouring  a  small 
amount  of  ammonia  water 
on  the  surface  of  the  liquid, 
a  brown  or  reddish-brown 
zone  will  form  at  the  line  of 
contact  of  the  two  liquids.  If 
to  a  neutral  1-per-cent.  so- 
lution of  Morphine,  made  by 
the  careful  adilition  of  dilute 
sulphuric  acid,  a  few  drops 
of  ferric  chloride  T.S.  be 
added,  a  blue  color  will  be 
produced,  whiidi  is  destroyed 
by  acids,  alcohol,  or  heating. 


More  than  traces 
of  Narcotine,  Pa- 
paverine, etc. 


Difference   from 
Strychnine. 


Absence  of  Nar- 
cotine, Codeine, 
etc. 


Absence  of,  and 
difference  from, 
various  other 
Alkaloids. 


On  treating  Morphine  with  cold,  concen- 
trated sulphuric  acid  free  from  nitric 
acid,  the  liquid  should  not  at  once 
acquire  more  than  a  faintly  yellowish 
tinge, 

And  the  subsequent  addition  of  a  small 
crystal  of  potassium  permanganate 
should  produce  only  a  greenish,  but 
no  violet  or  purple,  color. 

On  precipitating  the  solution  of  any  of 
the  salts  of  Morphine  by  ammonia 
water,  dissolving  the  washed  precipi- 
tate in  sodium  hydrate  T.S.,  shaking 
the  solution  with  an  equal  volume  of 
ether,  and  evaporating  the  ethereal 
solution,  no  appreciable  residue  should 
remain. 

On  adding  4  C.c.  of  potassium  or  sodium 
hydrate  T.S.  to  0.2  Gm.  of  Morphine, 
a  clear,  colorless  solution,  free  from 
any  undissolved  residue,  should  result. 
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Uses. — Morphine  is  rarely  used  mediciiially,  its  salts — the  sulphate, 
acetate,  hydroehlorate,  etc. — being  preferred  because  of  their  solubility 
iu  water. 

MORPHIN/E   ACETAS.   U.S.     Morphine  Acetate. 
C„H,gN03C,U,02  +  SH^O  =  398.12. 

Preparation. — This  salt  may  be  made  by  the  former  official  process, 
as  follows : 

Take  of  Morphine,  in  fine  powder,  1  oz.  troy ;  Distilled  Water  8  fl. 
oz. ;  Acetic  Acid  a  sufficient  quantity.  Mix  the  Morphine  with  the  Dis- 
tilled Water ;  then  carefully  drop  Acetic  Acid  into  the  mixture,  stirring 
it  constantly  until  the  Morphine  is  neutralized  and  dissolved.  Evaporate 
the  solution,  by  means  of  a  water-bath,  to  the  consistence  of  syrup,  and 
set  aside  until  it  concretes.  Lastly,  dry  the  salt  with  a  gentle  heat,  and 
rub  it  into  powder. 

Care  is  required  not  to  employ  too  much  heat  in  the  evaporation,  as 
the  acetate  is  easily  decomposed,  a  portion  of  the  acetic  acid  escaping 
and  leaving  an  equivalent  portion  of  uncombined  morphine. 

The  salt  itself  is  subject  to  loss  of  acetic  acid,  and  this  may  be  dis- 
covered upon  attempting  to  make  a  solution.  When  turbidity  results, 
due  to  the  inability  of  the  water  to  dissolve  the  alkaloid,  a  few  drops 
of  acetic  acid  are  needed  to  make  the  solution  perfect. 


Korphinx  Aoetas.  U.  S. 


A  white  or  faintly  j'ellowish-white,  crystalline  or 
amorphous  powder,  slowly  losing  acetic  acid  when 
exposed  to  the  air,  having  a  faintly  acetous  o<lor, 
a  bitter  taste,  and  a  neutral  or  faintly  alkaline 
reaction.  When  freshly  prepared,  the  salt  is  sol- 
uble in  2.5  parts  of  water  and  in  47.6  parts  of 
alcohol  at  15°  C.  (59°  F.).  On  protracted  ex- 
posure to  the  air,  the  salt  gradually  loses  some 
acetic  acid,  and  becomes  less  soluble.  It  is  also 
soluble  in  1.5  parts  of  boiling  water,  in  14  parts 
of  boiling  alcohol,  in  60  parts  of  boiling  chloro- 
form, in  about  1700  ])arts  of  ether,  and  in  2100 
parts  of  cold  chloroform. 


Tests. 


When  heated,  the  salt  loses  water  as 
well  as  acetic  acid.  Upon  ignition,  it 
is  consumed,  leaving  no  residue. 

The  addition  of  potassium  or  sodium 
hydrate  T.S.  to  an  aqueous  solution 
of  the  salt  causes  a  white  precipitate, 
which  is  soluble  in  an  excess  of  the 
alkali,  and  which  conforms  to  the 
reactions  and  tests  of  Morphine  (see 
Morphina). 

On  adding  sulphuric  acid  to  the  salt, 
vapors  of  acetic  acid  are  evolved. 


Uses. — Morphine  acetate  is  narcotic  and  sedative.    Dose,  one-eighth 
of  a  grain  (0.008  Gm.). 


MORPHINiE    HYDROCHLORAS.   U.  S.     Morphine  Hydroehlorate. 
C^UigNOjilCl  -f  3H5O  =  374.63. 

Preparation. — This  salt  may  be  prepared  by  a  process  similar  to 
tliat  used  for  making  morphine  acetate  (see  preceding  article),  by 
substituting  hydrochloric  acid  for  acetic  acid.  It  is  a  more  stable  salt 
than  the  acetate. 
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Morphinae  Hydrochloras.   V.  S. 

Odor,  Taste,  and 
Keaction. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

White,  feathery  needles  of  a  silky 
lustre,      or      minute,      colorless, 
needle-shaped    crystals,    perma- 
nent in  the  air.    When  heated  to 
100°  C.  (212°  F.),  the  salt  loses 
its  water  of  crystallization  (14.38 
per  cent.).     At  300°  C.  (572°  F.) 
it  coheres  slightly,  but  does  not 
completely  melt;  and  upon  igni- 
tion it  is  consumed,  leaving  no 
residue. 

Odorless  ;  b  i  1 1  e  r 
taste;  neutral 
reaction. 

At  15°  C. 
(59°  F.), 
24  parts. 

Boiling, 
0.5  part. 

Cold, 
62  parts. 

Boiling, 
31  parts. 

Very    slightly 
soluble   in 
ether  or  chlo- 
roform. 

Solution  of  potassium  or  sodium  hydrate  T.S.  added  to  an  aqueous  solution  of  the  salt  throws 
down  a  white  precipitate,  which  is  soluble  in  an  excess  of  the  alkali.  The  precipitate  is 
affected  by  reagents  in  the  same  manner  as  morphine.  (See  Morphina.)  The  aqueous 
solution  yields,  with  silver  nitrate  T.S.,  a  white  precipitate,  insoluble  in  nitric  acid. 

Uses.  —  Morphine  hydrochlorate  is  used  very  largely  in  Great 
Britain  as  a  narcotic  and  sedative.  The  dose  is  one-eighth  of  a  grain 
(0.008  Gra.). 

MORPHINiE   SULPHAS.     U.  S.     Morphine  Sulphate. 
(C„H,<,NO,),H,SO,  +  5H,0  =  756.38. 

Preparation. — This  useful  salt  may  be  made  by  the  former  official 
process,  as  follows  : 

Take  of  Morphine,  in  fine  powder,  1  oz.  troy  ;  Distilled  Water  8  fl.  oz. ; 
Diluted  Sulphuric  Acid  a  sufficient  quantity.  Mix  the  Morphine  with  the 
Distilled  Water,  then  carefully  drop  in  Diluted  Sulphuric  Acid,  con- 
stantly stirring  until  the  Morphine  is  neutralized  and  dissolved.  Evapo- 
rate the  solution,  by  means  of  a  water-bath,  so  that  on  cooling  it  may 
crystallize.     Lastly,  drain  the  crystals,  and  dry  them  on  bibulous  paper. 


Morphinae  Sulphas,   U.  S. 

Odor,  Taste,  and 
Keaction. 

Solubility. 

Water. 

Alcohol. 

Other  Solvent. 

White,  feathery,  acicular  crystals  of 
a  silky   lustre,   permanent   in  the 
air.    When  heated  for  some  time  at 
100°  C.  (212°  F.),  the  salt  loses  3 
molecules  (7.12  per  cent.)  of  water 
of  crystallization  ;  the  remaining 
two  molecules  (4.75  per  cent.)  are 
grailually  expelled  by  raising  the 
temperature  to  130°   C.  (266°  F.). 
At  255°  C.  (491°  F.)  the  salt  melts, 
and  upon  ignition  it  is  consumed, 
leaving  no  residue. 

Odorless ;  bitter 
taste ;  neutral 
reaction. 

At  15°  C. 
(59°  F.), 
21  parts. 

Boiling, 
0.75  part. 

At  5°  C. 
(59°  F.), 
702  parts. 

Boiling, 
144  parts. 

Almost  insolu- 
ble in  ether. 

Tests  for  Identity. 


Solution  of  potassium  or  sodium  hydrate  T.S.  added  to  an  aqueous  solution  of  the  salt  throws 
down  a  white  precipitate,  which  is  soluble  in  an  excess  of  the  alkali.  The  precipitate  is 
affected  by  reagents  in  the  same  manner  as  morphine.  (See  Morphina.)  The  aqueous  solu- 
tion yields,  with  barium  chloride  T.S.,  a  white  precipitate  insoluble  in  hydrochloric  acid. 


ALKALOIDS. 


979 


Uses. — Morphine  sulphate  is  much  more  largely  employed  in  the 
United  States  than  any  other  salt  of  morj)hine  :  the  dose  is  one-eighth 
of  a  grain  (0.008  Gni.).  The  solution  of  .sulphate  of  morphine  formerly 
official  was  made  i)y  dissolving  one  grain  of  morphine  sulphate  in  one 
fluidonncc  of  distilled  water :  although  the  solution  is  more  stable 
tlian  that  of  any  other  of  the  morphine  salts  in  use,  it  will  in  time 
become  deteriorated,  either  through  the  presence  of  microscopic  plants 
or  from  other  causes,  and  hence  it  is  not  desirable  to  keep  it  on  hand. 
This  solution  must  not  be  confounded  with  3Iagendie's  solution,  which 
is  sixteen  time^  as  strong, — i.e.,  sixteen  grains  in  a  fluidounce.  This 
solution  is  often  used  hypodermically. 


Pulvis  Morphinae  Compositus  . 
Compound  Powder  of  Morphine. 


Trochisci  Morphinae  et  Ipecacuanhae 
Troches  of  Morphine  and  Ipecac. 


Official    Preparations. 

Made  by  mixing  1  Gm.  of  morphine  sulphate  with 
19  (Jm.  of  powdered  camj>hor  and  20  Gm.  each  of 
glycyrrhiza  and  precipitated  calcium  carbonate. 
(See  Pulvercs.)     Dose,  ten  grains  (0.6  Gm.). 

Each  troche  contains  ^  grain  of  morphine  sulphate 
and  ^2  grain  of  ipecac.     (See  Trochisci.) 


CODEINA.    U.S.     Codeine. 
CigH^NOj  -f  H^O^r  316.31. 

An  alkaloid  obtained  from  Opium. 

When  the  solution  of  the  mixed  morphine  and  codeine  hydrochlo- 
rates  is  treated  with  ammonia,  the  former  alkaloid  is  precipitated,  and 
the  codeine,  remaining  in  solution,  may  be  obtained  by  evaporation  and 
crystallization.  It  may  be  purified  by  treating  the  crystals  with  hot 
ether,  which  dissolves  them,  and  yields  the  codeine  in  colorless  crystals 
on  spontaneous  evaporation. 

Codeine  is  remarkable  for  being  the  most  soluble  alkaloid  in  use, 
there  being  no  necessity  for  salifying  it.  It  is  usually  seen  in  larger 
crystals  than  any  other  alkaloid. 


Codeina.  U.S. 

Odor.  Tastk,  and 
Keaction. 

Solubility. 

Water. 

AlcoUol. 

Other  Solvents. 

White,    more   or    less   translucent, 
orthorhorabic    prisms,    or    octo- 
hedral   crystals,   somewhat  efflo- 
rescent   in    warm     air.      When 
heated  to  100°  C.  (212°  F.),  Co- 
deine loses  its  water  of  crystal- 
lization   (5.67    per    cent.).      At 
about  155°  C.  (311°  F.)  it  melts, 
forming  a   colorless  liquid,   and 
on  ignition  it  is  completely  dissi- 
pated.    If  0.1  Gm.  of  Codeine  be 
dissolved  in   6  C.e.  of  cold,  con- 
centrated   suljjhuric    acid    (free 
from  nitrose),  the  resulting  licjuid 
should  be  colorless.     If  about  2 
C.c.   of   this  solution   be  poured 
into   a  small    porcelain   capsule, 
and    1    drop   of    highly    diluted 
nitric   acid    (made  by  adding  1 
drop  of  nitric  acid  to  200  C.c.  of 
water)   added,   a  bluish-red  tint 
gradually  changing  to  jiale  blue 
will  be  developed. 

Odorless;  slightly 
bitter  taste  ;  al- 
kaline reaction. 

At  16°  C. 

(69°  F.), 
80  parts. 

Roiling, 
17  parts. 

Cold, 
3  parts. 

Boiling, 
Very    sol- 
uble. 

In  2  parts  of 
chloroform  ; 
also    soluble 
in    .SO  parts 
of  ether. 
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Tests  foe  Identity  and  Puritt. 


Another  portion  of  the  same  solution,  of  about  2  C.c,  gently  warmed,  and  mixed  with  1  drop  of 
a  mixture  of  1  volume  of  ferric  chloride  T.3.  and  19  volumes  of  water,  lilcewise  assumes  a 
bluish  or  blue  tint  (diflference  from  morphine). 

On  adding  to  5  C.c.  of  an  aqueous  solution  of  Codeine  (1  in  100)  10  drops  of  bromine  water, 
and  shaking  so  as  to  redissolve  the  precipitate  formed,  the  liquid  will  gradually  develop  a 
light  claret-red  tint.     This  tint  may  be  developed  at  once  by  tlie  addition  of  ammonia  water. 

On  sprinkling  0.05  Gm.  of  Codeine  upon  2  C.c.  of  nitric  acid  (specific  gravity  1.200),  the  crys- 
tals will  turn  red,  but  the  acid,  even  when  warmed,  will  acquire  only  a  yellow  color  (diflference 
from  and  absence  of  morphine). 


Uses. — Codeine  is  sedative,  in  doses  of  one-fourth  to  one  grain 
(0.016  to  0.06  Gm.). 

APOMORPHINiE  HYDROCHLORAS.   U.S.      Apomorphine  Hydrochlorate. 

Cj^Hi^NO^HCl;  302.79. 

The  hydrochlorate  of  an  artificial  alkaloid  prepared  from  morphine  or  codeine.  It 
should  be  kept  in  small,  dark  amber-colored  vials. 

Preparation. — It  may  be  made  by  heating  morphine  in  a  closed  tube 
with  a  great  excess  of  hydrochloric  acid  for  two  or  three  hours  to  the 
temperature  of  140°-150°  C.  (284°-302°  F.).  The  contents  of  the 
tube  are  then  dissolved  in  water,  an  excess  of  sodium  bicarbonate 
added,  and  the  precipitate  exhausted  with  ether  or  chloroform.  On  tlie 
addition  to  the  solution  of  a  very  small  quantity  of  hydrochloric  acid, 
crystals  of  apomorphine  hydrochlorate  form.  The  process  is  one  of 
dehydration, — the  morphine  parting  with  one  molecule  of  water,  thus  : 


Ci,H,,N03 


H^O  = 


C,,Hi,N02. 


Morphine. 

Water. 

Apomurpbine. 

Apomorphinse  Hydrochloras.   V.  >S. 

Odor,  Taste, 
AND  Keaction. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

Minute,  grayish-white,  shining,  acic- 
ular  crystals,  turning  greenish  on 
exposure   to   light   and    air.     The 
crystals   are   colored   blood-red   to 
orange  by  nitric  acid,  transiently 
violet  to  light  brown  by  sulphuric 
acid,  dark   purple  to  orange  by  a 
mixture  of  these  acids. 

Odorless  ;  faint- 
ly bitter  taste; 
neutral     reac- 
tion. 

At  15°  C. 
(59°  F.), 
45  parts. 

Boiling, 
Slowly 
decom- 
posed. 

Cold, 
45  parts. 

Boiling, 
Slowly 
decom- 
posed. 

Almost  insolu- 
ble in  ether 
or       chloro- 
form. 

Tests  fob  Identity. 

Impurities.                Tests  for  Impurities. 

At  270°  C.  (518°  F.)  it  fuses  to  a  black  mass, 
and   when    ignited    it   is   consumed    without 
leaving  a  residue.     Addition  of  silver  nitrate 
T.S.  to  an  aqueous  solution  of  the  salt  pro- 
duces a  white  precipitate  insoluble  in  nitric 
acid,  but  instantly  reduced  by  ammonia  water. 

On  shaking  a  few  C.c.  of  the  saturated,  aqueous 
solution  of  the  salt  with  a  few  small  particles 
of  manganese  dioxide,  the  liquid  acquires  a 
green   color,  which  is  turned   reddish-brown 
by  adding  some  crystals  of  oxalic  acid. 

If  the  oxalic  acid  be  added  to  the  solution  first, 
and  then  a  few  small  particles  of  manganese 
dioxide,  the  liquid  will,  upon  agitation,  as- 
sume a  deep  brownish-red  color. 

Morphine. 
Water. 

Addition   of    sodium   bicar- 
bonate    solution     to    the 
aqueous    solution    throws 
down  t  he  white  amorphous 
alkaloid,  which  soon  turns 
green  on  exposure  to  air, 
and    imparts    a    violet   or 
blue  color  to  chloroform, 
in  which  it  is  very  soluble. 

If  the  salt  impart,  at  once, 
an  emerald-green  color  to 
100  parts  of  water  on  be- 
ing shaken  with  it  a  few 
times    in    a   test-tube,    it 
should  be  rejected. 
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Uses. — This  remarkable  compound  is  devoid  of  narcotic  properties, 
but  is  powerfully  emetic.  The  dose  is  one- fourth  grain  (0.016  Gm.), 
or,  hypodermicallj,  one-teuth  grain  (0.007  Gm.). 

CINCHONA.   U.  S.     Cinchona. 

The  bark  of  Cinchona  Calisaya  Weddell,  Cinchona  ojficinalis  Linne,  and  of 
hybrids  of  these  and  of  other  species  of  Cinchona  (nat.  ord.  Rublacece),  yielding,  when 
assayed  by  the  process  given  below,  not  less  than  5  per  cent,  of  total  alkaloids,  and 
at  least  2.5  per  cent,  of  quinine  {(^.^|J^i^^i>i^O.^  -f  H2O  =  341.3). 

CINCHONA    RUBRA.   U.  S.     Red  Cinchona. 

The  bark  of  Cinchona  succinihra  Pavon  (nat.  ord.  Itubiaceoe),  containing  not  less 
than  5  per  cent,  of  its  peculiar  alkaloids. 

The  value  of  cinchona  bark  depends  entirely  upon  the  percentage 
of  alkaloids  present  in  it;  and,  as  barks  are  found  in  the  market 
greatly  varying  in  quality,  it  is  necessary  to  prove  their  worth  by  assay. 

Assay  of  Cinchona.   U.  S. 
I.  For  Total  Alkaloids. 
Cinchona,  in  No.  80  (or  finer)  powder,  and  completely  dried  at  100°  C. 

(212°  F.),  twenty  grammes 20  Gm. 

Alcohol, 

Ammonia  Water, 

Chloroform, 

Ether, 

Normal  Sulphuric  Acid  (V.S.), 

Potassium  Hydrate  V.S.,  each,  a  sufficient  quantity. 

To  20  Gm.  of  Cinchona,  in  very  fine  powder,  and  contained  in  a  bottle  provided 
with  an  accurately  ground  glass  stopper,  add  200  C.c.  of  a  previously  prepared  mix- 
ture of  19  volumes  of  alcohol,  5  volumes  of  chloroform,  and  1  volume  of  ammonia 
water,  stopper  the  bottle,  and  shake  it  thoroughly  and  frequently  during  four  hours. 
Then  separate  the  liquid  by  pouring  it  into  another  bottle  through  a  funnel  contain- 
ing a  pellet  of  cotton,  in  such  a  manner  that  no  material  loss  by  evaporation  may 
result.  Transfer  100  C.c.  of  the  clear  filtrate  (representing  10  Gm.  of  Cinchona)  to 
a  beaker,  and  evaporate  it  to  dryness.  Dis.solve  the  residue  of  crude  alkaloids  thus 
obtained  in  10  C.c.  of  water  and  4  C.c.  of  normal  sulphuric  acid,  with  the  aid  of  a 
gentle  heat,  filter  the  cooled  solution  into  a  separatory  funnel,  and  wash  the  beaker 
and  filter  until  the  filtrate  no  longer  has  an  acid  reaction,  using  as  small  a  quantity 
of  water  as  possible.  Now  add  5  C.c.  of  potassium  hydrate  V.S.,  or  such  an  amount 
as  will  render  the  liquid  decidedly  alkaline,  and  extract  the  alkaloids  by  shaking  the 
mixture,  first  with  20  C.c,  and  then  repeatedly  with  10  C.c.  of  chloroform,  until  a 
drop  of  the  last  chloroform  extraction,  when  eviiporated  on  a  watch-glass,  no  longer 
leaves  a  residue.  Evaporate  the  united  chlorofcjrmic  extracts  in  a  tared  beaker,  dry 
the  residue  at  100°  C.  (212°  F.),  and  weigh.  The  weight  found,  multiplied  by  ten 
(10),  will  give  the  percentage  of  total  alkaloids  in  the  specimen  of  Cinchona  tested. 

II.  For  Quinine. 
Transfer  50  C.c.  of  the  clear  filtrate  remaining  over  from  the  preceding  process 
(and  representing  5  Gm.  of  Cinchona)  to  a  beaker,  evaporate  it  to  dryness,  and  pro- 
ceed as  directed  in  the  assay  for  total  alkaloids,  using,  however,  only  one-half  the 
amounts  of  volumetric  acid  and  alkali  there  directed.  Add  the  united  chloroformic 
extracts  containing  the  alkaloids  in  solution,  gradually,  and  in  small  portions  at  a 
time,  to  about  5  Gm.  of  powdered  glass  contained  in  a  porcelain  capsule  placed  over 
a  water-bath,  so  tliat,  when  the  contents  of  the  capsule  are  dry,  all  or  nearly  all  of 
the  dry  alkaloids  shall  be  in  intimate  admixture  with  the  powdered  glass,  and  the 
chloroform  be  completely  expelled.  Now  moisten  the  residue  with  ether,  and,  having 
placed  a  funnel  containing  a  filter  of  a  diameter  of  7  Cm.,  and  well  wetted  with 
ether,  over  a  small  graduated  tube  (A),  transfer  to  the  filter  the  ether-moistened  resi- 
due from  the  capsule.     Kinse  the  latter  several  times,  if  necessary,  with  fresh  ether, 
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so  as  to  transfer  the  whole  of  the  residue  to  the  filter,  then  percolate  with  ether  added 
drop  by  drop,  until  exactly  10  C.c.  of  percolate  have  been  obtained.  Then  collect 
another  volume  of  10  C.c,  by  similar,  slow  percolation  with  ether,  in  a  second  grad- 
uated tube  (B).  Transfer  the  contents  of  the  two  tubes  con}pleteiy  (using  ether  for 
washing)  to  two  small,  tared  capsules,  properly  marked  (A  and  B)  so  as  to  avoid  con- 
fusion, evaporate  to  a  constant  weight  at  100°  C.  (212°  F.),  and  weigh  them.  (The 
residue  in  A  will  contain  practically  all  the  quinine,  together  with  a  portion  of  the 
alkaloids  less  soluble  in  ether;  the  residue  in  B  will  consist  almost  entirely  of 
these  alkaloids.)  From  the  amount  of  residue  obtained  in  capsule  A  deduct  that 
contained  in  B,  and  multiply  the  remainder  by  twenty  (20).  The  product  will  repre- 
sent, approximately,  the  percentage  of  quinine  (containing  1  naolecule  of  water)  in 
the  specimen  of  Cinchona  tested. 

About  twenty  alkaloids  have  been  discovered  in  cinchona  barks. 
Some  of  these  are  found  in  only  one  kind  of  bark,  some  are  doubtless 
"  split  products," — that  is,  not  existing  naturally  in  the  bark,  but  the 
result  of  the  action  of  chemical  agents  upon  it. 

Quinine,  Quinidine,  Cinchonine,  and  Cinchonidine  are  the  most  im- 
portant alkaloids  found  in  cinchona  barks,  and  they,  or  their  important 
salts,  will  be  considered  in  separate  articles.  The  acids  present  are  kinic, 
or  qwinic,  dnchotannic,  and  kinovic,  or  quinovic.  The  neutral  principle 
is  kinovin,  or  quinovin,  whilst  cinchonic  red,  volatile  oil,  and  red  and 
yellow  coloring-matter  are  also  present.  The  first  four  of  the  alkaloids 
in  the  following  list  are  used  practically.     The  full  list  is  as  follows : 

Natural  Alkaloids. — 1.  Quinine,  C20H24N2O2.  2.  Quinidine  (Con- 
chinine  of  Hesse),  C20H24N2O2.  3.  Cinchonine,  C20H24N2O.  4.  Cin- 
chonidine, C20H24N2O.  5.  Quinamine,  C19H24N2O2.  6.  Quinidamine 
(Conchinamine  of  Hesse),  C19H24N2O2.  7.  Homoquinine  or  Ultra- 
quinine.  8.  Cinchonamine.  9.  Paytine,  C21H24N2OH2O,  10.  Homo- 
cinchonine,  C19H22N2O.  11.  Homocinchonidine,  C19H22N2O.  12.  Cus- 
conine,  C23H26N2O42H2O.  13.  Cusconidine.  14.  Aricine  (Cinchovatine 
of  Manzini),  CgsHggNgO^.  15.  Paricine,  Ci6HigN20.  16.  Paytamine. 
17.  Dihomocinchonine.  18.  Dicinchonine,  C^oH^gN^Og?  19.  Diquini- 
dine  (Diconchinine  of  Hesse),  C4oH4gN403.  20.  Javanine.  21.  Cin- 
choline. 

The  Artificial  Alkaloids  at  present  known  are :  1.  Quinicine, 
C20H24N2O2.  2.  Cinchonicine,  C20H24N2O.  3.  Quinamicine,  CigHg^NjOg. 
4.  Quinamidine,  Ci9H24N202.  5.  Protoquinamicine,  C17H20N2O2.  6. 
Apoquinamine,  CigHjaNg^-  7-  Homocinchonicine,  C19H22N2O.  8. 
Hydrocinchonine,  C2oH26^2Q-  These  are  chiefly  produced  by  the  action 
of  heat  upon  the  natural  alkaloids. 

One  of  the  principal  difficulties  in  preserving  galenical  preparations 
of  cinchona  arises  from  the  alteration  and  precipitation  which  the  cincho- 
tannic  acid  and  its  compounds  undergo  upon  keeping.  Glycerin  has 
proved  to  be  very  useful  by  dissolving  and  holding  these  in  solution, 
and  hence  it  is  present  in  nearly  every  one  of  the  preparations. 

Official  Preparations. 
Infusam  Ciuchonse Made  by  percolating  60  Gm.  of  cinchona  with  water  con- 
Infusion  of  Cinchona.  taining  I  per  cent,  of  aromatic  sulphuric  acid  to  obtain 

lOUO  C.c.  (see  page  349).    Dose,  one  fluidounce  (29  C.c). 

Extractum  Cinchonse Made  from  cinchona  with  a  menstruum  of  3  parts  of  alcohol 

Extract  of  Cinchona.  and  1  part  of  water  (sec  page  44(5). 

Extractum  Cinchonae  Fluidum    .  Made  from  cinchona  with  a,  menstruum  of  8  parts  of  alcohol 
Fluid  Extract  of  Cinchona.  and  2  jiarts  of  glycerin,  finishing  with  a  menstruum  of 

8  parts  of  alcohol  and  2  parts  of  water  (see  page  400). 
Dose,  one  to  two  fluidrachms  (3.7  to  7.4  Co.). 
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linotara  Cinchonse  .   . 

Tincture  of  Cinchona. 


Tinotura  Cinolionae  Composita 

Compound  Tincture  of  Cinchona. 


Official  Preparations. — Continued. 

.  .  .  .  Made  hy  peicoliiting  2(10  Gm.  of  cinchona  with  a  menstruum 
of  075  C.c.  of  alcohol,  250  C.c.  of  water,  and  75  C.c.  of 
glycerin,  to  obtain  1000  C.c.  (see  page  365).  Dose,  one 
to  four  fluidrachms  (3.7  to  14.7  C.c). 
Made  by  percolating  100  Gin.  of  red  cinchona,  80  Gm.  of 
bitter  orange  peel,  and  20  Gm.  of  serpentaria  with  a 
menstruum  of  850  C.c.  of  alcohol,  75  C.c.  of  water,  and 
75  C.c.  of  glycerin,  to  obtain  1000  C.c.  (see  page  365). 
Dose,  one  to  four  fluidrachms  (3.7  to  14.7  C.c). 


QUININA.   U.S.     Quinine. 

C2„H,,N,0,  +  3H,0  =  377.22. 

An  alkaloid  obtained  from  the  bark  of  various  species  of  Cinchona  (nat.  ord. 
Rubiaceoe). 

Preparation. — This  alkaluid  is  usually  made  by  adding  to  the  cooled 

acid  solution  of  the  sulphate  a  quantity  of  ammonia  water  or  solution  of 

soda  just  sufficient  to  precipitate  the  quinine,  carefully  avoiding  an  excess. 


Quinina.  U.  S. 

Odor,  Taste,  and 
Reaction. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

A  white,  flaky,  amorphous  or 
crystalline  powder,  perma- 
nent   in    the    air.     When 
heatefl   to  57°    C.    (134.6° 
F.),  it  melts,  and   at  100° 
C.  (212°  F.)    loses  about  9 
per  cent,    (about   2    mole- 
cules) of  its  water  of  crys- 
tallization,   the    remainder 
being  expelled  at  125°   C. 
(257°  F.).     The  anhydrous 
alkaloid,  when  pure,  melts 
at  173°  C.  (343.4°  F.).    On 
ignition,    the    alkaloid    is 
consumed  without  leaving 
a  residue. 

Odorless ;  very  bit- 
ter taste;   alka- 
line reaction. 

At    15°    C. 

(59°  F.), 
1670  parts. 

Boiling, 
760  parts. 

At  16°  C. 

(69°  F.), 
6  parts. 

Boiling, 
2  parts. 

Soluble  in  23  parts 
of  ether,  in  about 
5  parts  of  chlo- 
roform, in  about 
200      parts      of 
glycerin,       and 
also    soluble    in 
carbon        disul- 
phide,       benzin, 
benzol,  ammonia 
water,  or  diluted 
acids. 

Tests. 

Impurities.                             Tests  foe  Impueities. 

The   solution    of    Quinine    in 
diluted   sulphuric   acid  has 
a   vivid    blue   fluorescence. 
On    treating   10  C.c.  of  an 
aqueous,  acidulated  solution 
(about  1  in  1500)  of  (Quinine 
with    2    drops   of    bromine 
water,    and    then    with    an 
excess   of  ammonia   water, 
the  liquid  will   acquire  an 
emerald-green  color.     With 
proper    adjustment   of    the 
reagents,  more  dilute  solu- 
tions will  give  a  paler  tint, 
while     more     concentrated 
ones  will  acquire  a  deeper 
color,   or    deposit    a    green 
precipitate.    Quinine  should 
not   be   reddened   by  nitric 
acid   (difference  from  mor- 
phine). 

Readily      Car-   f 
bonizable.  Or-  J 
ganic    Impu- 
rities. 

More     than 
small  pro|)or- 
tions  of  other  ■ 
Cinchona  Al- 
kaloids. 

Quinine    should    not    impart    more   than    a 
faintly  yellowish  tint  to  concentrated  sul- 
phuric acid. 

If  2  Gm.  of  Quinine  be  mixed,  in  a  small 
mortar,  with  1  Gm.  of  ammonium  sulphate 
and  10  C.c.  of  distilled  water,  the  mixture 
thoroughly  dried  on  a  water-bath,  the  resi- 
due (which  should   be   strictly   neutral  to 
test-paper)  agitated  with  20  C.c.  of  water, 
then  allowed  to  macerate  for  half  an  hour 
at  15°  C.  (59°  F.),  with  occasional  agitation, 
and  filtered  through  a  pellet  of  glass-wool, 
6  C.c.  of  the  filtrate  transferred  to  a  test- 
tube,  and  gently  mixed,  without  shaking, 
with  7  C.c.'of  ammonia  water  (specific  grav- 
ity 0.960),  should  produce  a  clear  liquid. 
If  the  temperature  during  the  maceration 
has  been  16°  C.  (60.S°  F.),  7.5  C.c.  of  am- 
monia water  may  be  added;  if  17°  C.  (62.8° 
F.),  8  C.c.     (In   each  case  a  clear  liquid 
indicates  the  absence  of  more  than  small 
proportions  of  other  cinchona  alkaloids.) 
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Uses. — The  alkaloid  qniuiue  is  never  used  medicinally.  Pharma- 
ceutically,  it  is  employed  in  making  elixirs,  in  iron  and  quinine  citrate, 
in  soluble  iron  and  quinine  citrate,  and  in  syrup  of  iron,  quinine,  and 
strychnine  phosphates. 

QUININ.ffi    SULPHAS.   U.S.     Quinine  Sulphate. 

(C,oH,,N,0,),H,SO,  +  7H,0  =  870.22. 

Preparation. — The  processes  which  are  used  for  making  quinine 
sulphate,  commercially,  are  regarded  as  valuable  trade  secrets,  and  the 
manufacturers  carefully  guard  them.  The  following  process,  which  was 
formerly  official,  illustrates  one  method  of  making  the  sulphate  of  the 
principal  alkaloid  from  cinchona  : 

Take  of  Yellow  Cinchona,  in  coarse  powder,  48  oz.  troy ;  Hydro- 
chloric Acid  3^  oz.  troy ;  Lime,  in  fine  powder,  5  oz.  troy ;  Animal 
Charcoal,  in  fine  powder,  Sulphuric  Acid,  Alcohol,  Water,  Distilled 
Water,  each,  a  sufficient  quantity.  Boil  the  Cinchona  in  13  pints 
of  water  mixed  with  one-third  of  the  Hydrochloric  Acid,  and  strain 
through  muslin.  Boil  the  residue  twice  successively  with  the  same 
quantity  of  Water  and  Acid  as  before,  and  strain.  Mix  the  decoctions, 
and,  while  the  liquid  is  hot,  gradually  add  the  Lime,  previously  mixed 
with  2  pints  of  Water,  stirring  constantly,  until  the  quinine  is  com- 
pletely precipitated.  Wash  the  precipitate  with  Distilled  Water,  and, 
having  pressed,  dried,  and  powdered  it,  digest  it  in  boiling  Alcohol. 
Pour  oif  the  liquid,  and  repeat  the  digestion  several  times,  until  the 
Alcohol  is  no  longer  rendered  bitter.  Mix  the  liquids,  and  distil  off 
the  Alcohol  until  a  brown  viscid  mass  remains.  Upon  this,  transferred 
to  a  suitable  vessel,  pour  4  pints  of  Distilled  Water,  and,  having  heated 
the  mixture  to  the  boiling  point,  add  as  much  Sulphuric  Acid  as  may 
be  necessary  to  dissolve  the  quinine.  Then  add  IJ  oz.  troy  of  Animal 
Charcoal,  boil  the  liquid  for  two  minutes,  filter  while  hot,  and  set  it 
aside  to  crystallize.  Should  the  liquid,  before  filtration,  be  entirely 
neutral,  acidulate  it  very  slightly  with  Sulphuric  Acid ;  should  it,  on 
the  contrary,  change  the  color  of  litmus  paper  to  a  bright  red,  add  more 
Animal  Charcoal.  Separate  the  crystals  from  the  liquid,  dissolve  them 
in  boiling  Distilled  Water  slightly  acidulated  with  Sulphuric  Acid,  add 
a  little  Animal  Charcoal,  filter  the  solution,  and  set  it  aside  to  crystal- 
lize. Lastly,  dry  the  crystals  on  bibulous  paper  with  a  gentle  heat,  and 
keep  them  in  a  well-stopped  bottle.  The  mother-water  may  be  made 
to  yield  an  additional  quantity  of  Sulphate  of  Quinine  by  precipitating 
the  quinine  w^ith  Water  of  Ammonia,  and  treating  the  precipitated 
alkaloid  with  Distilled  Water,  Sulphuric  Acid,  and  Animal  Charcoal, 
as  before. 

The  hydrochloric  acid  forms  with  the  alkaloids  soluble  hydro- 
chlorates.  The  lime  decomposes  the  salts  by  uniting  with  the  acid, 
and  the  alkaloids  are  precipitated  with  the  excess  of  lime.  These  are 
dissolved  out  with  boiling  alcohol,  the  solution  evaporated,  acidulated 
with  sulphuric  acid,  decolorized  with  animal  charcoal,  and  crystallized. 

Soda  is  often  used  instead  of  lime  to  precipitate  the  alkaloids,  because 
quinine  is  less  soluble  in  a  solution  of  sodium  chloride  than  in  calcium 
chloride ;  whilst  several  manufacturers  prefer  to  use  amylic  alcohol  for 
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exhausting  tlie  lime  precipitate  of  alkaloids.     Oil  of  turpentine  and 
refined  petroleum  have  also  been  substituted  to  some  extent. 

At  least  three  sulphates  of  quinine  have  been  obtained,  of  which 
two  are  now  official.  The  first  of  these  (C2oH24N202)2H2S04  +  7H2O, 
is  a  "diquiuic  sulphate,"  is  known  and  prescribed  in  Great  Britain 
as  Quinince  Disulphas,  and  is  the  official  salt  known  as  quinine  sul- 
phate, or  Quinince  Sulphas,  U.  S. ;  the  second,  formed  by  dissolving 
the  first  in  dilute  sulphuric  acid,  has  the  formula  C2oH24N202H2SO^ 
-f  7H2O,  and  is  the  official  quinine  bisulphate,  or  Quininie  Bisulphafi, 
U.  S. ;  while  tlie  third,  which  is  not  official,  is  the  acid  sulphate, 
C2oH24N202,2H2S04  -}"  THgO,  and  may  be  obtained  from  a  solution  of 
quinine  in  an  excess  of  dilute  sulphuric  acid. 


Quininse  Sulphas.  U.S. 

Odor,  Taste,  and 
Reaction. 

Sol.t'Btl.ITY. 

Water. 

Alcohol. 

Other  Solvents. 

White,  silky,  light  and  fine,  needle- 
shaped  crystals,  fragile,  and  some- 
what flexible,  making  a  very  light 
and  easily  compressible  mass,  lus- 
treless from  superficial  efflorescence 
after  standing  in  the  air.    The  salt 
is  liable  to  lose  water  on  exposure 
to  warm  air,  to  absorb  moisture  in 
damp  air,  and  to  become  colored  by 
exposure  to  light.     When  long  ex- 
posed to  the  air,  or  when  ke]it  at 
50°  to  60°  C.  (122°  to  140°  F.)  for 
some   hours,   it   loses   most  of   its 
water  of  cry  stall  iz.ation  (all  except 
4.1  to  6.2  j)cr  cent.,  or  2  to  3  mole- 
cules), the  last  portion  being  slowly 
expelled   at  100°  to  115°  U.  (212° 
to  2:!9°  F.).     On  ignition,  the  salt 
burns    slowly    without    leaving   a 
residue. 

Odorless ;  persist- 
ent, very  bitter 
taste ;      neutral 
reaction. 

At  15°  C. 
(59°  F.), 
740  parts. 

Boiling, 
30  parts. 

At    15° 
C. (59° 
F.),  65 
parts. 

Boiling, 
3  parts. 

Soluble    in 
acidulated 
water,  in  40 
parts  of  gly- 
cerin, in  680 
parts       of 
chlorof  0  r  m, 
and  freely  in 
dilute  acids. 

Tests. 


On  treating  10  C.c.  of  an  aqueous  solu- 
tion (about  1  in  1300)  of  the  salt  with 
2  drops  of  bromine  water,  then  with 
an  excess  of  ammonia  water,  the  liquid 
will  acquire  an  emerald-green  color. 
With  j>roper  adjustment  of  the  re- 
agents, more  dilute  solutions  will  give 
a  paler  tint,  while  more  concentrated 
ones  will  acquire  a  deeper  color,  or 
throw  down  a  green  precipitate. 

A  cold,  saturated  aqueous  solution  of  the 
salt  remains  unaffected  by  potassium 
iodide  T.S.  (difference  from  qninidine 
sulphate). 

Ammonia  water  added  to  the  aqueous  so- 
lution of  the  salt  throws  down  a  white 
j)recipitate,  soluble  in  an  excess  of 
ammonia  water,  and  also  in  about  20 
times  its  weight  of  ether.  The  aqueous 
solution  of  the  salt  yields,  with  barium 
chloride  T.S.,  a  white  precipitate,  in- 
soluble in  hydrochloric  acid. 

Quinine  Sulphate  should  not  produce  a 
red  color  with  nitric  acid  (difference 
from  morphine). 


Limit  of  Readily 
Carbon  i  z  able. 
Organic  Impu- 
rities. 

Absence  of  more 
than  8  mole- 
cules, or  10. 18 
per  cent.,  of 
Water. 


See  Quinina. 


Quinine  Sulphate  should  not  im- 
part more  than  a  faintly  yel- 
lowish tint  to  concentrated 
sulphuric  acid. 

If  I  Gm.  of  the  salt  be  dried  at 
a  temperature  of  1 1 5°  C.  (239° 
F.)  until  it  ceases  to  lose 
weight,  the  residue  should  not 
weigh  less  than  0.838  Gm. 

If  2  Gm.  of  the  salt  (which 
must  have  been  previously  as- 
certained to  be  strictly  neu- 
tral to  litmus  paper,  or  have 
been  rendered  so)  be  dried,  as 
far  as  possible,  at  100°  C.  (212° 
F.),  the  residue  then  agi- 
tated with  20  C.c.  of  water, 
and  the  mixture  macerated 
for  half  an  hour  at  15°  C. 
(59°  F.),  with  occasional  agi- 
tation, upon  proceeding 
further  as  directed  under 
Quinine  (see  Quinina)  the 
results  there  given  should  be 
obtained. 
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Uses. — Quinine  sulphate  is  used  as  an  antiperiodic,  tonic,  and  anti- 
pyretic. The  dose  varies  from  two  to  twenty  grains  (0.13  to  1.3  Gm.). 
It  may  be  giveu  in  the  form  of  pills  or  in  solution  :  in  the  latter  case 
it  is  better  to  suspend  it  in  syrup  without  using  acid,  with  the  addition 
of  a  little  fluid  extract  of  glycyrrhiza  and  a  drop  of  ammonia  water. 


QUININiE   BISULPHAS.   U.  S.     Quinine  Bisulphate. 
CjoHjj^NjOjH^SO^  +  7H2O  =  546.88. 

Preparation. — This  salt  is  made  by  adding  sulphuric  acid  to  quinine 
sulphate  suspended  in  water,  evaporating  the  solution,  and  crystallizing 
the  bisulphate. 


Quininae  Bisulphas.  U.  S. 

Odor,  Taste,  and 
Eeaction. 

Solubility. 

Water. 

Alcohol. 

Colorless,  transparent    or  whitish,   orthorhombic 
crystals,  or  small  needles,  efflorescing   on   ex- 
posure to  air.     At   100°  C.   (212°  F.)   it   loses 
all  its  water  of  crystallization  (nearly  23  per 
cent.),  and  at  135°  C.  (275°  F.)  it  is  converted 
into  quinicine  sulphate,  which  dissolves  in  di- 
luted sulphuric  acid  with  a  yellow  color  with- 
out  any  blue  fluorescence.     On    ignition,   the 
salt  is  slowly  consumed,  leaving  no  residue. 

Odorless ;        very 
bitter    taste ; 
strongly       acid 
reaction. 

At  15°  C. 
(69°  F.), 
10  parts. 

Boiling, 
Very    sol- 
uble. 

At  15°  C. 
(59°  F.), 
32  parts. 

Boiling, 
Very  solu- 
ble. 

On  treating  10  C.c.  of  an  aqueous  solution 
(about  1  in  1000)  of  the  salt  with  2  drops 
of  bromine  T.S.,  and  then  with  an  excess 
of  ammonia  water,  the  liquid  will  acquire 
an  emerald-green  color.  With  proper  ad- 
justment of  the  reagents,  more  diluted  solu- 
tions will  give  a  paler  tint,  while  more 
concentrated  ones  will  acquire  a  deeper 
color,  or  throw  down  a  green  precipitate. 

Ammonia  water  added  to  the  aqueous  solution 
of  the  salt  throws  down  a  white  precipitate, 
soluble  in  an  excess  of  ammonia  water,  and 
also  in  about  20  times  its  weight  of  ether. 

The  aqueous  solution  of  the  salt  yields,  with 
barium  chloride  T.S.,  a  white  precipitate 
insoluble  in  hydrochloric  acid. 

If  1  Gm.  of  the  salt  be  dried  at  a  temperature 
of  100°  C.  (212°  F.)  until  it  ceases  to  lose 
weight,  the  remainder,  cooled  in  a  desic- 
cator, should  weigh  not  less  than  0.77  Gm. 
(corresponding  to  7  molecules,  or  23  (22.98) 
per  cent.,  of  water  of  crystallization). 


T  ■    -i    <• -D     j-i      f  Quinine      Bisulphate 
Limit  of  Readily  v      ,.       .  .        ^. 

.    _.'       I  chmi  m    Tint   iTTit-iiirT  mnrp 


Carbo  n  i  z  a  b  1  e 
Organic  Impu- 
rities. 


See  Quinina. 


should  not  impart  more 
than  a  faintly  yellowish 
tint  to  concentrated  sul- 
phuric acid. 
If  2  Gm.  of  the  salt,  dried 
at  100°  C.  (212°  F.),  be 
agitated  with  16  C.c.  of 
water,  the  mixture  made 
exactly  neutral  with 
ammonia  water,  then 
brought  to  the  volume 
of  20  C.c.  by  the  ad- 
dition of  water,  and 
macerated  for  half  an 
hour  at  15°  C.  (59°  F.), 
upon  proceeding  further 
as  directed  for  the  cor- 
responding test  under 
Quinine  (see  Quinina) 
the  results  there  given 
should  be  obtained. 


Uses. — The  bisulphate  has  been  introduced  into  medicine  in  prefer- 
ence to  the  ordinary  sulphate,  because  of  its  greater  solubility  :  being 
seventy  times  more  soluble,  it  is  better  adapted  for  making  into  pills 
than  the  sulphate.  It  contains  13  per  cent,  less  of  the  alkaloid  than 
does  the  sulphate.  The  difference  is  to  some  extent  compensated  for  by 
the  greater  solubility,  and  the  dose  giveu  is  usually  that  of  the  sulpliate. 
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QUININE   HYDROCHLORAS.   U.S. 
C,oiI,,N,0,HCl  +  2H,0  - 


Quinine  Hydrochlorate. 
395.63. 


Preparation. — Quiniue  hydrochlorate  may  be  made  by  double  de- 
composition between  quinine  sulphate  and  barium  chloride,  or  by  dis- 
solving the  alkaloid  quinine  in  diluted  hydrochloric  acid,  evaporating, 
and  crystallizing. 


QuininaB  Hydrochloras.   U.S. 

Odoe,  Taste, 

AND   liEACTlON. 

SoLfBILlTy. 

Water. 

Alcohol. 

Other  Solvents. 

White,   silky,   light  and  fine,   needle- 

Odorless;  very 

At  15°  C. 

At  15°  C. 

Soluble    in    9 

shaped  crystals.     The  salt  is  liable 

bitter  taste ; 

(59°  F.), 

(59°  F.), 

parts  of  chlo- 

to lose  water  wlien  exposed  to  warm 

neutral      or 

34  parts. 

3  parts. 

roform. 

air.     When  heated  to  120°  C.  (248° 

faintly      al- 

F.) the  salt  loses  its  water  of  crys- 

kaline reac- 

Boiling, 

Boiling, 

tallization.    At  about  156°  C.  (812.8° 

tion. 

1  part. 

Very   sol- 

F.), it  begins  to  melt,  but  it  is  not 

uble. 

fully  melted  until  the  temperature 

reaches  190°  C.  (374°  F.).     On  ig- 

nition, it  is  slowly  consumed,  leaving 

no  residue. 

The  saturated  aqueous  solution  does  not 
show  any  blue  fluorescence,  which, 
however,  appears  in  some  degree  in 
more  dilute  solutions,  and  markedly 
so  upon  addition  of  dilute  sulphuric 
acid.  On  treating  10  C.c.  of  an  aque- 
ous solution  (about  1  in  1400)  of  the 
salt  with  2  drops  of  bromine  water, 
and  then  with  an  excess  of  ammonia, 
the  liquid  will  acquire  an  emerald- 
green  color.  With  proper  adjustment 
of  the  reagents,  more  dilute  solutions 
will  give  a  paler  tint,  while  more  con- 
centrated ones  will  acquire  a  deejier 
color,  or  throw  down  a  green  precipi- 
tate. Ammonia  water  added  to  the 
aqueous  solution  throws  down  a  white 
precipitate  soluble  in  an  excess  of  am- 
monia water,  or  in  20  times  its  weight 
of  ether.  Silver  nitrate  T.S.  produces 
a  white  precipitate  insoluble  in  nitric 
acid. 

The  salt  should  not  be  reddened  by  nitric 
acid  (difference  from  morphine).  If 
1  Gm.  of  the  salt  bo  dried  at  100°  C. 
(212°  F.)  until  itceasus  to  lose  weight, 
the  residue  should  not  weigh  less  than 
0.9  Gm.  (corres|)onding  to  2  molecules, 
or  9  per  cent.,  of  water  of  crystalliza- 
tion). 


Impurities. 

Absence    of 
Barium. 

Limit    of    Sul- 
phate. 


Limit  of  Read-  (  Quinine  Hydrochlorate  should  not 
ily  Carboniz-  J  impart  more  than  a  faintly  yel- 
able.  Organic  |  lowish  tint  to  concentrated  sul- 
phuric acid. 

The  aqueous  solution  of  the  salt 
should  not  be  rendered  turbid 
by  dilute  sulphuric  acid, 

And  should  not  be  rendered  more 
than  slightly  turbid  by  barium 
chloride  T.S. 

If  3  Gm.  of  the  salt  (which  must 
have  been  previously  ascer- 
tained to  be  strictly  neutral, 
or  hnvc  been  rendered  so)  be 
mixed,  in  a  small  capsule,  with 
1.6  (jm.  of  crystallized  sodium 
sulphate  and  30  C.c.  of  water, 
the  mixtuio  thoroughly  dried 
on  a  water-bath,  and  the  resi- 
due agitated  with  30  C.c.  of 
water,  and  allowed  to  macerate 
for  half  an  hour  at  15°  C.  (59° 
F.),  with  occasional  agitation, 
upon  proceeding  further  as  di- 
rected under  Quinine  (see  Qui- 
nina)  the  results  there  given 
should  be  obtained. 


Uses. — This  salt  is  used  like  the  sulj)hate  :  it  is  much  more  soluble, 
and  is  preferable  for  hypodermic  use.  The  dose  is  from  two  to  twenty 
grains  (0.13  to  1.3  Gm.). 
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QUININyE    HYDROBROMAS.   U.S.     Quinine  Hydrobromate. 

CjoH^.N.O.H  Br  +  H^O  =  422.06. 

Preparation.— Quinine  hydrobromate  may  be  made  by  decomposing 
40  parts  of  quinine  sulphate  dissolved  in  400  parts  of  hot  alcohol  with 
11  parts  of  potassium  bromide  dissolved  in  30  parts  of  distilled  water. 
Potassium  sulphate  crystallizes  out,  and  the  quinine  hydrobromate  in 
solution  may  be  obtained  by  evaporation  and  crystallization.  In  drying 
the  salt,  care  must  be  observed  not  to  subject  the  crystals  to  heat  sufficient 
to  fuse  them  :  a  warm  dry  atmosphere  should  be  relied  upon  to  effect 
the  drying,  and  all  unnecessary  exposure  to  light  should  be  avoided. 

Quinine  hydrobromate  may  also  be  made  by  double  decomposition 
between  quinine  sulphate  and  barium  bromide,  both  in  hot  akioholic 
solution.  It  is  sometimes  made  by  dissolving  the  alkaloid  quinine  in 
hot  diluted  hydrobromic  acid  until  the  latter  is  no  longer  acid  to  litmus 
paper,  evaporating,  and  crystallizing. 


Solubility. 

Odor,  Taste, 
AND  Reaction. 

Quinins  Hydrobromas.   U.  S. 

Water. 

Alcohol. 

Other  Solventa. 

White,  light,  silky  needles.     The 

Odorless ;    very 

At  15°  C. 

At  15°  C. 

Soluble      in      6 

salt  is  liable  to  lose  water  on  ex- 

bitter   taste  ; 

(59°  F.), 

(59°  F.), 

parts  of  ether 

posure  to  warm  or  dry  air.     On 

neutral        or 

54  parts. 

0.6  part. 

and   12   parts 

ignition,  the   salt  burns  slowly 

slightly  alka- 

of chloroform. 

without  leaving  a  residue. 

line  reaction. 

Boiling, 

Boiling, 

When  heated  at  100°  C.  (212°  F.), 

Very 

Very 

the  salt  loses  its  water  of  crys- 

soluble. 

soluble. 

tallization  (4.25  per  cent.).     At 

152°  C.  (305.6°  F.)    it  begins  to 

fuse,  and  becomes  a  syrupy  liquid 

at  200°  C.  (.392°  F.).    Upon  ig- 

nition,    it    is    slowly  consumed, 

leaving  no  residue. 

Tests. 


On  treating  10  C.c.  of  an  aqueous  solution  (about 
1  in  1300)  with  2  drops  of  bromine  water, 
and  then  with  an  excess  of  ammonia  water, 
the  liquid  will  acquire  an  emerald-green 
color.  With  proper  adjustment  of  the  re- 
agents, more  dilute  solutions  will  give  a 
paler  tint,  while  more  concentrated  ones  will 
acquire  a  deeper  color,  or  throw  down  a  green 
precipitate. 

Ammonia  water  added  to  the  aqueous  solution 
throws  down  a  white  precipitate,  soluble  in 
an  excess  of  ammonia  water,  and  also  in 
about  20  times  its  weight  of  ether. 

On  precipitating  a  saturated,  aqueous  solution 
of  the  salt  with  sodium  hydrate  T.S.,  filter- 
ing, supersaturating  the  filtrate  with  acetic 
acid,  adding  chloroform  and  a  little  chlorine 
water,  and  shaking,  the  chloroform  will  sepa- 
rate with  a  yellow  color. 

If  1  Gm.  of  the  salt  be  dried  at  100°  C.  (212° 
F.)  until  it  ceases  to  lose  weight,  the  residue 
should  not  weigh  less  than  0.957  Gm.  (corre- 
sponding to  1  molecule,  or  4.24  per  cent.,  of 
water  of  crystallization). 

Quinine  Hydrobromate  should  not  produce  a  red 
color  with  nitric  acid  (difference  from  mor- 
phine). 


Limit  of  Read- 
ily  Carboniz-   J 
able.  Organic   1 
Impurities. 


See  Quinina. 


Quinine  Hydrobromate 
should  not  impart  more 
than  a  faintly  yellow- 
ish tint  to  concentrated 
sulphuric  acid. 

If  3  Gm.  of  the  salt 
(which  must  have  been 
previously  ascertained 
to  be  strictly  neutral, 
or  have  been  rendered 
so)  be  mixed,  in  a  small 
capsule,  with  1.2  Gm. 
of  crystallized  sodium 
sulphate  and  30  C.c.  of 
water,  the  mixture 
thoroughly  dried  on  a 
water-batli,  and  the 
residue  agitated  with 
30  C.c.  of  water,  and 
allowed  to  macerate  for 
half  an  hour  at  15°  C. 
(59°  F.),  with  occa- 
sional agitation,  upon 
proceeding  further  as 
directed  under  Quinine 
(see  Quinina)  the  re- 
sults there  given  should 
be  obtained. 
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Uses. — Quinine  hydrobroraate  is  sometimes  used  liypodermically. 
Its  dose  is  tliat  of  the  sulphate,  two  to  twenty  grains  (0.13  to  1.3  Gm.). 

QUININE   VALERIANAS.    U.  S.     Quinine  Valerianate. 

C,oH.,,N  AC^,H,„0,  +  H,0  =  443.07. 

Preparation. — In  the  former  official  process  quinine  was  first  ob- 
tained by  decomposing  the  sulphate,  by  means  of  ammonia,  and  then 
combining  it  directly  with  valerianic  acid,  to  form  quinine  valerianate, 
which  crystallized  from  the  solution  when  it  cooled,  because  it  is  much 
less  soluble  in  cold  than  in  hot  water. 

Care  must  be  observed  in  evaporating  the  solution  and  in  drying 
this  salt,  because  of  its  tendency  to  decompose.  It  may  also  be  made 
by  acting  on  an  alcoholic  solution  of  quinine  sulphate  with  sodium 
valerianate.  Quinine  valerianate  has  been  known  to  emit  a  phos- 
phorescent light  in  the  dark  when  rubbed  in  a  mortar  with  a  pestle. 


Quinin»  Valerianas.  V'-  S. 

Odor,  Taste, 
AND  Reaction. 

Solubility. 

Water. 

Alcohol. 

White,    or   nearly    white,   pearly,   lustrous,   triclinic 
crystals,  permanent  in   the  air.     When  heated  to 
about  90°  C.  (194°  F.),  the  salt  melts,  forming  a 
colorless  liquid.     At  100°  C.  (212°  F.)  it  loses  its 
water  of  crystallization,   and    also   begins  to  lose 
valerianic  acid.     On  ignition,  it  burns  slowly  with- 
out leaving  a  residue. 

Slight  odor  of 
V  a  1  e  r  ianic 
acid ;    bitter 
taste ;     neu- 
tral or  slight- 
ly    alkaline 
reaction. 

At  15°  C. 

(59°  F.), 
100  parts. 

Boiling, 
40  parts. 

At  15°  C. 

(59°  F.), 
5  parts. 

Boiling, 
1  part. 

Tests. 


The  aqueous  solution,  when  acidulated  with  sul- 
phuric acid,  has  a  blue  fluorescence,  and  emits 
the  odor  of  valerianic  acid.  On  treating  10  C.c. 
of  an  aqueous  solution  (about  1  in  1300)  of  the 
salt  with  2  drops  of  bromine  water,  and  then 
with  an  excess  of  ammonia  water,  the  liquid 
will  acquire  an  emerald-green  color.  With 
proper  adjustment  of  the  reagents,  more  dilute 
solutions  will  give  a  paler  tint,  while  more  con- 
centrated ones  will  acquire  a  deeper  color,  or 
throw  down  a  green  precipitate. 

Ammonia  water  added  to  the  aqueous  solution 
throws  down  a  white  precipitate  soluble  in  an 
excess  of  ammonia  water,  and  also  in  about  20 
times  its  weight  of  ether. 


Limit  of  Readily 
Carbonizable, 
Organic  Im- 
purities. 


Limit    of 
phate. 


Sul- 


r  Q  u  i  n  i  n  e  Valerianate 
I  should  not  impart  more 
{  than  a  faintly  yellowish 
tint  to  concentrated  sul- 
[  phuric  acid, 
f  The  aqueous  solution  of 
I  the  salt  should  not  be 
rendered  more  than 
slightly  turbid  by  ba- 
rium chloride  T.S. 


Uses. — This  salt  has  no  especial  advantages  over  the  sulphate.  The 
proportion  of  valerianic  acid  is  too  small  to  have  any  influence  as  a 
nervine.     Dose,  two  to  ten  grains  (0.13  to  0.65  Gm.). 


QUINIDINiE   SULPHAS.    U.  S.     Quinidine  Sulphate. 

(C2oH2,N20j).^H2SO^  +  2Bfi  =  780.42. 

The  neutral  sulphate  of  an  alkaloid  obtained  from  the  bark  of  several  species  of 
Cinchona  (nat.  ord.  Rubiacece). 

Preparation. — This  salt  is  obtained  from  the  mother-liquors  obtained 
after  the  crystallization  of  quinine. 
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Solubility. 

Quinidinx  Sulphas.  IT.  S. 

Odor,  Taste,  and 
Reaction. 

Water. 

Alcoliol. 

Other  Solvents. 

White,  silky  needles,  per- 

Odorless; very  bitter 

At  15°  C. 

At  15°  C. 

Very  soluble  in  acid- 

manent in  the  air.     On 

taste;     neutral     or 

(59°  F.), 

(59°  F.), 

ulated   water   and 

ignition,  the  salt  burns 

faintly  alkaline  re- 

100 parts. 

8  parts. 

in  14  parts  of  chlo- 

slowly without  leaving 

action. 

roform,  but  almost 

a  residue.    It  parts  with 

Boiling, 

Boiling, 

insoluble  in  ether. 

its   water   of   crystalli- 

7 parts. 

Very 

zation  (4.6  per  cent,  by 

soluble. 

weight)     at     120°     C. 

(248°  F.). 

Tests. 

The  aqueous  solution,  when  acidulated  with  sul- 
phuric acid,  has  a  decided  blue  fluorescence. 
On  treating  10  C.c.  of  an  aqueous  solution 
(about  1  in  1600)  of  the  salt  with  2  drops  of 
bromine  water,  and  then  with  an  excess  of 
ammonia  water,  the  liquid  will  acquire  an 
emerald-green  color.  With  proper  adjustment 
of  the  reagents,  more  dilute  solutions  will  give 
a  paler  tint,  while  more  concentrated  ones  will 
acquire  a  deeper  color,  or  deposit  a  green  pre- 
cipitate. Barium  chloride  T.S.  added  to  an 
aqueous  solution  of  the  salt  throws  down  a 
white  precipitate  insoluble  in  hydrochloric 
acid.  The  salt  should  not  be  reddened  by 
nitric  acid  (difference  from  morphine).  A 
cold,  saturated  aqueous  solution  of  the  salt 
yields  a  white  precipitate  with  potassium 
iodide  T.S.  (difference  from  qninine  sulphate). 


Limit  of  Read- 
ily Carboniz- 
able,  Organic 
Impurities. 


Absence  of 
more  than 
Small  Propor- 
tions of  Other 
Cinchona  Al- 
kaloids. 


Quinidine  Sulphate  should 
not  impart  more  than  a 
faintly  yellowish  tint  to 
concentrated  sulphuric 
acid. 

If  a  little  ammonia  water 
is  added  to  3  C.c.  of  an 
aqueous  solution  of  the 
salt  saturated  at  15°  C. 
(59°  F.),  a  white  pre- 
cipitate {quinidine)  is 
produced,  which  re- 
quires more  than  30  C.c. 
of  ammonia  water,  or 
more  than  30  times  its 
weight  of  ether,  to  dis- 
solve it. 


Quinidine  differs  from  quinine  in  being  dextrogyre  (quinine  is  Isevo- 
gyre),  and  in  being  almost  insoluble  in  ether. 

Uses. — This  salt  is  equally  efficient  with  quinine  sulphate  in  the 
treatment  of  malaria  and  as  an  antiperiodic  and  antipyretic.  Dose, 
two  to  twenty  grains  (0.13  to  1.3  Gm.). 

CINCHONINA.   U.S.     Cinchonine. 

CigHjjN.O  =  293.41. 
An  alkaloid  obtained  from  the  bark  of  various  species  of  Cinchona. 

Preparation. — Cinchonine  may  be  obtained  from  the  mother-waters 
of  quinine  sulphate  by  diluting  them  with  water,  precipitating  with 
ammonia,  collecting  the  precipitate  on  a  filter,  washing  and  drying  it, 
and  then  dissolving  it  in  boiling  alcohol,  which  deposits  the  cinchonine 
in  a  crystalline  form  upon  cooling.  It  may  he  still  further  purified  by 
a  second  solution  and  crystallization. 


Odok,  Taste,  and 
Reaction. 

Solubility. 

Cinchonina,   U-  S. 

Water. 

Alcoliol. 

Other  Solvents. 

White,  lustrous  prisms  or  nee- 
dles, permanent  in  the  air.  At 
210°  C.  (464°  F.)  the  crystals 
fuse  together,  and  at  258°  C. 
(496.4°  P.)  they  melt,  form- 
ing .a  brown   liquid.     When 
ignited,  they    are   consumed 
without  leaving  a  residue. 

Odorless;    at  first 
nearly  tasteless, 
but    developing 
a    bitter    after- 
taste;    alkaline 
reaction. 

At  15°  C. 
(59°  F.), 

Cold, 
3760  parts. 

Boiling, 
3500  parts. 

Cold, 
116  parts. 

Boiling, 
26.5  parts. 

In    526    parts    of 
ether  ;  1 63  parts 
of  chloroform. 
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Tests  fob  Ideniitv. 


Impurities. 


TrsTS  FOR  Impdbities. 


On  adding  to  a  neutral  or  not  more  than 
faintly  acid  solution  of  Cinchonine,  or  any 
of  its  salts,  enough  potassium  fcrrocyanide 
T.S.  to  rcdissolve  the  precipitate  first 
formed,  and  afterwards  an  acid,  a  golden- 
yellow  precipitate  will  be  formed,  which, 
when  redissolved  by  gently  warming  the 
liquid,  will  separate,  on  cooling,  in  minute 
scales  or  needles. 

On  adding  an  excess  of  ammonia  water  to  a 
solution  of  Cinchonine  in  a  dilute  acid,  the 
alkaloid  will  be  precipitated. 


More  than  traces    j 
of    Quinine    or 
Quinidine. 

Readily  Carboni-   ] 
zable.     Organic 
Impurities. 


A  solution  of  the  alkaloid 
(1  in  1000)  in  diluted 
sulphuric  acid  should  not 
exhibit  more  than  a  faint 
blue  fluorescence. 

The  salt  should  not  be  col- 
ored, or  but  very  slightly 
colored  yellow,  by  the  ad- 
dition of  concentrated 
sulphuric  acid. 


Uses. — Cinchonine  is  not  used  medicinally,  because  of  its  insolubility 
in  water.  It  is  used  pharmaceutically  to  some  extent  in  elixirs,  etc., 
as  it  is  more  soluble  in  alcohol. 

CINCHONINiE    SULPHAS.   U.  S.     Cinchonine  Sulphate. 
(Ci9H,,N.,0),H,S0,  +  2H,0  =  720.56. 

Preparation. — In  consequence  of  its  greater  solubility,  cinchonine 
sulphate  remains  behind  in  the  mother- waters,  when  quinine  sulphate 
crystallizes,  in  the  process  for  preparing  the  latter.  Cinchonine  is 
obtained  from  quinine  mother-liquors  by  precipitation  with  solution  of 
soda.  The  precipitated  cinchonine  is  washed,  converted  into  a  sulphate 
by  the  addition  of  sulphuric  acid,  decolorized,  and  crystallized. 


Cinchoninse  Sulphas.  V.  S. 

Odor,  Taste, 
AND  Reaction. 

Solubility. 

Water. 

Alcohol. 

Other  SolTents. 

Hard,  white,  lustrous,  prismatic  crys- 
tals,   permanent    in  the   air.     At 
100°  C.  (212°  F.)  the  salt  loses  its 
water   of    crystallization,    and    at 
about  215°  C.  (419°  F.)   it  melts, 
forming  a  brown  liquid.     On  ig- 
nition, the  salt  is  dissipated  without 

Odorless ;    very 
bitter     taste ; 
neutral        re- 
action. 

At  15°  C. 

(.59°  F.), 
66  parts. 

Boiling, 
13.59 
parts. 

Cold, 
10  parts. 

Boiling, 
3.25  parts. 

In  78  parts  of 
chloro  fo  r  m, 
almost  insol- 
uble in  ether. 

leaving  a   residue.     The   aqueous 
solution  of  the  salt  yields  a  curdy 

precipitate   with    mercuric   potas- 
sium iodide  T.S. 

Tests. 


The  salt  yields  with  ammonia  water  a  white 
precipitate  (Cinchonine)  which  is  very  spar- 
ingly soluble  in  an  excess  of  ammonia  (differ- 
ence from  quinine).  AVith  barium  chloride  it 
yields  a  white  precipitate  insoluble  in  hydro- 
chloric acid. 

If  1  part  of  the  salt,  reduced  to  powder,  be 
macerated,  with  frequent  agitation,  with  80 
times  its  weight  of  chloroform  at  15°  C.  (59° 
F.),  it  should  wholly,  or  almost  wholly,  dis- 
solve (any  more  than  traces  of  quinine  snl- 
phate  or  of  cinchonidine  sulphate  remaining 
undissolved). 


Limit  of  Qui- 
nine or  Qui- 
nidine. 


Undue  Amount 
of  Water. 


Readily  Car- 
bonizable.  Or- 
ganic Impu- 
rities. 


A  solution  of  the  salt  (1 
in  1000)  acidulated  with 
sulphuric  acid  should 
not  show  more  than  a 
faint  blue  fluorescence. 

If  1  Gm.  be  dried  at  10l'° 
C.  (212°  F.)  until  it 
ceases  to  lose  weight, 
the  residue,  cooled  in  a 
desiccator,  should  weigh 
not  less  than  0.95  Gm. 

The  salt  should  not  impart 
more  than  a  faintly  yel- 
lowish tinge  to  concen- 
trated sulphuric  acid. 


992 


ALKALOIDS. 


Uses. — Cinchonine  sulphate  is  used  as  a  touic  and  febrifuge.  Its 
cheapness  has  led  to  its  extensive  employment  as  a  substitute  for 
quinine.  The  dose  is  larger,  however,  as  an  antiperiodic :  fifteen  to 
forty  grains  (0.9  to  2.6  Gm.)  have  been  given. 


CINCHONIDINiE  SULPHAS.     Cinchonidine  Sulphate. 

(Ci9H22N20)2H2SO^  +  SHjO  =  738.52. 

The  neutral  sulphate  of  an  alkaloid  obtained  from  the  bark  of  various  species  of 
Cinchona. 

Preparation. — This  alkaloidal  salt  is  also  obtained  from  the  quinine 
mother-liquors  by  fractional  crystallization.  The  Indian  barks  contain 
a  larger  proportion  of  it  than  the  South  American  varieties. 


Odor,  Taste, 
AND  Reaction. 

Solubility. 

Cinchonidinae  Sulphas.  U.S. 

Water. 

Alcohol. 

Other  Solvents. 

White,   silky,    acicular   crys- 
tals, slightly  efflorescent  on 
exposure  to  air.     At  100° 
C.  (21 2°  F.)  the  salt  loses  its 
water  of  crystallization. 

Odorless ;    very 
bitter     taste ; 
neutral         or 
faintly     alka- 
line reaction. 

At  15°  C. 

(59°  F.), 
70  parts. 

Boiling, 
1.42  parts. 

Cold, 
66  parts. 

Boiling, 
8  parts. 

Freely  soluble  in  acid- 
ulated water,  and  in 
1316   parts  of  chloro- 
form (the  undissolved 
portions  becoming  ge- 
latinous) ;    very  spar- 
ingly soluble  in  ether 
or  benzol.     The  pres- 
ence  of  sulphates  of 
other   cinchona  alka- 
loids     increases      its 
solubility  in  ether  and 
chloroform. 

Tests  for  Identity. 


Tests  for  Impurities. 


At  215°  C.  (419°  F.)  the  salt 
melts,  and  on  ignition  it  is 
dissipated  without  leaving  a 
residue.  The  aqueous  solution 
of  the  salt  yields,  on  addition 
of  ammonia  water,  a  white  pre- 
cipitate (Cinchonidine)  which 
requires  a  large  excess  of  am- 
monia to  dissolve  it,  and  which 
is  soluble  in  about  75  parts  of 
ether.  With  barium  chloride 
T.S.  a  white  precipitate,  insol- 
uble in  hydrochloric  acid,  is 
formed. 

If  concentrated  sulphuric  acid  be 
added  to  a  small  quantity  of 
the  salt,  not  more  than  a  faintly 
yellowish  color  should  be  de- 
veloped (limit  of  readily  car- 
honiznhle,  ortjanic  impHrities), 
Upon  adding  to  this  liquid  a 
crystal  of  potassium  dichro- 
mate,  a  yellowish-green  color 
is  produced,  which  gradually 
changes  to  grass-green. 


More  than  traces  of 
Quinine  or  Quini- 
dine  Sulphate. 

Foreign  Organic 
Matters. 

Undue  Amount  of 
Water. 


More  than  small 
proportions  of  Cin- 
chonine Sulphate, 
or  more  than  small 
proportions  of  Qui- 
nidine  Sulphate. 


A  solution  of  the  salt  (about  1  in 
1000)  in  diluted  sulphuric  acid 
should  not  show  more  than  a  slight 
blue  fluorescence. 

The  salt  should  not  be  colored  by  the 
addition  of  sulphuric  acid. 

If  1  Gm.  be  dried  at  100°  C.  (212° 
F.)  until  it  ceases  to  lose  weight, 
the  residue,  cooled  in  a  desiccator, 
should  weigh  not  less  than  0.920 
Gm. 

If  0.5  Gm.  of  the  salt  be  macerated, 
with  frequent  agitation,  at  the 
ordinary  temperature,  with  20  Co. 
of  cold  distilled  water,  0.5  Gm. 
of  potassium  and  sodium  tartrate 
added,  the  mixture  macerated, 
with  frequent  agitation,  for  one 
hour  at  15°  C.  (59°  F.),  then  fil- 
tered, and  a  drop  of  ammonia  water 
added  to  the  filtrate,  not  more  than 
a  slight  turbidity  should  appear. 
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Uses. — This  salt  closely  resembles  quinine  sulphate  in  its  medicinal 
effects,  and  may  be  used  for  the  same  purposes  in  somewhat  larger  doses. 

,  NUX   VOMICA.    U.  S.     Nux  Vomica. 

The  seed  of  Strychnos  Nux-vornica  Linne  (nat.  ord.  Loganiaceoe). 

Nux  vomica  contains  strychnine,  brucine,  CijHjgNjO^,  probably  lo- 
ganin,  igasuric  acid,  protein  compounds,  gum,  fixed  oil,  sugar,  etc. 
Stryclinine  is  official,  and  will  be  considered  separately.  Brucine  is 
readily  soluble  in  alcohol  and  in  chloroform;  it  is  colored  bright  red 
by  nitric  acid,  and  its  sohition  acquires  a  rose-red  coloration  with  chlo- 
rine water.  The  presence  of  igasurine  is  now  considered  doubtful. 
The  fixed  oil  is  soluble  in  alcohol,  and  the  alkaloids  are  soluble  in  the 
oil :  in  making  the  extract  the  oil  should  be  separated  and  shaken  with 
diluted  alcohol  to  dissolve  the  alkaloids.  This  solution  should  be 
evaporated  and  mixed  with  the  extract.  Nux  vomica  is  poisonous  in 
large  doses;  in  doses  of  three  grains  (0.19  Gm.)  it  is  tonic. 

Official  Preparations. 

Extraotum  Nuois  VomicaB Made  with  a  menstruum  of  .3  parts  of  alcohol  and  1 

Extract  of  Nux  Vomica.  part  of  water,  with  5  percent,  of  acetic  acid.     Dose, 

one-half  to  two  grains  (O.li:-!  to  O.l.'i  (im.). 
Extractum  Nucis  Vomicae  Fluidum   .  Made  with  a  menstruum  of  .■?  parts  of  alcohol  and  1 
Fluid  Extract  of  Nux  Vomica.  part  of  water,  with   b  per  cent,  of  acetic  acid  (see 

page  415).      Dose,  one  to  three  minims   (0.06  to 
0.18  C.c). 

Tinctura  Nucis  Vomicae Made  by  dissolving  20  Gm.  of  extract  of  nux  vomica 

Tincture  of  Nux  Vomica.  in  a  mixture  of  3  parts  of  alcohol  and  1  part  of 

water,  to  make  1000  C.c.  (see  page  373).     Dose, 
twenty  minims  (1.2  Co.). 


STRYCHNINA.   U.S.     Strychnine. 

C2,n,,,N,A=:  333.31. 

An  alkaloid  obtained  from  Nux  Vomica,  and  also  obtainable  from  other  plants  of 
the  natural  order  Lo<janiacece. 

Preparation. — Strychnine  may  be  made  by  the  process  formerly 
official,  as  follows : 

Take  of  Nux  Vomica,  rasped,  48  oz.  troy ;  Lime,  in  fine  powder,  6 
oz.  troy ;  Hydrochloric  xicid,  3|^  oz.  troy ;  Alcohol,  Diluted  Alcohol, 
Diluted  Sulphuric  Acid,  Water  of  Ammonia,  Purified  Animal  Char- 
coal, Water,  cacli,  a  sufficient  quantity.  Macerate  the  Nux  Vomica  for 
twenty-four  hours  in  16  pints  of  water,  acidulated  with  one-third  of 
the  Ilydrochloric  Acid ;  then  boil  for  two  hours,  and  strain  with  eX' 
pression  through  a  strong  muslin  bag.  Boil  the  residue  twice  succes- 
sively in  the  same  quantity  of  acidulated  Water,  each  time  straining  as 
before.  Mix  the  decoctions  and  ev'aporate  to  the  consistence  of  thin 
syrup  ;  then  add  the  Lime  previously  mixed  with  a  pint  of  Water,  and 
boil  for  ten  minutes,  frequently  stirring.  Pour  the  whole  into  a  double 
muslin  bag,  and,  having  thoroughly  washed  the  precipitate,  press,  dry, 
and  powder  it.  Treat  the  powder  repeatedly  wdth  Diluted  Alcohol,  in 
order  to  remove  the  brucine,  until  the  washings  are  but  faintly  reddened 
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by  nitric  acid.  Then  boil  it  repeatedly  with  Alcohol  until  deprived  of 
its  bitterness,  mix  the  several  tinctures,  and  distil  off'  the  Alcohol  by 
means  of  a  water-bath.  Having  washed  the  residue,  mix  it  with  a 
pint  of  Water,  and,  applying  a  gentle  heat,  drop  in  enough  Diluted 
Sulphuric  Acid  to  neutralize  and  dissolve  the  alkaloid.  Then  add 
Purified  Animal  Charcoal,  and,  having  boiled  the  mixture  for  a  few 
minutes,  filter,  evaporate,  and  set  aside  to  crystallize.  Dissolve  the 
crystals  in  Water,  and  add  sufficient  Water  of  Ammonia  to  precipitate 
the  Strychnine.  Lastly,  dry  this  on  bibulous  paper,  and  keep  it  in  a 
well-stopped  bottle. 

In  this  process  strychnine  hydrochlorate  is  formed  :  this  is  decom- 
posed by  lime,  and  the  strychnine  is  dissolved  out  of  the  excess  of 
lime  with  boiling  alcohol  (the  brucine  having  been  previously  removed 
by  treatment  with  diluted  alcohol),  the  alcoholic  solution  is  evaporated, 
and  sulphuric  acid  added  to  dissolve  the  alkaloid  ;  the  solution  is 
decolorized  and  evaporated  to  crystallize.  The  crystals  of  strychnine 
sulphate  are  dissolved  and  strychnine  precipitated  by  adding  ammonia 
water. 


Strychnina.  U.S. 

Odor,  Taste, 

Solubility. 

AND  Kkaction. 

Water. 

Alcohol. 

Other  Solvents. 

Colorless,     transparent,     octohe- 
dral  or  prismatic  crystals,  or 
a   white,    crystalline    powder, 
permanent  in  the  air.     When 
heated  to  268°  C.  (514.4°  F.), 
Strychnine   melts.      Upon   ig- 
nition, it  is  consumed,  leaving 
no  residue. 

Odorless;   intensely 
bitter  taste,  which 
is  still  fierceptible 
in  a  highly  dilute 
(1  in  700,(100)  so- 
lution ;      alkaline 
reaction. 

At  15°  C. 
(59°  F.), 
6700  parts 

Boiling, 
2500  parts 

At  15°  C. 

(59°  F.), 

.   110  parts. 

Boiling, 
.     12  parts. 

Soluble    in    7 
parts  of  chlo- 
roform,    but 
almost  insol- 
uble in  ether. 

Test  fob  Identitt. 

Impurity.                Tkst  foe  Impurity. 

If  a  minute  quantity  of  Strychnine  be  dissolved  in 
about  0.5  C.c.  of  concentrated  sulphuric  acid,  on 
a  white  porcelain  surface,  and  a  small  crystal  of 
potassium   dichromate  slowly  drawn   across  the 
liquid  with  a  glass  rod,  there  will  be  produced 
at  first,  momentarily,  a  blue  color,  which  quickly 
changes  to  purplish-blue,  then  gradually  to  vio- 
let, purplish-red,  and  cherry-red,  and  finally  to 
orange  or  yellow. 

Brucine. 

On  dissolving  0.02  Gm.  of 
Strychnine  in  2  C.e.  of 
n  i  t  r  ic    acid    (specific 
gravity  1.300),  in  a  small 
test-tube,  the  acid  should 
not  turn  more  than  faint- 
ly yellow. 

Uses. — Strychnine  is  tonic  in  doses  of  one-sixtieth  of  a  grain  (0.001 
Gm.).  It  may  sometimes  be  given  in  doses  of  one-twentieth  of  a 
grain  (0.003  Gm.). 


STRYCHNINiE   SULPHAS.   U.  S.     Strychnine  Sulphate. 
(C,,H,,N30,),H,S0,  +  5H,0  =  854.24. 

Preparation. — This  salt  is  prepared  during  the  process  for  making 
strychnine.     (See  preceding  article.) 
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StrychnintD  Sulphas.  U.S. 

Onon,  Taste, 

SOLl'BIUTY. 

AND  Keaction. 

Water. 

Alcohol. 

Other  Solvent. 

Colorless     or     white,    prismatic 
crystals,    efllorescent    in     dry 
air.     When  heated  to  100°  C. 
(212°  F.),  the  salt  slowly  loses 
its    water    of     crystallization 
(10.51   per  cent.);  more   rap- 
idly  when  heated  to    110°  C. 
(230°     F.).       When     quickly 
heated  to   200°  C.   (.392°  F.j, 
the  salt  fuses.     Upon  ignition, 
it    is    consumed,    leaving    no 
residue. 

Odorless;   intensely 
bitter  ta.ste,  which 
is  still  perceptible 
in  a  highly  dilute 
(1   in  700,'OOOJ  so- 
lution ;        neutral 
reaction. 

At  15°  C. 

(59°  F.), 
50  parts. 

Boiling, 
2  parts. 

At  1.5°  C. 

(59°  F.), 
109  parts. 

Boiling, 
8.5  parts. 

Almost  insol- 
uble in  ether. 

Tests  for  Identity. 

Impurity.               Test  for  Impurity. 

On   adding  potassium  or  sodium  hydrate  T.S.  to 
an  aqueous  solution  of  the  salt,  a  white  precipi- 
tate is  thrown  down,  which  is  insoluble  in  an 
excess  of  the  alkali,  and  which  should  respond 
to   the   reactions  and  tests  of  strychnine  (see 
Strychnina). 

Barium  chloride  T.S.  added  to  the  aqueous  solution 
throws  down   a  white  precipitate   insoluble  in 
hydrochloric  acid. 

f  On  dissolving  0.05  Gm.  of 
Strychnine  Sulphate  in  2 
C.c.  of   nitric  acid   (spe- 
Brucine.      -j       cific  gravity  1.. 300),  in  a 
small  test-tube,  the  acid 
should  not  turn  more  than 

l^       faintly  yellow. 

Uses. — Strychnine  sulphate  is  more  useful,  medicinally,  than  strych- 
nine only  because  it  is  much  more  soluble.  The  close  is  one- twentieth 
of  a  gram  (0.003  Gm.). 

GELSEMIUM.   U.S.     Gelsemium.     [Yellow  Jasmine.] 

The  rhizome  and  roots  of  Gelsemium  sempervirens  (Linne)  Persoon  (nat.  ord. 
Loganiacece) . 

Gelsemium  contains  gelsemine,  CnHijNOj,  gelseminic  acid,  volatile 
oil,  starch,  resin,  fat,  coloring-matter,  etc.  Alcohol  is  the  best  solvent 
for  its  active  principles.  It  is  used  as  an  antispasmodic  and  sedative. 
Dose,  three  grains  (0.19  Gm.). 

Official  Preparations. 

Extraotum  Gelsemii  Fluidum  .  Made  with  alcohol  (see  page  407).    Dose,  two  to  three  minims 

Fluid  Extract  of  Gelsemium.         (0.12  to  0.18  C.c). 
Tinctura  Gelsemii Made  by  percolating  150  Gm.  of  gelsemium  with  a  men- 
Tincture  of  Gelsemium.  struura  of  05  parts  of  alcohol  and  35  parts  of  water  until 
1000  C.c.  are  obtained  (see  page  368),     Dose,  ten  to  twenty 
minims  (0.0  to  1.2  Co.). 


PHYSOSTIGMA.   U.S.     Physostigma.     [Calabar  Bean.] 
The  seed  of  Physostigma  venenosum  Balfour  (nat.  ord.  Leguminosa:). 

Physostigma  contains  physostlgmine,  or  eserine,  CisHjiN^Og,  as  it  is 
more  frequently  called.  This  alkaloid  is  amorphous  and  without  taste, 
soluble  in  water,  but  more  soluble  in  alcohol,  ether,  chloroform,  carbon 
disulphide,  and  benzol.  It  also  contains  calabnrine,  an  alkaloid  derived 
from  eserine,  with  a  neutral  principle,  physosterin,  starch,  protein  com- 
pounds, mucilage,  etc. 
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Physostigma  is  sedative,  and  acts  as  a  powerful  poison,  contracting 
the  pupil  of  the  eye.     Dose,  one  to  three  grains  (0.06  to  0.19  Gra.). 


Extractum  Physostigmatis 

Extract  of  Physostigma. 

Tinotura  Physostigmatis  . 

Tincture  of  Physostigma. 


Official  Preparations. 

Made  with  alcohol  (see  page  455).     Dose,  one-eighth  of  a  grain 

(0.008  Gm.). 
Made  by  percolating  150  Gm.  of  physostigma  with  sufficient 

alcohol   to   make  1000  Co.  (see  page  375).     Dose,  twenty 

minims  (1.2  Co.). 


PHYSOSTIGMINiE   SALICYLAS.   U.  S.     Physostigmine  Salicylate. 
Ci^H.iNjO.C^HeOj ;  412.17. 

[EsERiNE  Salicylate.] 
The  salicylate  of  an  alkaloid  obtained  from  Physostigma. 

Preparation. — This  salt  may  be  made  by  adding  2  parts  of  physo- 
stigmine to  a  solution  of  1  part  of  salicylic  acid  in  35  parts  of  boiling 
distilled  water,  and  allowing  the  salt  to  crystallize  on  cooling. 


Odor,  Taste,  and 
Keactio.n. 

Solubility. 

Phyaostigminae  Salicylas.   U.S. 

Water. 

Alcohol. 

Colorless  or  faintly  yellowish,  shining,  acicu- 
lar,   or   short,   columnar   crystals,    gradually 
turning   reddish  when   long   exposed   to  air 
and  light.     When   heated  on  platinum  foil, 
the  salt  is  completely  dissipated. 

Odorless ;          bitter 
taste ;  faintly  acid 
reaction. 

At  16°  C. 

^(59°  F.), 
150  parts. 

Boiling, 
30  parts. 

At   15°  C. 
(59°  F.), 
12  parts. 

Boiling, 
Very  solu- 
ble. 

Tests  foe  Identity. 


When  heated  to  about  179°  C.  (354.2°  F.),  the  salt  melts.  Upon  ignition,  it  is  consumed, 
leaving  no  residue.  On  adding  a  small  portion  of  the  salt  to  colorless,  concentrated  sul- 
phuric acid,  the  latter  assumes  a  tint  not  deeper  than  yellow. 

If  a  minute  portion  of  the  salt  be  added  to  a  few  C.c.  of  ammonia  water,  in  a  small  capsule, 
the  liquid  will  acquire  a  yellowish-red  color.  On  evaporating  the  liquid,  on  a  water-bath, 
a  blue  residue  will  be  left,  which  yields,  with  alcohol,  a  blue  solution  becoming  violet-red 
upon  supersaturation  with  acetic  acid,  and  exhibiting  a  strong,  reddish  fluorescence. 

The  aqueous  solution  of  the  salt,  when  mixed  with  ferric  chloride  T.S.,  assumes  a  deep  violet 
color. 


Uses. — The  salts  of  physostigmine,  or  eserine,  are  used  to  contract 
the  pupil  of  the  eye.  The  advantage  possessed  by  the  salicylate  is 
that  it  is  more  permanent  and  less  liable  to  deliquesce.  The  dose  for 
internal  administration  should  not  be  more  than  one-twentieth  of  a 
grain  (0.003  Gm.). 

PHYSOSTIGMINiE    SULPHAS.   U.  S.     Physostigmine  Sulphate. 

(C,5H,,N30,),H.,SO, ;  646.82. 
[Eserine  Sulphate.] 
The  sulphate  of  an  alkaloid  obtained  from  Physostigma. 

This  salt  has  the  disadvantage  of  being  very  deliquescent :  tiie 
salicylate  is  to  be  preferred. 
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FhyBOsti^minae  Sulphas.   U.S. 

Odob,  Taste, 
AND  Reaction. 

Solubility. 

Water. 

Alcohol. 

A  white  or  yellowish-white,  micro-crystal- 
line powder,  very  deliquescent  when  ex- 
posed to  moist  air,  and  gradually  turning 
reddish  by  exposure  to  air  and  light.     At 
105°  C.    (221°   F.),   the   salt   melts,  and 
upon  ignition  it  is  consumed,  leaving  no 
residue. 

Odorless;  hav- 
ing a  bitter 
taste  and  a 
neutral  reac- 
tion. 

Very  soluble. 

Very  soluble. 

Tests. 


On  adding  a  small  portion  of  the  salt  to  colorless,  concentrated  sulphuric  acid,  the  latter  should 
not  assume  a  tint  deeper  than  yellow. 

If  a  minute  portion  of  the  salt  he  added  to  a  few  C.c.  of  ammonia  water  in  a  small  capsule,  the 
liquid  will  acquire  a  yellowish-red  color.  On  evaporating  this  liquid  on  a  water-bath,  a  blue 
or  bluish-gray  residue  will  be  left,  which  yields,  with  alcohol,  a  blue  solution  becoming 
violet-red  upon  supersaturation  with  acetic  acid,  and  exhibiting  a  strong  reddish  fluorescence. 

The  aqueous  solution  of  the  salt  yields,  with  barium  chloride  T.S.,  a  white  precipitate,  insolu- 
ble in  hydrochloric  acid. 

Uses. — The  dcse  of  physostigmine  sulphate  is  one-twentieth  of  a 
grain  (0.003  Gm.). 

BELLADONN.ffii   FOLIA.   U.S.     Belladonna  Leaves. 

The  leaves  of  Atropa  Belladonna  Liiine  (nat.  ord.  Solanaccce). 


BELLADONN-(E    RADIX.   U.  S.     Belladonna  Root. 

The  root  of  Airojm  Belladonna  Linne  (nat.  ord.  Solanaccce). 

Belladonna  owes  its  activity  to  atropine,  C17H23NO3,  and  a  small 
quantity  of  hyoscyamine :  belladonine  is  also  present.  Atropine  and 
hyoscyamine  and  some  of  their  salts  are  official.  Belladonna  is  narcotic 
and  poisonous  :  it  dilates  the  pupil  of  the  eye.  Dose,  one  to  two 
grains  (0.06  to  0.12  Gm.). 

Official  Preparations. 

Leaves. 

Extractum  Belladonnae  Foliorum  Alooholicum  .  Made  with  belladonna  leaves  and  a  men- 
Alcoholic  Extract  of  Belladonna  Leaves.  struuin  of  2  parts  of  alcohol  and  1  part 

of   water  (see  }'age  445).      Dose,   one- 
fourth  grain  (0.016  Gm.). 

Emplastriim  Belladonnee Made  by  incor])orating  2  parts  of  alcoholic 

Belladonna  Plaster.  extract  of  belladonna  leaves  with  4  parts 

each  of  resin  ])laster  and  soap  j)laster. 
(See  Eniplastra.) 

Tinctura  Belladonnae  Foliorum Made  by  jicrcolating  150  Gm.  of  belladonna 

Tincture  of  Belladonna  Leaves.  leaves  with  suflicient  diluted  alcohol  to 

make  1000  C.c.  (see  pago;i6I).     Dose, 
ten  to  twenty  minims  (0.6  to  1.2  Co.). 
Unguentum  Belladonnae Made  by  rubbing  10  Gm.  of  alcoholic  ex- 
Belladonna  Ointment.  tract  of  belladonna  with   5   (im.  of  di- 
luted alcohol,  and  incorporating  85  Gm. 
of  benzoinated  lard.     (See  Unguenta.) 
Root. 
Extractum  Belladonnae  Radicis  Fluidum  .    .    .  Made  from   belladonna  root  with  a  men- 
Fluid  Extract  of  Hclladonna  Root.                               struum  of  4  parts  of  alcohol  and  I  part  of 

water  (see  page  1^97).     Dose,  one  to  two 
minims  (0.06  to  0.12  C.c). 

Linimentum  Belladonnae Made  by  dissolving  5  (Jm.  of  camphor  in 

Belladonna  Liniment.  95  C.c.  of  fluid  extract  of  belladonna  (see 

page  340). 
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ATROPINA.    U.S.     Atropine. 
C„H,„NO.,;  288.38. 


An  alkaloid  obtained  from  Belladonna.  As  it  occurs  in  commerce,  it  is  always 
accompanied  by  a  small  proportion  of  hyoscyamine  extracted  along  with  it,  from 
which  it  cannot  be  readily  separated. 

Preparation. — This  alkaloid  may  he  prepared  by  adding  sulphuric 
acid  to  a  concentrated  alcoholic  tincture  of  the  root  to  convert  the 
atropine  into  the  sulphate,  distilling  off  the  alcohol,  adding  water  to 
the  residuary  liquid,  filtering  to  separate  oil  and  resin,  and  treating  the 
filtrate  with  potassium  hydrate  and  chloroform.  By  evaporating  the 
latter,  atropine  is  obtained. 


Atropina.  U.S. 

Odor,  Taste, 
AND  Kkaciion. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

White,  acicular  crystals,  or  a  more  or 
less  amorphous,  white  powder,  and 
gradually  assuming  a  yellowish  tint 
on  e.'iposure  to  air.  Its  saturated 
aqueous  solution  acquires  a  pink  color 
upon  the  addition  of  a  drop  of  phe- 
nolphtalein  T.S. 

At  about  108°  C.  (226.4°  F.)  it  melts, 
forming  a  colorless  liquid;  at  about 
140°  C.  (284°  F.)  it  begins  to  give 
off'  white,  acrid  fumes,  and  when  ig- 
nited it  is  consumed  without  leaving 
a  residue. 

Atropine  and  its  salts  are  decomposed 
by  prolonged  contact  with  sodium  or 
potassium  hydrate,  and,  if  heated 
with  either  of  them,  evolve  ammonia. 

Odorless;  bit- 
ter and  acrid 
taste;  mark- 
edly alkaline 
reaction. 

At  15°C. 
(59°  F.), 

Cold, 
130  parts. 

3  parts. 

Soluble    in    4 
l)arts  of  chlo- 
roform,       16 
parts       of 
ether,     and 
about      50 
parts  of  gly- 
cerin. 

Tests  for  Identity,  Qualitative  Tests,  etc. 


With  sulphuric  acid  Atropine  yields  a  colorless  solution,  which  is  not  colored  by  nitric  acid 
(absence  of  and  difference  from  morphine).  If  a  small  quantity  of  Atropine,  or  one  of  its 
salts,  be  heated  with  a  few  C.c.  of  concentrated  sulphuric  acid,  a  peculiar  odor,  recalling  that 
of  a  mixture  of  rose,  orange  flower,  and  melilot,  will  become  noticeable.  On  now  gradually 
adding  minute  fragments  of  potassium  dichromate,  the  odor  will  change  to  that  of  oil  of  bitter 
almond,  the  rose  odor  disappearing  as  more  dichromate  is  added. 

On  dissolving  a  small  quantity  (about  0.1  Gm.)  of  Atropine  in  2  C.c.  of  alcohol,  and  adding 
an  equal  volume  of  mercuric  chloride  T.S.,  a  yellow  precipitate,  which  soon  turns  red,  is 
produced. 

On  adding  concentrated  sulphuric  acid  to  Atropine,  no  color  should  be  yjroduced  (absence  of 
readily  carbonizahle,  organic  impurities).  The  aqueous  solution  of  Atropine,  or  of  any  of 
its  salts,  is  not  precipitated  by  platinic  chloride  T.S.  (diff"erence  from  must  otiier  alkaloids). 
With  gold  chloride  it  yields  a  precipitate  which,  when  recrystalliz«d  from  boiling  water 
acidulated   with  hydrochloric  acid,  is  deposited,  on  cooling,  in  minute  crystals,  forming  a 

,   yellow,  lustreless  powder  on  drying  (difi'erence  from  hi/uscyamine). 

Uses. — Atropine  is  chiefly  used  to  dilate  the  pu})il  of  the  eye :  the 
sulphate,  however,  is  preferred,  on  account  of  its  solubility.  It  has  the 
properties  of  belladonna  when  given  internally,  and  is  narcotic.  Dose, 
one  one-hundred-and -twentieth  to  one-sixtieth  of  a  grain  (0.0005  to 
0.001  Gra.). 

ATROPINiE    SULPHAS.    U.S.     Atropine  Sulphate. 

(CnHjjlS 0.,)2H,,!S0^ ;  674.58. 

Preparation. — Atropine  sulphate  may  be  prepared  by  suspending 
120  grains  of  atropine  in  4  fl.  dr.  of  distilled  water  and  adding  diluted 
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sulphuric  acid  until  the  alkaloid  is  dissolved  and  the  solution  is  neutral. 
Tlie  latter  is  then  evaporated  to  dryness  at  a  temperature  not  exceeding 
37.7°  C.  (100°  F.). 


Atropinae  Sulphas.   U.S. 

Odob,  Taste, 
AND  Keaction. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

A    white,    indistinctly    crystalline 
powder,   permanent  in   the  air. 
At  187°  C.   (30'.)°    F.)   the  salt 
molts,  forming  a  brownish-yel- 
low   liquid.     When    ignited,    it 
chars,  emits    acrid    vapors,  and 
is  completely  consumed. 

Odorless ;  very 
bitter,  nause- 
ating taste ; 
neutral  reac- 
tion. 

At  15°  C. 
(69°  F.), 
0.4  part. 

Cold, 
6.2  parts. 

2270     parts    of 
ether;         694 
parts  of  chlo- 
roform. 

Tests  for  Identity. 


On  adding  sodium  carbonate  T.S.  to  a  concentrated  aqueous  solution  of  the  salt,  a  white 
precipitate  is  obtained  which  answers  to  the  reactions  of  Atropine.  (See  Atropina.)  An 
aqueous  solution  of  the  salt  yields,  with  barium  chloride  T.S.,  a  white  precipitate  insoluble 
in  hydrochloric  acid. 


Uses. — Atropine  sulphate  is  preferred  to  the  alkaloid  for  use  as  a 
mydriatic :  an  aqueous  solution  is  generally  emj)loyed  for  this  pur- 
pose. The  internal  dose  is  from  one  one-hundred-and-twentieth  to 
one-sixtieth  of  a  grain  (0.0005  to  0.001  Gra.). 


HYOSCYAMUS.   U.  S.     Hyoscyamus.     [Henbane.] 

The  leaves  and  flowering  tops  of  Hyoscyamus  niger  Linne  (iiat.  ord.  Solanacece)^ 
collected  from  plants  of  the  second  years  growth. 

Hyoscyamus  contains  hyoscyamine,  C17H23NO3,  hyoscine,  C17H23NO3, 
hyoscypicrin,  C27H52O14,  chlorophyll,  mucilage,  extractive,  etc.  Hyos- 
cyamus is  narcotic,  liypnotic,  and  slightly  laxative.  Dose,  five  grains 
(0.3  Gm.). 

Official  Preparations. 


Extractum  Hyoscyami 

Extract  of  Hyoscyamus. 

Extractum  Hyoscyami  Fluidum 

Fhiid  Extract  of  Hyoscyamus. 

Tinctura  Hyoscyami 

Tincture  of  Hyoscyamus. 


Made  with  2  parts  of  alcohol  and  1  part  of  water  (see 
page  450).  Dose,  one  to  two  grains  (0.06  to  0.12 
Gm.). 

Made  with  2  parts  of  alcohol  and  1  part  of  water  (see 
page  410).     Dose,  five  minims  (0.3  C.c). 

Made  by  percolating  150  (iin.  of  hyoscyamus  with  suf- 
ficient diluted  alcohol  to  make  1000  C.c.  (see  page 
369).     Dose,  one  fluidrachm  (3.7  C  c). 


HYOSCINiE    HYDROBROMAS.    U.  S.     Hyoscine  Hydrobromate. 

C,7H2,NO^HBr  +  3H,,0  ;  436  98 

The  hydrobromate  of  an  alkaloid  obtained  from  Hyoscyamus.     It  should  be  kept 
in  small,  well-stoppered  vials. 

Hyoscine  is  prepared  by  evaporating  the  mother-waters  obtained 
after  the  crystallization  of  h}-oscyamine. 
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HyoBcinse  Hydrobromas.  U.  S. 

Odor,  Taste, 
AND  Keaution. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

Colorless,      transparent,      rhombic 

Odorless;  acrid. 

At  15°  C. 

Cold, 

Very       slightly 

crystals,  permanent  in  the  air. 
When   heated   to   100°   C.   (212° 

slightly  bitter 
taste ;  neutral 

(59°  F.), 
1.9  parts. 

13  parts. 

soluble    in 
ether  or  chlo- 

F.) the   salt   loses   its   water  of 

re.iction. 

roform. 

crystallization,    and    fuses    to   a 

thick,   syrupy   mass,   which   be- 

comes   quite    fluid    at    1(50°    C. 

(320°  F.). 

Tests  foe  Identity. 


When  ignited,  it  is  consumed,  leaving  no  residue.  Addition  of  ammonia  water  to  the  aqueous 
solution  of  the  salt  ( 1  in  60)  produces  no  change,  but  sodium  or  potassium  hydrate  T.S. 
causes  a  white  turbidity.  Addition  of  silver  nitrate  T.S.  to  the  aqueous  solution  produces  a 
yellowish-white  precipitate,  which  is  insoluble  in  nitric  acid,  but,  when  filtered  off  and 
washed,  is  soluble  in  ammonia  water  diluted  with  its  own  volume  of  water. 

If  5  drops  of  fuming  nitric  acid  be  added  to  0.01  Gm.  of  the  salt,  in  a  small  porcelain  capsule, 
and  the  mixture  be  evaporated  to  dryness  on  a  water-bath,  a  scarcely  tinted  residue  will  be 
left,  which,  when  treated,  after  cooling,  with  a  few  drops  of  an  alcoholic  solution  of  potassium 
hydrate,  will  assume  a  violet  color. 


Uses. — The  salts  of  hyoscine  are  very  powerful,  and  impure  amor- 
phous hyoscyamine  often  contains  hyoscine.  Hyoscine  hydrobromate 
is  a  soporific  in  small  doses,  one  one-hundred-and-twentieth  of  a  grain 
(0.0005  Gm,),  but  powerfully  narcotic  in  larger  doses. 

HYOSCYAMINiE    HYDROBROMAS.   U.  S.     Hyoscyamine  Hydrobromate. 
Ci7H23N03HBr  =^  369.14. 
The  hydrobromate  of  an  alkaloid  obtained  from  Hyoscyamus.     It  should  be  kept 
in  small,  well-stoppered  bottles. 

This  salt  was  introduced  into  the  U.  S.  P.  1890.  It  is  somewhat 
more  stable  than  the  sulphate. 


Hyoscyaminae  Hydrobromas.  U.S. 

Odor,  Taste, 
AND  Keaction. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

A     yellowish  -  white,     amorphous, 
resin-like     mass,    or     prismatic 
crystals,   deliquescent  on    expo- 
sure to  air.    At  78°  C.  (172.4°  F.) 
the  salt  melts,  forming  a  nearly 
colorless  liquid.     When  ignited, 
it  is  consumed,  leaving  no  resi- 
due. 

Tobacco  -like 
•    odor,  particu- 
larly   when 
damp ;    acrid, 
nauseous,  and 
bitter     taste ; 
neutral    reac- 
tion. 

At  15°  C. 
(59°  F.), 
0.3  part. 

Cold, 
2  parts. 

3000    parts     of 
ether,    or    250 
parts   of  chlo- 
roform. 

Tests  for  Identity. 


An  aqueous  solution  of  the  salt  is  not  precipitated  by  platinic  chloride  T.S.  (difference  from  mo/it 
other  alkaloids).  With  gold  chloride  T.S.  it  yields  a  precipitate  which,  when  recrystallized 
from  a  small  quantity  of  boiling  water  acidulated  with  hydrochloric  acid,  is  deposited,  on 
cooling,  in  minute,  lustrous,  golden-yellow  scales  (difference  from  atropine). 

The  aqueous  solution  of  the  salt  yields,  with  silver  nitrate  T.S.,  a  yellowish-white  precipitate, 
which  is  insoluble  in  nitric  acid,  but,  when  filtered  off  and  washed,  is  soluble  in  ammonia 
water  diluted  with  its  own  volume  of  water. 
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Uses. — This  salt  is  used  as  a  narcotic  and  sedative, 
one-sixtieth  of  a  grain  (0.001  Gm.). 


The  dose  is 


HYOSCYAMINiE    SULPHAS.   U.  S.     Hyoscyamine  Sulphate. 

(C\,II,3N03),II,SO, ;  G74.58. 

The  neutral  sulphate  of  an  alkaloid  obtained  from  Hyoscyamus.  It  should  be 
kept  in  small,  well-stoppered  vials. 

Preparation. — The  acidulated  tincture  of  the  seeds,  deprived  of  their 
fixed  oil,  is  evaporated  and  almost  neutralized  with  soda,  and  then  pre- 
cipitated with  tannin.  Tlie  moist  precipitate,  mixed  with  lime,  is  ex- 
hausted with  alcohol,  and  the  solution  acidulated,  concentrated,  and  agi- 
tated with  ether  to  remove  coloring-matter  and  oil.  The  hyoscyamine 
sulphate  is  decolorized  and  recrystallized. 


Hyoscyaminse  Sulphas.    U.  S. 


Tests  fok  Idkntity. 


White,  indistinct  crystals,  or  a  white  pow- 
der, deliquescent  on  exposure  to  damp  air, 
odorless,  having  a  bitter  and  acrid  taste 
and  a  neutral  reaction,  soluble  in  0.5  j)art 
of  water  and  in  2.5  parts  of  ah^ohol,  very 
slightly  soluble  in  ether  or  cliloroform. 
An  aqueous  solution  of  the  salt  is  not  pre- 
cipitateil  by  plalinic  chloride  T.S.  (difi'er- 
ence  from  diohI  other  ulkaloidn). 


With  gold  chloride  T.S.  it  yields  a  precipitate 
wliich,  when  recrystallized  from  boiling  water 
acidulated  with  hydrochloric  acid,  is  depos- 
ited, on  cooling,  in  minute,  lustrous,  golden- 
yellow  scales  (difference  from  iitropine).  The 
aqueous  solution  yields  with  barium  chloride 
a  white  precipitate  insoluble  in  hydrochloric 
acid. 


Uses. — This  salt  of  hyoscyamine  is  used  as  a  narcotic  and  sedative, 
in  doses  of  one  sixtieth  of  a  grain  (0.001  Gm.) :  it  is  largely  used  by 
alienists  in  controlling  maniacal  excitement.  It  is  occasionally  used  as 
a  mydriatic. 

STRAMONII    FOLIA.   U.  S.     Stramonium  Leaves. 

The  leaves  of  Datura  Stramonium  Linne  (nat.  ord.  Solanaceoe). 

STRAMONII    SEMEN.   U.S.     Stramonium  Seed. 
The  seed  of  Datura  Stramonium  Linne  (nat.  ord.  Solanaceoe). 

Stramonium  contains  daturine,  which  has  been  proved  to  be  a  mix- 
ture of  hyoscyamine  and  atro])iue  :  the  leaves  contain  albumen,  muci- 
lage, and  potassium  nitrate.  In  the  seeds  there  is  found  about  25  per 
cent,  of  fixed  oil,  with  resins,  mucilage,  etc.  Stramonium  is  narcotic 
and  poisonous.     Dose,  two  to  three  grains  (0.13  to  0.19  Gm.). 

Official  Preparations. 

Extractum  Stramonii  Seminis Made  with  stramonium  need  and  a  menstruum  of 

Extract  of  Stramonium  Seed.  diluted  alcohol  (see  page  466).     Dose,  half  a 


Extractum  Stramonii  Seminis  Fluidum 

Fluid  E.xtract  of  Stramonium  Seed. 


diluted  alcohol  (see  page  466). 
grain  (0.0:i  Gm.). 
Made  with  stramonium  seed  and  a  menstruum  of 
3  parts  of  alcohol  and  1  part  of  water  (see  page 
425).  Dose,  one  to  two  minims  (0.06  to  0.12 
C.c). 

Tinctura  Stramonii  Seminis Made  by  percolating  150  flm.  of  stramonium  seed 

Tincture  of  Stramonium  Seed.  with  sufficient  diluted  alcohol  to  make  1000  C.c. 

(see  page  l)7S).    Dose,  twenty  minims  (1.2  C.c). 

Unguentum  Stramonii Made  by  rubbing  10  Gm.  of  extract  of  stramonium 

Stramonium  Ointment.  seed  with  5   Gm.  of  water,  and   incorporating 

witli    85  Gm.  of  benzoinated  lard.     (See  Un- 
guenta.) 
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DULCAMARA.   U.  S.     Dulcamara.     [Bittersweet.] 
The  young  branches  of  Solarium  Dulcamara  Linne  (nut.  ord.  Solanacecs). 
Dulcamara  coutaius  solanine,  an  alkaloid,  and  dulcainarin,  C22H34O10, 

a  glucoside :  the  latter  is  the  bitter  and  sweet  principle.     The  other 

constituents  are  gum,  wax,  fat,  resin,  etc. 

Official  Preparation. 

Extractum  Duloamarae  Fluidum  .  Made  with  diluted  alcohol  (see  page  404).     Dose,  thirty 
Fluid  Extract  of  Dulcamara.  to  sixty  minims  (1.8  to  3.7  Co.). 


PILOCARPUS.   U.S.     Pilocarpus.     [Jaborandi.] 

The  leaflets  of  Pilocarpus  Selloanus  Engler  (Rio  Janeiro  Jaborandi),  and  of  Pilo- 
carpus  Jaborandi  Holmes  (Pernambuco  Jaborandi),  (nat.  ord.  Rutacece). 

Pilocarpus  contains  pilocarpine,  CnHigNgOg,  and  a  volatile  oil  con- 
sisting principally  of  dipentene,  CjQHjg,  a  terpene.  The  leaves  are 
coriaceous  and  difficult  to  powder.  It  is  diaphoretic  and  sialagogue. 
Dose,  twenty  grains  (1.3  Gm.). 


Extractum  Pilocarpi  Fluidum 
Fluid  Extract  of  Pilocarpus. 


Official  Preparation. 

Made  with  diluted  alcohol  (see  page  416). 
thirty  minims  (0.9  to  1.8  C.c). 


Dose,  fifteen  to 


PILOCARPINiE  HYDROCHLORAS.   U.S.     Pilocarpine  Hydrochlorate. 

CiiHijNjO^.HCl ;  243.98. 
The  hydrochlorate  of  an  alkaloid  obtained  from  Pilocarpus. 

Preparation. — Pilocarpine  is  added  to  diluted  hydrochloric  acid  until 
it  is  neutralized,  and  the  solution  is  then  concentrated  and  crystallized. 


Pilocarpinae  Hydrochloras.  U.S. 

Odoh,  Taste,  and 
Reaction. 

Solubility. 

Water. 

Alcohol. 

Other  Solvents. 

Minute,  white  crystals,  deliquescent 
on   exposure  to  damp  air.     When 
heated  to  197°  C.  (386.6°  F.)   the 
salt  melts,  and  upon  ignition  it  is 
consumed,  leaving  no  residue. 

Odorless ;   faintly 
bitter  taste ;  neu- 
tral reaction. 

Very 
soluble. 

Very 
soluble. 

Almost  insoluble 
in     ether     or 
chloroform. 

Tests  for  Identity. 


Concentrated  sulphuric  acid  dissolves  the  salt  to  a  colorless  liquid,  with  evolution  of  hydro- 
chloric acid  vapor.  If  a  small  fragment  of  potassium  dichromate  be  added  to  a  few  drops 
of  this  solution,  on  a  white  porcelain  surface,  the  dichromate  will  gradually  dissolve  with  a 
vivid  dark  green  color. 

Fuming  nitric  acid  dissolves  the  salt  with  a  faintly  greenish  tint.  The  aqueous  solution  (1  in 
100)  of  the  salt  is  precipitated  by  iodine  T.S.,  bromine  water,  mercuric  chloride  T.S.,  an  1 
most  other  reagents  for  alkaloids. 

If  the  aqueous  solution  be  slightly  acidulated,  the  subsequent  addition  of  ammonia  water  will 
produce  no  precijiitate.  Sodium  hydrate  T.S.  produces  a  precipitate  only  in  a  concentrated 
solution  of  the  salt. 

The  aqueous  solution  yields  with  silver  nitrate  T.S.  a  white  precipitate  insoluble  in  nitric  acid. 


Uses. — Pilocarpine  hydrochlorate  is  a  diaphoretic  and  sialagogue, 
and  is  often  used  hvpoderniically.  Dose,  one-eighth  to  one-fourth  of 
a  grain  (0.008  to  O.OIG  Gm.). 
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COLCHICI  RADIX.   U.  S.     Colchicum  Root. 

The  corm  of  Colchicum  autumnale  Linne  (nat.  ord.  LUiacca:). 

COLCHICI  SEMEN.   U.  S.     Colchicum  Seed. 
The  seed  of  Colchicum  autumnale  Linne  (nat.  ord.  Liliacea'). 

The  alkaloid  colcJiicine  is  found  in  both  the  conn  and  seed  of  colchi- 
cum. It  is  the  active  principle.  There  are  present  in  the  root  starch, 
gum,  fat,  sugar,  resin,  etc.  In  the  seed  a  fixed  oil  is  found  in  addition 
to  the  other  principles.  The  toughness  of  the  seeds  is  due  to  their 
composition  and  structure,  being  composed  chiefly  of  horny  albumen 
made  up  of  cells  having  very  thick  walls  and  surrounded  by  a  closely 
adherent  testa.  The  seeds  may  be  exhausted  of  their  active  principle 
by  digesting  them,  without  bruising  or  powdering  them,  in  hot  alcohol. 

Official  Preparations. 

Extractum  Colchici  Radicis Made  with  a  incnstiuum  of  :55  jiarts  of  acetic  acid 

Extract  of  Colcliicum  Rout.  and  160  parts  of  water  (see  page  447).     Dose,  one 

to  two  grains  (0.06  to  0.13  Gm.). 
Extractum  Colchici  Eadicis  Fluidum  .  Made  with  2  parts  of  alcohol  and  1  part  of  water 
i'luid  Extract  of  Colchicum  Root.  (see  page  401).     Dose,  two  to  eight  minims  (0.12 

to  0.5  C.c). 

Vinum  Colchici  Radicis Made  by  percolating  400  Gm.  of  colchicum  root  with 

Wine  of  Colchicum  Root.  150  C.c.  of  alcohol  and  850  C.c.  of  white  wine,  to 

make  1000  C.c.  (see  page  382).     Dose,  ten  minims 
(0.6  C.c). 
Extractum  Colchici  Seminis  Fluidum  .  Made  with  a  menstruum  of  2  parts  of  alcohol  and 
Fluid  Extract  of  Colchicum  Seed.  1   part  of  water   (see  page  402).     Dose,   two  to 

eight  minims  (0.12  to  (5.5  C.c). 

Tinctura  Colchici  Seminis Made  by  percolating  150  Gm.  of  colchicum  seed  with 

Tincture  of  Colchicum  Seed.  a  menstruum  of  3  parts  of  alcohol  and  2  parts  of 

water,  to  make  1000  C.c  (see  page  366).     Dose, 
one-half  fluidrachm  (1.8  C.c). 

Vinum  Colchici  Seminis Madeby  percolating  150  (Jm.  of  colchicum  seed  with 

Wine  of  Colchicum  Seed.  150  C.c.  of  alcohol  and  850  C.c  of  white  wine,  to 

make  1000  C.c  (see  page  382).     Dose,  one-half 
fluidrachm  (1.8  C.c). 

VERATRUM    VIRIDE.   U.  S.      Veratrum  Viride.      [American  Hellebore.] 
The  rhizome  and  roots  of  Veratrum  viride  Solander  (nat.  ord.  Liliacece). 

Veratrum  viride  contains  the  alkaloids  J«?/'vme,  veratroidine,  pseudo- 
jerinne,  and  rubijervine.  It  was  supposed  for  many  years  to  owe  its 
activity  to  veratrine.  There  are  also  present  resins,  starch,  coloring- 
matter,  etc.  It  is  a  cardiac  sedative,  poisonous,  with  emetic  and  dia- 
phoretic properties.     Dose,  one  to  two  grains  (0.06  to  0.13  Gm.). 

Official  Preparations. 
Extractum  Veratri  Viridis  Fluidum  .  Made  with  alcohol  (see  page  428).     Dose,  one  to  two 
Fluid  Extract  of  Veratrum  Viride.  minims  (0.06  to  0.12  C.c). 

Tinctura  Veratri  Viridis Made  by  percolating  400  Gm.  of  veratrum  viride  with 

Tincture  of  Veratrum  Viride.  .sufficient  alcohol  to  make  1000  C  c.  (see  page  380). 

Dose,  two  to  four  minims  (0.12  to  0.24  Co.). 

VERATRINA.   U.S.     Veratrine. 

A  mixture  of  alkaloids  obtained  from  the  seed  o?  Asagroea  ojficiiialis  (Schlechten- 
dal  et  Chamisso)  Eindley  (nat.  ord.  Liliacece). 

Preparation. — The  seeds  are  exhausted  with  alcohol,  and  the  alcohol 
recovered  by  distillation.  The  residuary  liqnid  contains  veratrine  in 
its  natural  combination  with  veratric  acid  ;  this  is  diluted  with  water 
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(which  precipitates  the  resins)  and  filtered  ;  potassa  or  ammonia  is  added 
to  the  filtrate,  when  veratrine  is  precipitated.  It  is  then  redissolved, 
decolorized,  and  reprecipitated.  Veratrine  is  used  externally,  in  neu- 
ralgia, rheumatism,  etc.     It  is  sternutatory  and  very  poisonous. 


Odor  and  Taste. 

Solubility. 

Veratrina.   U.S. 

Alcohol. 

Other  Solvents. 

A     white     or     grayish-white, 
amorphous    or    semi-crystal- 
line powder,  permanent  in  the 
air.     When    heated   to   175° 
C.  (347°  F.)  Veratrine  melts, 
forming  a  light  brown  liquid. 
Upon  ignition,  it  is  consumed, 
leaving  no  residue. 

Odorless,  but  causing  intense 
irritation  and  sneezing  when 
even     a    minute    quantity 
reaches   the   nasal    mucous 
membrane;       acrid      taste, 
leaving  a  sensation  of  tin- 
gling and  numbness  on  the 
tongue;  feebly  alkaline  re- 
action. 

At  15°  C.  (59° 
F.),  3  parts. 

Boiling, 
Very  soluble. 

Very    slightly 
soluble       in 
cold   or   hot 
water,    solu- 
ble in  6  parts 
of  ether,  and 
in  2  parts  of 
chloroform. 

Tests  for  Identity. 


With  nitric  acid,  Veratrine  forms  a  yellow  solution.  On  triturating  Veratrine  with  concen- 
trated sulphuric  acid,  in  a  glass  mortar,  the  yellow  or  orange-red  solution  exhibits,  by  reflected 
light,  a  greenish  fluorescence,  which  becomes  more  intense  upon  the  addition  of  more  acid, 
while  the  liquid  is  deep  red  by  transmitted  light. 

On  heating  a  small  portion  of  Veratrine  with  a  few  C.c.  of  hydrochloric  acid,  the  liquid  will 
acquire  a  deep  red  color. 


Oleatum  Veratrinae  .   . 

Oleate  of  Veratrine. 
TInguentum  Veratrinae 

Veratrine  Ointment. 


Official  Preparations. 

Made  by  dissolving  2  Gm.  of  veratrine  in  98  Gm.  of  oleic  acid  (see 

page  342).     Used  externally. 
Made  by  rubbing  4  Gm.  of  veratrine  with  6  Gm.  of  olive  oil  and  90 

Gm.  of  benzoinated  lard.    (See  Unguenta.)     Used  externally. 


CHELIDONIUM.  U.S.     Chelidonium.     [Celandine.] 
The  entire  plant,  Chelidonium  majus  Linne  (nat.  ord.  Papaveraceoe). 

Chelidonium  contains  chelerythrine,  chelklonine,  CigHj^NgOg,  chelido- 
xanthin,  and  chelidonic  odd.  It  is  bitter  and  acrid.  tJsed  as  a  diuretic. 
Dose,  forty  grains  (2.6  Gm.). 


SANGUINARIA.  U.S.     Sanguinaria.     [Bloodroot.] 

The  rhizome  of  Sanguinaria  canadensis  Linne  (nat.  ord.  Papaveraceoe),  collected  in 
autumn. 

Sanguinaria  contains  sanguinarine,  CigHjyN04,  a  colorless  alkaloid, 
which  yields  bright  red  salts  :  another  alkaloid  is  present  which  as  yet 
is  unnamed.  It  also  contains  malic  and  citric  acids,  starch,  resins, 
coloring-matter,  etc.  The  liquid  preparations  invariably  deposit  a 
reddish  precipitate  upon  the  sides  of  the  bottle.  It  is  alterative,  ster- 
nutatory, stimulant,  and  emetic.     The  dose  is  ten  grains  (0.6  Gm.). 


Official  Preparations. 


Extractum  Sanguinariae  Fluidum 

Fluid  Extract  of  Sanguinaria. 


linctura  Sanguinariae    . 

Tincture  of  Sanguinaria. 


Made  with  a  menstruum  of  3  parts  of  alcohol  and  1 
part  of  water,  with  6  per  cent,  of  acetic  acid.  Dose, 
three  to  five  minims  (0.18  to  0.3' C.c.;. 

Made  by  percolating  150  Gm.  of  sanguinaria  with  a 
menstruum  of  3  parts  of  alcohol  and  2  parts  of  water 
with  2  per  cent,  of  acetic  acid,  to  make  1000  C.c.  (see 
page  377).  Dose,  fifteen  to  thirty  minims  (0.9  to 
1.8  C.c). 
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STAPHISAGRIA.   U.  S.     Staphisagria.     [Stavesacre.] 
The  seed  of  Delpluniam  Staphisagria  Liiine  (nat.  ord.  Ranunculaccac). 

Staphisagria  contains  three  alkaloids,  delpliinine,  delphisine,  and  del- 
phinoidine ;  also  sfaphisain,  with  fixed  oil,  protein  compounds,  muci- 
lage, etc.  The  alkaloids  are  soluble  in  chloroform,  fixed  oils,  alco- 
hol, and  ether,  and  an  oleoresin  made  with  benzin  is  a  good  pre})aration. 
It  is  used  principally  externally,  for  killing  body-vermin,  and  is  very 
poisonous. 

ACONITUM.   U.S.     Aconite. 

The  tuber  of  Aconitum  Napellus  Linne  (nat.  ord.  Raniinculacece). 

Aconite  contains  acordtine,  C33H43NO12,  isaconitine,  C33H43NO12,  and 
pseudaconitine,  C36H49NO,i.  Aconine,  C^^^^O^y,  and  j^seudaconine, 
C27H4iNOg,  are  products  of  hydrolysis, 

Aeonitio  acid,  HgCgOg,  is  present,  together  with  resins,  sugar,  fat, 
coloring-matter,  etc.  Aconitic  acid  may  be  produced  by  heating  citric 
acid  to  155°  C.  (311°  F.).  Alcohol  is  the  best  menstruum  for  prepa- 
rations of  aconite.  Aconite  is  sedative  and  very  poisonous.  Dose,  one 
grain  (0.06  Gm.).  The  dose  of  aconitine  is  one  three-hundredth  of  a 
grain  (0.0002  Gm.). 

Official  Preparations. 

Extractum  Aconiti Made  with  alcohol  (see  page  445).     Dose,  one-half  grain 

Extract  of  Aconite.  (0.03  (iin.). 

Extractum  Aconiti   Fluidum  .  Made  with  a  menstruum  of  3  parts  of  alcohol  and  1  part  of 
Fluid  Extract  of  Aconite.  water  (see  page  394).     Dose,  one-half  to  one  minim  (0.03 

to  0.06  C.c). 

Tinctura  Aconiti Made  by  percolating  350  Gm.  of  aconite  with  a  menstruum  of 

Tincture  of  Aconite.  70  parts  of  alcohol  and  30  parts  of  water,  to  make  1000  C.c. 

(see  page  359).    Dose,  one  to  two  minims  (0.06  to  0.12  C.c). 

HYDRASTIS.   U.  S.  Hydrastis.     [Golden  Seal.] 
The  rhizome  and  roots  of  Hydrastis  canadensis  Linne  (nat.  ord.  Ranunculacece) . 

Hydrastis  contains  hydrastine,  C22H23NO6,  berberine,  CgoHi^NO^, 
xanthopuccine,  sugar,  starch,  resin,  coloring-matter,  etc.  The  salts  of 
hydrastine  are  white,  those  of  berberine  are  bright  yellow.  Hydrastis 
is  used  as  an  alterative  and  tonic,  in  doses  of  twenty  to  forty  grains 
(1.3  to  2.G  Gm.). 

Official  Preparations. 

Extractum  Hydrastis  Fluidum  .  Made  with  a  menstruum  of  6  parts  of  alcohol,  3  parts  of 
Fluid  Extract  of  Hydrastis.  water,  and  1  part  of  glycerin  (see  page  410).     Dose,  one 

to  two  tiuidrachms  (3.7  to  7.4  C.c). 

Tinctura  Hydrastis Made  by  percolating  200  Gin.  of  hydrastis  with  suflBcient 

Tincture  of  Hydrastis.  diluted  alcohol  to  make  1000  C.c.  (see  page  369).     Dose, 

one-half  to  one  fluidrachm  (1.8  to  3.7  Co.). 

Glyceritum  Hydrastis Made  by  exhausting   1000  Gm.  of  hydrastis  with  alcohol, 

Glycerite  of  Hydrastis.  adding  250  C.c.  of  water,  evaporating  off  the  alcohol, 

adding  500  C.c.  of  glycerin  and  enough  water  to  make 
1000  C.c.  (seepage  320). 

HYDRASTININiE  HYDROCHLORAS.   U.  S.     Hydrastinine  Hydrochlorate. 
C„Hi,NO.,HCl;  224.97. 

This  is  the  hydrochlorate  of  an  artificial  alkaloid,  hi/dr(istinine,  made 
by  acting  on  colorless  hvdrastine  with  oxidizing  agents.  It  was  intro- 
duced into  the  U.  S.  P.'l890. 
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Hydrastininee  Hydrochloras. 

Odor,  Taste,  and 

Solubility. 

U.b. 

Beaotion. 

Water. 

Alcohol. 

Other  Solvents. 

Light  yellow,   amorphous   gran- 
ules, or  a  pale  yellow,  crystal- 
line  powder,    deliquescent   on 

Odorless ;    bitter, 
saline       taste ; 
acid  reaction. 

At  15°  C. 

(59°  F.), 
0.3  part. 

Cold, 
3  parts. 

DifiBcultly  solu- 
ble in  ether  or 
chloroform. 

exposure  to  damp  air.     When 
heated  to  173°  C.  (333.4°  F.), 
the  salt  undergoes  partial  fu- 
sion,   but    does    not    liquefy. 
Upon  ignition  it  is  consumed, 
leaving  no  residue. 

Tests  fob  Identity. 


A  dilute,  aqueous  solution  of  the  salt  (up  to  about  1  in  100,000)  has  a  decided  blue  fluorescence. 

The  salt  dissolves  in  sulphuric  acid  with  effervescence,  coloring  the  acid  yellowish-red. 

An  aqueous  solution  of  the  salt  is  not  precipitated  by  ammonia  water. 

An  aqueous  solution  of  the  salt  yields,  with  silver  nitrate  T.S.,  a  white  precipitate  insoluble  in 
nitric  acid. 

On  adding  to  2  C.c.  of  an  aqueous  solution  of  the  salt  (1  in  100)  an  excess  of  bromine  water,  a 
yellow  precipitate  is  produced,  which  is  dissolved  by  ammonia  water  to  a  nearly  colorless 
liquid  (difference  from  hydrastine,  with  which  the  ammonia  produces  a  brick  red  precipitate). 

Uses. — Hydrastinine  bydrochlorate  is  an  oxytocic,  in  doses  of  one- 
half  to  one  grain  (0.03  to  0.06  Gm.). 

MENISPERMUM.   U.  S.    Menispermum.     [Yellow  Parilla.     Canadian 

MOONSEEP.] 

The  rhizome  and  roots  of  Menispermum  canadense  Linne  (nat.  ord.  Menisper- 
macece). 

Menispermum  contains  menispine,  berberine,  resin,  starch,  tannin, 
coloring-matter,  etc.  It  is  alterative  and  tonic,  in  doses  of  twenty  to 
forty  grains  (1.3  to  2.6  Gm.). 

Official  Preparation. 

Extractum  Menispermi  Fluidum  .  Made  with  a  menstruum  of  2  parts  of  alcohol  and  1  part 
Fluid  Extract  of  Menispermum.  of  water  (see  page  414). 
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ASPIDOSPERMA.   U.S.     Aspidosperma.     [Quebracho.] 

The  har^  of  Aspidosperma  Quebracho-bianco  Schlechtendal  (nat.  ord.  Apocynaceae). 

This  bark  contains  aspidospermine,  aspidospermatine,  aspidosamine, 
quebrachine,  hypoquebrachine,  and  quebrachamine.  It  is  used  as  an  anti- 
periodic,  in  doses  of  ten  to  twenty  grains  (0.6  to  1.2  Gm.). 

Official  Preparation. 

Extractum  Aspidospermatis  Fluidum  .  Made  with  a  menstruum  of  2  parts  of  alcohol  and 
Fluid  Extract  of  Asjjidosperma.  1  part  of  water  with  10  per  cent,  of  glycerin  (see 

page  396).     Dose,  one-half  to  one  fluidrachm  (1.8 
to  3.7  C.c). 

GRANATUM.   U.  S.     Pomegranate. 
The  bark  of  the  stem  and  root  of  Punica  Granatum  Linne  (nat.  ord.  Lythrariece). 

Pomegranate  contains  four  alkaloids,  pelleticrine,  isopelletierine,  me- 
thylpelletierine,  pseudopelletierine.     The  latter  is  solid  and  crystallizuble ; 
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the  others  are  liquid.  It  also  contains  punico-tannic  acid,  CjoHigOij, 
sugar,  mannite,  j)cctin,  gum,  etc.  Pomegranate  is  anthelmintic,  in  doses 
of  thirty  grains  (1.9  Gni ). 

PAREIRA.   U.  S.     Pareira.     [Pareira  Brava.] 
The  root  of  CJiondodendron  iomentosum  Ruiz  et  Piivon  (nat.  ord.  Alenispermacece). 

This  root  contains  pelosine,  or  cissampeline.  This  has  been  proved  to 
be  identical  with  buxine  and  beberine,  alkaloids  obtained  from  Buxxis 
senipervirens  and  Nectandra  Rodisei.  Pareira  is  tonic,  diuretic,  and 
aperient.     The  dose  is  forty  grains  (2,G  Gm.), 

Official  Preparation. 

Eztractum  Pareirae  Fluidum  .  Made  with  a  menstruum  of  72  parts  of  alcohol,  18  parts  of 
Fluid  Extract  of  Pareira.  water,  and  10  parts  of  glycerin  (see  page  415).     Dose,  one 

fluidrachm  (3.7  C.c). 

IPECACUANHA.  U.  S.     Ipecac. 
The  root  of  Cej^haUis  Ipecacuanha  (Brotero)  A.  Richard  (nat.  ord.  Rubiacece). 

Ipecac  contains  emetine,  C28IT40N2O5,  ipecacuanhic  acid,  pectin,  starch, 
resin,  sugar,  etc.  It  is  emetic  and  expectorant.  The  dose  is  five  to 
thirty  grains  (0.3  to  1.8  Gm.).  The  apothegmatic  matter  which  is 
dissolved  by  hydro-alcoholic  liquids  when  percolating  it,  is  slowly  pre- 
cipitated when  added  to  water  or  syrup.  It  may  be  separated  by  al- 
lowing the  aqueous  liquid  to  stand  until  the  separation  is  completed, 
and  then  filtering. 

Official  Preparations. 

Extracttini  Ipecacuanhse  Fluidum    .    .  Made  with  a  menstruum  of  3  parts  of  alcohol  and  1 
Fluid  Extract  of  Ipecac.  part  of  water  (see  page  411).     Dose,  ten  to  thirty 

minims  (0.6  to  1.8  C.c). 

Trochisci  Ipeoacuanhae Each  troche  contains  about  one-third  grain  of  ipe- 

Trochcs  of  Ipecac.  cac.     (See  Trochisci.) 

Trochisci  Morphinae  et  Ipeoacuanhae  .  Each   troche  contains   about  one-fortieth  grain  of 
Troches  of  Morphine  and  Ipecac.  morphine  and  one-twelfth  grain  of  ipecac. 

Syrupus  Ipeoacuanhae Made  from  70  C.c.  of  fluid  extract  of  ipecac,  10  C.c. 

Syrup  of  Ipecac.  of  acetic  acid,   100  C.c.  of  glycerin,   700  Gm.  of 

sugar,  and  water  to  make  100(1  C.c.  (see  page  306). 

Dose,  thirty  minims  to  two  fluidrachms  (1.8  to  7.4 

Co.). 

Tinctura  Ipeoacuanhae  et  Opii   ....  Made  by  evaporating  100  C.c.  of  deodorized  tincture 

Tincture  of  Ipecac  and  Opium.  of  opium  to  80  C.c,  and  adding  10  C.c.  of  fluid 

extract  of  ipecac  and  suflicicnt  diluted  alcohol  to 
make  100  C.c.  (see  page  370).  Dose,  ten  minims 
(0.6  C.c). 

Vinum  Ipeoacuanhae Made  by  mixing  100  C.c.  of  fluid  extract  of  ipecac 

Wine  of  Ipecac.  with  100  C.c.  of  alcohol  and  800  C.c.  of  white  wine 

(see  page  383).     Dose,  one  fluidrachm  (3.7  C.c). 

Pulvis  Ipeoacuanhae  et  Opii Made  by  triturating  together  10  Gm.  of  powdered 

Powder  of  Ipecac  and  Opium.  ipecac,  10  Gm.  of  powdered  opium,  and  80  Gm.  of 

powdered  sugar  of  milk.  (See  Pulveres.)  Dose, 
ten  grains  (0.6  Gm.). 

COCA.   U.S.     Coca. 
[Erythroxylon,  Pharm.  1880.] 
The  leave.?  of  Ei-ythroxylon  Coca  Lamarck  (nat.  ord.  Linece). 

Erythroxylon  contains  cocaine,  C17H21NO4,  and  hygrinc,  combined 
with  cocatannic  acid.     Coca  is  a  nervous  stimulant,  with  diaphoretic 
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properties.  Cocaine  is  remarkable  for  its  action  as  a  local  anaesthetic 
when  applied  to  mucous  membranes.  The  dose  of  coca  is  from  thirty 
to  sixty  grains  (1.9  to  3.8  Gm.).  (See  U.  S.  Dispensatory,  17th  edition, 
page  417.) 


Extractum  Coc23  Fluidum  . 
Fluid  Extract  of  Coca. 


Official  Preparation. 

.    .  Made  with  diluted  alcohol  (see  page  401). 
half  to  one  fluidrachm  (1.8  to  3.7  C.c). 


Dose,  one- 


COCAIN^    HYDROCHLORAS.   U.S.     Cocaine  Hydrochlorate. 
Ci,H3jN0^HCl ;   338.71. 
The  hydrochlorate  of  an  alkaloid  obtained  from  Coca. 

The  alkaloid  cocaine  and  its  salts  are  now  mostly  made  in  South 
America  at  points  adjacent  to  the  habitat  of  the  drug. 


Cocainae  Hydrochloras.    V.  S. 


Colorless,  transparent  crystals, 
or  a  white  crystalline  pow- 
der, permanent  in  the  air. 


Odor,  Taste,  and 
Beaction. 


Odorless ;  saline, 
slightly  bitter 
taste,  producing 
upon  the  tongue 
a  tingling  sen- 
sation, followed 
by  numbness  of 
some  minutes' 
duration  ;  neu- 
tral reaction. 


Solubility. 


Water. 


At  16°  C. 

(59°   F), 
0.48  part. 

Boiling, 
Very  solu- 
ble. 


Cold, 
3.5  parts. 

Boiling, 
Very  solu- 
ble. 


Other  Solvents. 


Soluble  in  2800 
parts  of  ether  or 
in  17  parts  of 
chloroform. 


Tests  fob  Identity  and  Quantitative  Tests. 


Impurities. 


Tests  fob  Impurities. 


The  prolonged  application  of  heat  to  the  salt 
or  to  its  solution  induces  decomposition.  At 
193°  C.  (379.4°  F.)  the  salt  melt.s  with  par- 
tial sublimation,  forming  a  light  brownish- 
yellow  liquid.  When  ignited,  it  is  consumed 
without  leaving  a  residue. 

On  adding  5  drops  of  a  5-per-cent.  solution  of 
chromic  acid  to  5  C.c.  of  a  2-per-cent.  solu- 
tion of  Cocaine  Hydrochlorate,  a  yellow  pre- 
cipitate is  produced  which  reilissolves  on 
shaking  ;  on  now  adding  1  C.c.  of  hydrochlo- 
ric aciiJ,  a  permanent  orange-yellow  pre- 
cipitate will  be  formed.  If  a  small  quan- 
tity of  the  salt  be  rubbed,  with  a  glass  rod, 
on  a  dry,  white  porcelain  surface,  with  an 
equal  bulk  of  mercurous  chloride,  and  the 
mi-xture  then  breathed  upon,  it  will  ac- 
quire a  dark  gray,  or  grayish-black,  color. 
The  aqueous  solution  of  the  salt  yields,  with 
silver  nitrate  T.S.,  a  white  precipitate  in- 
soluble in  nitric  acid. 

The  additi(m  of  sulphuric  or  nitric  acid  to  the 
salt,  at  the  ordinary  temperature,  should 
develop  no  color. 


Water  of  Crys- 
tallization. 


Cinnamyl  -Co- 
caine and 
some  other 
Bases  derived 
from  Coca. 


On  heating  a  small  quan- 
tity of  the  powdered  salt 
for  twenty  minutes,  at 
a  temperature  of  100° 
C.  (212°  P.),  it  should 
not  suffer  any  material 
loss. 

If  1  drop  of  a  mixture  of 
1  volume  of  decinormal 
potassium  permanganate 
V.S.  and  two  volumes  of 
water  be  added  to  5  C.c, 
of  a  2-per-cent.  solution 
of  Cocaine  Hydrochlorate, 
mixed  with  3  drops  of 
diluted  sulphuric  acid, 
and  contained  in  a  small, 
clean  glass-stoppered  vial, 
the  pink  tint  produced  by 
the  permanganate  should 
not  entirely  disappear 
within  half  an  hour. 


Uses. — Cocaine  hydrochlorate  is  used  as  a  local  anaesthetic  and  cere- 
bral .stimulant.  Tlie  dose  is  from  one-quarter  to  one  grain  (0.016  to 
0.0G5  Gm.). 


ALKALOIDS. 


1009 


GUARANA.   U.S.     Guarana. 

A  dried  paste  chiefly  consistiiit;;  of  the  crushed  or  pounded  seeds  of  Paullinia 
Oupana  Kunth  {Paullinia  sorbilis  Martius ;  nat.  ord.  Sapindaceoe) . 

Guarana  contains  caffeine,  CgHigN^Oj,  and  about  25  per  cent,  of  tan- 
nin, witii  resin,  mucilage,  starch,  volatile  oil,  sa})onin,  etc.  It  is  used 
as  a  nervous  stimulant,  in  doses  of  thirty  to  sixty  grains  (1.9  to  3.8 
Gm.).     It  is  effective  only  in  comparatively  large  doses. 


Eztractum  Guaranse  Fluidum 

Fluid  Extract  of  Guarana. 


Official  Preparation. 

Miido  with  3  parts  of  alcohol  and  1  part   of  water  (see  page 
40'J).     Dose,  one  to  two  fluidrachms  (3.7  to  7.4  Co.). 


CAFFEINA.    U.S. 

CgHjoNA  +  H,0  ;  211.68. 


Caffeine. 

[Theine.] 


A  feebly  basic,  proximate  principle,  obtained  from  the  dried  leaves  of  Thea  sinensis 
Linne  (nat.  ord.  Ternstrxmiaceai) ,  or  from  the  dried  seeds  of  Coffea  arabica  Linne 
(nat.  ord.  Rubiaceoe),  and  found  also  in  other  plants. 

Caflf'eine  is  usually  prepared  from  tea  or  coffee  by  precipitating  a 
decoction  with  lead  acetate,  removing  the  excess  of  lead  from  the  fil- 
trate by  hydrogen  sulphide,  adding  ammonia  water,  evaporating,  and 
recrystallizing. 


Caffeina.  U.  S. 

Odor.  Taste 

1 

Solubility. 

AND  Re.\ction. 

Water. 

Alcohol. 

Other  Solvents. 

Flqecy  masses  of  flexible  crystals, 
generally  quite  long,  and  of  a 
silky  lustre,  permanent  in  the 
air. 

Odorless ;     bitter 
taste ;    neutral 
reaction. 

At   15°  C. 
(59°  ¥.), 
80  parts. 

Boiling, 
About 
2  parts. 

Cold, 
33  parts. 

Boiling, 

Very 
soluble. 

In    7    parts    of 
chlorofo  rm, 
and     in     555 
parts  of  ether. 

Tests  foe  Identity. 

Impurities.              Tests  foe  Impurities. 

When  heated  to  100°  C.  (212°  F.), 
its  water  of  crystallization,  ar 
(444.2°  F.)  it  melts,  forming  a  cc 
When  ignited,  Caffeine  is  comj 
ized  without  charring  or  leavin 

On   dissolving  a  small    quantity  c 
concentrated   sulphuric   acid,   s 
minute  fragment  of  potassium 
the  li(iiiid,  the  latter  will  acquir 
green  color,  which  gradually  be 

If  a  small  quantity  of  Caffeine  b 
about   1    C.c.  of  hydrochloric 
potassium  chlorate  added,  the 
rated   to  dryness  on   a  water-! 
capsule  then  inverted  over  a  ves 
a  few  drops  of  ammonia  wate 
will  acquire  a  rich  purple  color 
stroyed  by  alkalies. 

Caffeine  loses 
d   at  229°  C. 
lorless  liquid, 
letely  volatil- 
g  a  residue, 
f  Caffeine  in 
md   adding  a 
dichromatc  to 
e  a  yellowish- 
comes  green, 
e  dissolved  in 
acid,   a  little 
whole  evapo- 
)ath,  and  the 
sel  containing 
r,  the  residue 
,  which  is  de- 

Org 
r 

0th 
Ic 

anic  Impu- 
ties. 

er       Alka- 
ids. 

Caffeine 
strong 
trie    a 
ducing 
f  Its  aqueo 
J       not  be 
mercui 
iodide 

should  dissolve  in 
sulphuric  or  ni- 

3id  without   pro- 
a  color. 

us  solution  should 
precipitated  by 

ic   potassium 

T.S. 

Uses. — Caffeine  is  a  nervous  stimulant.  It  is  chiefly  used  in  ner- 
vous headaches  of  a  certain  type.  The  dose  is  from  one  to  three  grains 
(0.06  to  0.19  Gm.). 
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CAFFEINA   CITRATA.   U.S.     Citrated  Caffeine. 

Metric.  Old  form. 

Caffeine 50  Gm.  1  oz.  av. 

Citric  Acid 50  Gm.  1  oz.  av. 

Distilled  Water,  hot 100  C.c.  2  fl.  oz. 

Dissolve  the  Citric  Acid  iu  the  hot  Distilled  Water,  add  the  Caffeine, 
and  evaporate  the  resulting  solution,  on  a  water-bath,  to  dryness,  con- 
stantly stirring  towards  the  end  of  the  operation.  Reduce  the  product 
to  a  fine  powder  and  transfer  it  to  well-closed  bottles. 

This  is  not  a  definite  chemical  salt,  but  a  mixture  of  caffeine  and 
citric  acid,  caffeine  being  a  feeble  alkaloid :  hence  the  common  name 
citrate  of  caffeine  is  improper.  It  is  used  as  a  cerebral  stimulant  in 
doses  of  three  to  eight  grains  (0.19  to  0.5  Gm.). 

A  white  powder,  odorless,  having  a  purely  acid  taste  and  an  acid  reaction.  One  part  of 
Citrated  Caffeine  forms  a  clear,  syrupy  solution  with  about  3  parts  of  water.  Upon  dilution 
with  water  this  yields  a  white  precipitate  (caffeine),  which  redissolves  when  about  25  parts 
of  water  have  been  added.  It  is  also  soluble  in  a  mixture  of  2  volumes  of  chloroform  and  1 
volume  of  alcohol. 

CAFFEINA   CITRATA   EFFERVESCENS.   V.  S.     Effervescent  Citrated 

Caffeine. 

Metric.  Old  form. 

Caffeine 10  Gm.  70  grains. 

Citric  Acid      10  Gm.  70  grains. 

Sodium  Bicarbonate 330  Gm.  5  oz.  av.  122  grains. 

Tartaric  Acid 300  Gm.  5  oz.  av. 

Sugar,  in  very  fine  powder 350  Gm.  5  oz.  av.  262  grains. 

Alcohol,  a  sufficient  quantity, 

To  make 1000  Gm.  or  about  16  oz.  av. 

Triturate  the  solid  ingredients,  separately  well  dried,  to  a  fine,  uni- 
form powder.  Mix  this  with  Alcohol  to  a  soft  paste,  and  rub  it 
through  a  No.  6  tinned-iron  sieve  or  enamelled  colander.  Then  dry 
it,  and  reduce  it  to  a  coarse,  granular  powder.  Keep  the  product  in 
well-stoppered  bottles.  This  effervescent  salt  is  used  for  preparing 
a  pleasant  stimulating  draught  by  adding  a  teaspoonful  to  four  fluid- 
ounces  of  water. 

CONIUM.   U.  S.     Conium.     [Hemlock.] 

The  full-grown  fruit  of  Conium  maculatum  Linne  (nat.  ord.  Umbelliferoe),  gathered 
while  yet  green. 

Conium  contains  coniine,  CgHi^N,  conhydrine,  CgHj^NO,  and  meihyl- 
coniine,  CgHjgCHgN  ;  also  a  little  volatile  oil  and  fixed  oil.  Coniine 
is  a  liquid  volatile  alkaloid,  and  contains  no  oxygen.  Its  odor  resem- 
bles that  of  the  urine  of  mice.  It  is  soluble  in  water,  alcohol,  and 
ether.     Conium  is  narcotic  and  sedative.     Dose,  five  grains  (0.3  Gra.). 

Official  Preparations. 

Extractum  Conii Made  with  diluted  alcohol   containing  2  per  cent,  of  acetic 

E.xtract  of  Conium.  acid  to  fix  the  alkaloid  (see  page  448).     Dose,  one-half  to 

one  grain  (0.03  to  0.06  Gm.). 
Extractum  Conii  Fluidum    .  Made  with  diluted  alcohol  containing  2  per  cent,  of  acetic 
Fluid  Extract  of  Conium.  acid  to  fix  the  alkaloid  (see  page  402).     Dose,  five  to  tvventy 

minims  (0.3  to  1.2  C.c). 
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SCOPARIUS.   U.  S.     Scoparius.     [Broom.] 

The  tops  of  Cytlsiis  Scopa^-'ms  (Linne)  Link  (nat.  ord.  Lcguminosoe). 

Scoparius  contains  sparteine,  a  colorless  liquid  alkaloid,  having  the 
composition  Ci5H2eN2.  It  also  contains  seoparin,  021^220,0,  which 
probably  represents  the  diuretic  and  purgative  action  of  the  drug. 
The  dose  of  scoparius  in  dropsical  complaints  is  twenty  to  thirty  grains 
(1.3  to  1.9  Gm.). 

Official  Preparation. 


Eztractnm  Scoparii  Fluidum 

Fluid  Extract  of  Scoparius. 


Made  with  a  menstruum  of  diluted  alcohol   (.^ec  page  423). 
Dose,  twenty  to  forty  minims  (1.2  to  2.4  C.c). 


SPARTEINiE  SULPHAS.   U.S.     Sparteine  Sulphate. 
C.5H,«N,H.,S0,  +  4H,0  ;  403.23. 
The  neutral  sulphate  of  an  alkaloid  obtained  from  Scoparius. 

The  salts  of  sparteine  are  mostly  crystallizable,  although  the  alkaloid 
itself  is  liquid. 


Sparteinae  Sulphas.    U.  S. 

Odor,  Taste,  and 
Reaction. 

Solubility. 

Water. 

Alcohol. 

Colorless,  white,  prismatic  crystals,  or  a  granular 
powder,  liable  to  attract  moisture  when  exposed 
to  damp  air.     When   heated  to  about   8:]°  C. 
(181.4°  F.),  the  salt  begins  to  lose  its  water  of 
crystallization,  all  of  which  escapes  at  100°  C. 
(212°  F.).     At   about   13G°  C.    (276.8°   F.)   it 
melts,  and  upon  ignition  it  is  consumed,  leav- 
ing no  residue. 

Odorless,  and   hav- 
ing a  saline,  some- 
what bitter  taste, 
and  a  neutral  re- 
action. 

Very 
soluble. 

Very 
soluble. 

Tests. 


If  25  C.c.  of  ether  be  added  to  about  0.1  Gm.  of  Sparteine  Sulphate  in  a  test-tube,  then  a  few 
drops  of  dilute  ammonia  water,  so  that  the  latter  shall  not  be  in  e.Ycess,  and  an  ethereal 
solution  of  iodine  (1  in  60)  be  afterwards  added  until  the  liquid,  when  shaken,  turns  from 
an  orange  to  a  dark  reddish-brown  color,  the  bottom  and  sides  of  the  test-tube  will  after  a 
short  time  be  found  coated  with  minute,  dark  greenish-brown  crystals,  distinctly  seen  with  a 
lens  after  the  liquid  has  been  poured  out. 

On  shaking  O.O.i  (Jm.  of  the  salt,  in  a  test-tube,  with  ,5  C.c.  of  potassium  or  sodium  hydrate 
T.S.,  the  liquid  will  at  first  be  turbid,  and  small  drops  of  sparteine  will  gradually  collect  on 
the  surface.  If  a  strip  of  moistened  red  litmus  paper  be  suspended  in  the  mouth  of  the 
test-tube,  and  a  gentle  heat  be  then  applied,  the  test-paper  will  gradually  acquire  a  blue  color, 
but  no  amiiioniacal  odor  should  be  perceptible  (absence  of  ammonium  salts). 


LOBELIA.   U.S.     Lobelia. 

The  leaves  and  tops  of  Ijohella  hiflafa  Linno  (nat.  ord.  Lobeliacece),  collected  after 
a  portion  of  the  capsules  have  become  inflated. 

Lobelia  contains  lobeline,  lohelic  acid,  lobelacnn,  wax,  resin,  gum,  etc. 
Lobeline,  the  alkaloid,  is  liquid,  and  contains  no  oxygen.  Lobelia  is 
expectorant  and  emetic.     Dose,  ten  to  forty  grains  (0.6  to  2.6  Gm.). 

Official  Preparations. 

Extraotum  Lobelise  Fluidum  .  Made  with  diluted  alcohol   (see   page   41.3).     Dose,  ten  to 

Fluid  Extract  of  Lobelia.  twenty  minims  (O.fi  to  1.2  C.c.). 

Tinctura  Lobeliae Miide  by  percoliiting  200  Gm.  of  lobelia  with  sufficient  diluted 

Tincture  of  Lobelia.  alcohol  to  make  1000  C.c.  (see  page  372).     Dose,  one-half 

to  one  fluidrachm  (1.8  to  3.7  C.c). 


1012 


ALKALOIDS. 


TABACUM.   U.S.     Tobacco. 
The  commercial,  dried  leaves  of  Nicotiana  Tabaeum  Linne  (nat.  ord.  Solanaceoe). 

Tobacco  contains  nicotine,  CioH^^Ng,  a  liquid  alkaloid,  which  is  color- 
less, very  acrid,  poisonous,  and  rapidly  turns  brown  on  exposure  to 
air.  It  is  soluble  in  water,  alcohol,  and  ether.  Tobacco  is  sedative 
and  emetic.     Dose,  one  to  five  grains  (0.06  to  0.3  Gm.). 


Unofficial  Drugs  containing  Alkaloids. 


Akazga    (Boundou,     Quai, 

Ikaga,  Icaya). 
Alstonia  Constricta. 

Australian  Fever  Bark. 
Baptisia. 

Baptisia. 

Berberis. 

Barberry  Bark. 
Boldus. 

Boldo. 
Cactus  Grandiflora. 

Night-blooming  Cereus. 
Caffea. 

Coffee. 

Celastrus. 

Cocculus  Indicus. 

Fish-berries. 
Colchici  Flores. 

Colchicum  Flowers. 
Coptis. 

Goldthread. 

Coptis  Teeta. 

East  Indian  Goldthread. 
Corydalis. 

Turkey  Corn. 

Curare. 
Wourari. 

Cytisus  Laburnum. 

Laburnum. 
Delphinium. 

Larkspur  Seed. 
Dita. 

Dita  Bark, 

Duboisia. 
Duboisia. 

Ephedra  Vulgaris. 

Erythrophlaeum. 
Sassy  Bark. 

Eschseholtzia  Californica. 
Chamisso. 


Fumaria  Officinalis. 

Fumitory. 
Glaucium. 

Horn  Poppy. 
Qloriosa  Superba. 

Ignatia. 
Bean  of  St.  Ignatius. 


An  ordeal  poison,  used  in  a  district  on  the  West  Coast  of  Africa. 

The  alcoholic  extract  acts  similarly  to  nux  vomica. 
The  bark  of  A.  constricta,  found  in  Australia.     It  contains  alato- 

nine,  which  is  very  bitter. 
The  root  of  B.  tinctoria,  found  in  North  America.     It  contains 

an  alkaloid  and  baptisin,  which  is  an  impure  resin,  containing 

some  of  the  alkaloid. 
From  B.  vulgaris,  found  in  Europe  and  America.     It  contains 

herherine,  oxyacanthine,  and  tannin. 
The  leaves  of  Penmus  B.,  found  in   Chili.     It  contains  holdine, 

volatile  oil,  tannin,  etc. 
Cardiac  stimulant.     Dose  of  a  tincture  of  the  fresh  stems  (4  oz.  to 

1  pint),  thirty  minims  (1.85  C.c.)  every  four  hours. 
The  seeds  of  0.  arahica,  found  in  most  tropical  countries.     It 

contains  about  1  per  cent,  of  caffeine,  C8H10N4O2.H2O,  and  fixed 

oil. 
Stimulant   and   alterative.     Various  species  of  the  Celastraceas 

have  medicinal  properties. 
The  fruit  of  Anamirta  C,  found  in  the  East  Indies.     It  contains 

menispermine,  picrotoxin,  etc. 
The  flowers  of  Colchicum  autumnnle,  found  in   Europe.     They 

contain  a  large  percentage  of  colchicine. 
The  plant  of  C.  trifolia,   found  in  North  America.     It  contains 

a  yellow  crystalline  alkaloid,  herherine,  and  a  white  one,  named 

coptine. 
The  rhizome  of  C.   Teeta,  found  in   East  India.     It   contains  a 

very  large  percentage  of  herherine. 
The  tubers  of  Dicentra  canadensis,  grown  in  North  America.     It 

contains  the  alkaloid  corydaline,  which  is  very  bitter,  acrid 

resin,  etc. 
An  extract  made  by  South  American  Indians  from  plants  be- 
longing to  the   genus  Strychnos.     It   contains  an   extremely 

poisonous  alkaloid,  named  curarine. 
Poisonous,  narcotic.     It  contains  cytisine  (C20H27N3O)  and  lahu- 

rine. 
The  seed  of  D.  consolida,  found  in  Central  Europe.     It  contains 

the  poisonous  alkaloid  delphinine. 
From  the  bark  of  Alstonia  scholaris,  found  in  the  Philippine 

Islands.     It  contains  -^  per  cent,  of  a  bitter  alkaloid,  ditamine, 

and  2  per  cent,  of  ditain,  an  uncrystallizable  bitter  substance. 
The  leaves  of  D.  myoporoides,  found  in  Australia.     It  contains 

a  very  poisonous  alkaloid,  dnhoisine,  which  is  colored  reddish- 
brown  by  sulphuric  acid. 
A  cardiac  stimulant  and  local  mydriatic.     It  contains  the  alkaloid 

ephedrine. 
The  bark  of  E.  gnineense,  found  in  Africa.     It  contains  the  color- 
less alkaloid  erythrophleine.     Emetic,  narcotic,  and  astringent. 

Dose  of  the  extract,  ^0  to  ^5  grain  (0.015  to  0.02  Gm.). 
Soporific  and  analgesic.     It  contains  a  glucoside  and  an  alkaloid, 

said  to  be  morphine.      The  extract  has  been  given  in  doses 

commencing   with    12.3  grains   (0.8  Gm.),  increasing  to  186 

grains  (12  Gm.)  a  day. 
The  plant  of  F.  officinalis,  found  in   Europe.     It  contains  the 

alkaloid  fiimarine. 
The  plant  of  G.  luteum.     It  contains  the  alkaloids  sanguinarine, 

glaucine,  and  glancopicrine. 
An  acrid,  narcotic  poison.    It  contains  two  resins  and  a  very  poi- 
sonous bitter  principle,  "  superbine." 
The  seed  of  Slrychnos  Jgnatii  (nat.  ord.  Loganiacece). 
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Unofficial  Drugs  containing  Alkaloids. — Contintied. 


Isopyrum  Thalietroides. 
Jeffersonia  Dipbylla. 

Twin-Leaf. 
Manaca. 


Mandragora  Officinalis. 

Mandrake. 
Muawin  Bark. 
Rhoeas. 

Red  Poppy. 
Sophora  Speciosa. 

Sterculia  Acuminata. 

Tayuya  Ficifolia. 

Veratrum  Album. 
White  Veratrum. 

Xanthorrhiza. 
Yellow  Root. 


It  contains  two  alkaloids,  imipyriiie  and  pneudo-i8opyrine. 
Tonic,  expectorant,  and  emetic.     It  is  used  as  a  substitute  for 

senega. 
A  portion  of  the  root  and  stem  of  Finncwca  unijlora,  a  Brazilian 

plant.     Antirheumatic,  given  in  the  form  of  fluid  extract,  in 

the  dose  of  ten  to  thirty  drops,  three  times  a  day. 
Anaesthetic.     It  contains  an  alkaloid,  mandragorine,  and  another 

alkaloid,  both  of  which  possess  mydriatic  properties. 
An  ordeal  poison.  It  contains  an  alkaloid,  muawinum. 
The  petals  of  Paparer  R.,  cultivated.     They  contain  the  alkaloid 

rhutidhie  and  some  coloring-matter. 
The  poisonous  seeds  of  this  tree  contain  a  volatile  liquid  alkaloid, 

sophorlne. 
The  nuts  of  this  tree  (kola  nuts)  contain  cafifeine.     They  are  a 

cardiac  stimulant. 
It  contains  two  alkaloids,  trianonpermine  and  trianospermatine, 

and  a  bitter  princi()le,  "tayuyin." 
The  rhizome  of   V.  album,  found  in  Europe.     It  contains  the  alka- 
loids jcrvlne,  C26H37NO3,  jiaeudojervine,  ruhijervine,    veratral- 

bhte,  etc. 
Tonic.     Dose,  forty  grains  (2.6  Gm.).     It  contains  berberine. 

Unofficial  Alkaloids  and  their  Salts. 


Aconitine, 
CssH«N0i2. 


Alstonine, 
C21H20N2O4. 

Anagyrine, 
CUH18N2O2. 

Analgen    (Ortho- 
ethoxy-anomo- 
nobenzoylami- 
dochinoline), 
C18H16N2O2. 

Antispasmin 
(Narcein      So- 
dium,   Sodium 
Salicylate). 

Aspidospermine, 
C22H30N2O2. 

Beberine, 
C18H21NO3. 


Benzoyl       Ecgo- 
nine, 

Ci6(H).Hi8N04, 

orC9Hu(C7H50) 

NO3. 
Benzoyl  Tropcine. 
Berberine, 

C20H17NO4. 


Betaine  Trimethyl- 

glycoll. 
Boidine. 


Buxinc. 
Chelerythrine. 


From  Aconitum  NapelluH.  It  exists  in  an  amorphous  and  crystalline 
form;  inodorous,  and  of  a  bitter  and  acrid  taste;  sparingly  soluble  in 
water,  but  freely  so  in  alcohol,  ether,  and  chloroform.  Used  principally 
for  neuralgia,  in  the  form  of  an  ointment.  A  most  violent  poison.  Com- 
mercial aconitine  is  very  variable  in  quality.  Dose  of  the  pure  alkaloid, 
one-six-hundred-and-fortieth  of  a  grain  (0.0001  Gm.). 

From  the  bark  of  Ahtonia  constricta.  A  brownish-yellow,  amorphous 
powder,  readily  soluble  in  alcohol. 

A  yellowish,  amorphous,  hygroscopic,  poisonous  alkaloid,  from  Anagyris 
fvetida.     Soluble  in  water,  alcohol,  and  ether. 

Antipyretic  and  antirheumatic.  Dose,  seven  and  five-tenths  to  fifteen 
grains  (0.5  to  0.97  Gm.),  repeated,  if  necessary,  to  seventy-five  grains 
(4.86  Gm.)  a  day. 


Hypnotic  and  analgesic.     Dose,  one-half  to  one  grain  (0.032  to  0.065  Gm.). 


From  the  bark  of  Aspidosperma  Quebracho.  It  is  a  weak  base,  forming 
amorphous  salts.  The  hydrochlorate  is  given  in  doses  of  one-thirtieth  to 
one-twentieth  of  a  grain  (0.002  to  0.008  Gm.). 

From  the  bark  of  Nictaudrn  Iiodi<ci.  A  pale  yellow,  amorphous  powder, 
of  a  resinous  aspect,  inodorless,  very  bitter,  very  slightly  soluble  in 
water,  inflammable,  and  of  an  alkaline  reaction.  Beberine  sulphate  is 
given  in  doses  of  two  to  five  grains  (0.13  to  0.3  Gm.). 

Cardiac  stimulant.  Prepared  by  heating  cocaine  in  aqueous  solution  to 
decomposition. 


Local  an£Esth('tif. 

From  the  bark  of  the  root  of  Berberis  vulgaris  and  others.  It  occurs  in 
minute  yellow  crystals,  has  a  bitter  taste,  is  soluble  in  100  parts  of  cold 
water,  and  insolub.c  in  ether.  Its  medicinal  action  is  similar  to  that  of 
quinine.     Dose,  one  to  eight  grains  (0.06  to  0.5  Gm.). 

An  alkaloid  found  in  the  juice  of  the  sugar  beet. 

From  the  leaves  of  Peiimus  Boldus.  It  imparts  to  water  a  bitter  taste,  is 
soluble  in  alcohol,  ether,  chloroform,  etc.,  and  is  colored  red  by  nitric  and 
sulphuric  acids.    The  yield  of  alkaloid  is  about  -^  per  cent. 

From  the  bark  of  JIu.rus  sempervirens.  It  is  identical  with  the  beberine 
of  ncotandra  bark. 

From  Chclidonium  majus.  This  alkaloid  is  identical  with  sanguinarine. 
It  is  an  acrid  poison. 
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Chinoidine  (Qui- 
noidine). 

Chinol,  Chinoline 

monohypochlo- 

rite, 

CgHeN.Cl.O. 
Chinoline  (Quino- 

line,  Leucoline), 

C9H7N. 
Chlorogenine. 
Cinchonidinae  Sal- 

icylas,  Cinchoni- 

dine  Salicylate, 
Ci9H22N.,O.C7H603. 
Cicutine. 
Cocaine        (Ery- 

throxyline), 

C17H21NO4. 


Colchicine, 
CuHisNOs- 


Conhydrine, 
CsHnNO. 

Con  line, 
CsIIisN. 


Corydaline. 

Curarine, 
C18H35N. 

Cytisine, 
C20U27N3O. 

Daturine. 
Delphinine, 

C22H35NO6. 
Duboisine. 


Emetine, 
C28H40N2O5. 


Erythrophleine 
Ilydrochlorate. 

Ethyl-oxy-Ca£fe- 
ine. 

Fumarine. 

Geissospermine, 
Ci9H24N20a.H20. 

Gelsemine, 
CuHisNOa. 


Glaucine. 
Glaucopicrine. 
Guaranine. 
Honiatropine 
Hydiobromate. 


Unofficial  Alkaloids  and  their  Salts. — Continued. 

A  mixture  of  alkaloids,  mostly  amorphous,  obtained  as  a  by-product  in  the 
manufacture  of  the  crystallizable  alkaloids  from  cinchona.  Dose,  five 
to  thirty  grains  (U.3  to  1.9  Gm.). 

Antipyretic  and  analgesic.     Dose,  three  to  five  grains  (0.19  to  0.32  Gm.). 


An  artificial  alkaloid.     A  colorless,  oily  liquid.     Sp.  gr.  1.081  at  10°  C.  (50° 


F.}.     Antipyretic  and  antiseptic. 


Identical  with  alstoitine  (see  above). 

Antirheumatic.     Dose,  fifteen  to  twenty  grains  (0.971  to  1.29  Gm.)  a  day. 


From  Cicuta  virosa.     A  volatile  alkaloid. 

From  the  leaves  of  Erythroxylon  Coca.  Colorless  prisms  of  a  strong  alka- 
line reaction,  a  bitter  taste,  producing  a  transient  numbness  upon  the 
tongue,  soluble  in  700  parts  of  water,  more  soluble  in  alcohol  and  ether. 
It  is  decomposed  on  being  heated  with  strong  hydrochloric  acid.  Used 
largely  as  a  local  anesthetic. 

From  ColchicHiii  aittuinnale.  It  is  colorless  or  yellow,  amorphous,  soluble 
in  water,  alcohol,  and  chloroform ;  has  a  saffron-like  odor  and  a  bitter 
taste.  Its  aqueous  solution  is  colored  yellow  on  the  addition  of  hydro- 
chloric acid.  The  yield  of  alkaloid  is  about  ^  per  cent.  Used  in  gout, 
rheumatism,  neuralgia,  etc.  Dose,  one-hundredth  of  a  grain  (0.0006  Gm.) 
three  times  a  day. 

From  Conium  iiiacnlatnm.  It  occurs  in  pearly,  iridescent  plates,  which 
are  easily  fusible:  odor  similar  to  that  of  coniine. 

From  Conium  tuaciihituiii.  A  volatile  alkaloid,  inflammable,  strong  alka- 
line reaction,  a  strong  odor,  soluble  in  water,  alcohol,  ether,  chloroform, 
etc.  Used  as  an  antispasmodic.  Dose,  one-fourth  of  a  grain  (0.016  Gm.). 
Coniine  hydrobroiiiate  is  given  in  doses  of  one-sixteenth  of  a  grain  (0.004 
Gm.). 

From  the  tubers  of  Dicentra  canadensis.  A  white,  amorphous  powder;  its 
solution  has  a  very  bitter  taste. 

From  curare.  It  occurs  in  colorless  prisms  having  a  very  bitter  taste.  It 
is  colored  red  by  nitric  acid. 

From  Cytisus  Lnbai-nnin.  It  occurs  in  white  crystals,  is  inodorous,  and  has 
a  bitter,  somewhat  caustic  taste,  and  an  alkaline  reaction.  Soluble  in 
water  and  alcohol.     It  is  colored  orange-yellow  by  nitric  acid. 

See  page  1001.     Dose,  one-sixty-fourth  of  a  grain  (0.001  Gm.). 

From  the  seed  of  Delphinium  .Slapliisnfjria.  It  occurs  in  flat  prisms;  taste 
bitter,  followed  by  persistent  tingling.     Nearly  insoluble  in  water. 

From  several  species  of  Duboisia.  It  crystallizes  in  fine  colorless  needles. 
Used  as  a  substitute  for  atropine.  Dose,  one-sixty-fourth  of  a  grain 
(0.001  Gm.). 

From  Cephaelis  Ipecacuanha.  It  is  a  yellowish-white  powder,  sparingly 
soluble  in  water,  but  dissolves  in  alcohol,  ether,  etc.  Emetine  is  colored 
bright  yellow  or  orange  by  chlorinated  lime.  The  yield  of  alkaloid  is 
about  1  per  cent. 

Obtained  from  Eiytkrophlxnm  guiueense  (Sassy  bark).  Used  in  place  of 
cocaine.     Dose,  one-eighth  of  a  grain  (0.008  Gm.). 

Called  also  Ethoxycnff"eine.  Given  in  migraine,  in  doses  of  six  to  eight 
grains  (0.38  to  0.5  Gm.). 

From  Fumaria  officinalis.  It  occurs  in  a  white,  crystalline  form,  is  of  a 
bitter  taste,  scarcely  soluble  in  water,  but  soluble  in  alcohol. 

From  Geiasospennum  Ixve.  It  occurs  in  small  white  prisms,  nearly  in- 
soluble in  ether  and  water,  and  readily  soluble  in  alcohol  and  dilute 
acids. 

From  Gelsemium  sempervirens.  It  occurs  in  an  amorphous,  white  powder, 
of  a  very  bitter  taste  and  an  alkaline  reaction,  slightly  soluble  in  cold 
water.  It  is  colored  red  changing  to  purple  when  heated  with  sulphuric 
acid.  Gelsemine  hydiochlorate  has  been  given  in  doses  of  one-sixteenth 
of  a  grain  (0.004  Gm.). 

From  Glaucium  lutetim.     A  white,  crystalline  powder. 

From  Glaucium  luteum,     A  white,  crystalline  powder. 

From  Paulliniu  sorbilis.     Identical  with  caffeine. 

Salt  of  a  derivative  of  atropine.    Dose,  one-fourth  of  a  grain  (0.016  Gm.). 
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Hydrastine, 

C22NH2306. 


Hygrine. 
Hyoscine. 


Jervine, 

C30H46N203. 

Kairine, 

CioHisNO.IICl. 
H2O. 

Kairoline, 

Te  t  r  ahydro- 
m  e  thylquino- 
line,  or  Tetra- 
hyd  r  o  e  thyl- 
quinoline. 

Laurutetaninc. 

Lobeline. 

Lupinine, 

C21II4.N2O2. 
Lupuline. 

Menispermine, 

C18H24N2O2. 
Muscarine, 

C5H15NO3. 
Nicotine, 

C10H14N2. 
Oxyacanthine, 

C32H46N2O11. 


Parthcnine. 

Pelleticrine, 
CsHisNO. 


Pelosine. 

Piturine, 
CgHsN. 

Punicine. 
Quebrachine, 

C21II26N2O3. 
Sanguinarine, 

CiglluNO*. 
Solanine. 
Sophorinc. 
Staphisagrine, 

C22H33NO5. 
Thalline, 

T  e  t  r  a  h  y  (1  r  0- 

paraquinaiiisol, 

C9H6H4N(OCH3 
Theine. 
Theobromine, 

CIIgNiOz. 
Veratroidine, 

C61II76N2O16. 


Unofficial  Alkaloids  and  their  Salts. — Continued. 

From  J/i/didsiin  (■(luiuhuHU.  It  occurs  in  white,  shining,  quadrangular 
prisms,  soluble  in  alcohol,  ether,  and  chloroform,  insoluble  in  water.  By 
adding  nitric  acid  to  a  small  portion  of  the  alkaloid  a  red  color  is  pro- 
duced, and  a  brown-red  by  sulphuric  acid.  The  yield  of  alkaloid  is  about 
li  per  ceut. 

From  the  leaves  of  Erylhroxylon  Coca.  A  volatile  alkaloid,  of  a  pale  yellow 
color  and  a  burning  taste. 

Obtained  from  Hi/oecyamue  niyer  in  the  process  for  obtaining  hyoscyamine, 
and  also  by  boiling  hyoscyamine  with  baryta  water,  when  decomposition 
takes  place,  forming  hyoscine  and  hydscinic  acid.  Dose,  one-sixty-fourth 
of  a  grain  (0.001  Gm.). 

From  VcratruM  album.  It  occurs,  when  pure,  as  a  white  powder,  tasteless, 
insoluble  in  water  and  ether,  but  soluble  in  alcohol  and  chloroform. 

The  hydrochlorate  of  an  artificial  alkaloid  prepared  from  chinoline.  It 
occurs  in  commerce  as  a  grayish  or  yellowish  crj'stalline  powder,  having 
a  slight  phenol-like  odor,  and  a  saline,  bitter,  somewhat  aromatic  taste. 
Soluble  in  boiling  water.     Dose,  liftecn  grains  (0.9  Gm.). 

Antipyretic.     The  sulphates  are  the  commercial  salts. 


An  alkaloid  found  in  a  number  of  plants  belonging  to  the  Laurinoa9.     A 

powerful  poison,  acting  like  strychnine. 
From  Lobelia  iii/latd.     it  is  a  volatile,  yellow,  somewhat  aromatic  liquid, 

having  an  acrid  taste.     Soluble  in  alcohol,  ether,  and  fixed  oils. 
From  different  species  of  Lupinus.     It  occurs  in  colorless,  rhombic  prisms 

having  a  fruity  odor  and  a  very  bitter  taste. 
From  JIu!iihIh&  Lupulus.    A  liquid  alkaloid  which  has  a  strong  coniine-like 

odor  and  au  alkaline  taste. 
From  Cocculita  iiiclicus. 

From  Amanita  mnscaria.  A  colorless,  crystalline  powder,  very  deliquescent, 
sparingly  soluble  in  chloroform,  and  insoluble  in  ether. 

From  Nicotiana  Tabacum.  A  poisonous,  oily  liquid.  It  has  an  unpleasant 
tobacco-like  odor,  a  burning  taste,  and  a  strongly  alkaline  reaction. 

From  Berberie  vuhjaria.  It  is  white,  turning  yellow  on  exposure  to  sun- 
light, having  a  bitter  taste  and  an  alkaline  reaction.  Soluble  in  .'!0  parts 
of  boiling  alcohol  and  in  1  part  of  cold  alcohol,  insoluble  in  water.  Sul- 
phuric acid  colors  it  brown-red,  turning  to  bright  red  on  being  heated. 

From  Parthenium  Hi/steropkunis.  Used  in  doses  of  seven  to  ten  grains 
(0.4  to  0.6  Gm.)  in  neuralgia. 

From  Piinica  Gntnatnw.  A  dextrogyrate  liquid,  easily  soluble  in  water, 
alcohol,  and  ether,  and  especially  so  in  chloroform.  Pelletierine  ISulphate 
and  Pelletierine  Taunate  have  been  used  as  taenicides  in  doses  of  five 
grains  (0.3  Gm.). 

From  Chimdodendron  tomeutosum.  It  is  amorphous,  insoluble  in  water, 
slightly  soluble  in  ether. 

From  the  leaves  of  Dnboisia  Hnpwoodii,  A  colorless  liquid,  of  a  nicotine 
odor  and  an  acrid  taste;  on  exposure  to  light  it  turns  yellow  and  brown; 
freely  soluble  in  water,  alcohol,  etc. 

Identical  with  Pelletierine.     See  above. 

From  the  bark  of  Aa/jidosperma  Quebracho.  It  yields  crystallizable  salts, 
and  is  colored  yellow  by  sunlight. 

From  Saityidnaria  cuuadenain.  It  occurs  in  white  crystals  having  a  bitter, 
acrid  taste ;  soluble  in  ether  and  alcohol. 

From  Dulcamara  and  other  plants.    Has  been  given  in  doses  of  one  grain. 

From  the  seeds  of  Sophora  apecivsa.     A  ])oisonous  alkaloid. 

From  Delphinium  Staph iaa;/ria.  It  is  amorphous,  very  soluble  in  ether 
and  in  200  parts  of  water. 

A  hicmostatic.  The  sulphate  .and  tartrate  are  powerful  antipyretics.  Dose, 
from  four  to  eight  grains  (0.259  to  0.518  Gm.). 


See  Caffeine. 

From  Thvobroma  Cacao.     It  occurs  in  minute,  colorless  or  white,  bitter 

crystals,  sparingly  soluble  in  water,  alcohol,  and  ether. 
From  Veratrum  viride.     It  is  a  white  powder,  of  a  bitter  taste,  soluble  in 

alcohol,  ether,  chloroform,  etc.     It  is  colored  yellow  by  sulphuric  acid. 
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QUESTIONS  ON  CHAPTER  LX. 

ALKALOIDS. 

What  are  alkaloids,  chemically  ?     Where  are  they  found  ? 

What  are  their  distinctive  features  ? 

According  to  the  adopted  nomenclature,  what  is  the  last  syllable  of  the  names  of 
alkaloids  ?     What  of  the  names  of  neutral  principles  ? 

Opium — What  is  opium?  How  and  where  is  it  obtained?  How  much  dry 
extract  should  dried  opium  yield  when  exhausted  with  cold  water  and  evaporated  to 
dryness  ? 

How  much  morphine  should  opium  in  its  normal  moist  condition  yield  when 
assayed  by  the  official  process  ? 

Powdered  opium — What  is  the  Latin  name  ? 

Of  what  degree  of  fineness  is  powdered  opium,  and  at  what  temperature  should  it 
be  dried  ?     How  much  morphine  should  it  contain  ? 

How  may  powdered  opium  of  higher  percentage  of  morphine  be  brought  to  the 
proper  strength  ?     What  is  the  official  process  for  assaying  it? 

Deodorized  opium — What  quality  of  opium  is  directed  to  be  used  ? 

How  is  it  prepared  ? 

If  opium  having  a  higher  percentage  of  morphine  is  used  in  this  process,  how  may 
the  proper  quantity  to  be  used  be  ascertained  ? 

To  what  does  opium  owe  its  value  ? 

How  many  alkaloids  have  been  proved  to  exist  in  opium  ? 

What  acids  are  found  combined  with  these  alkaloids? 

What  other  principles  are  also  present  ? 

Which  of  these  alkaloids  and  their  salts  are  official  in  the  U.  S.  Pharmacopoeia? 

Which  was  the  first  alkaloid  discovered  ?     When  and  by  whom  was  it  discovered? 

Morphine— What  is  the  Latin  official  name  ? 

Give  formula  in  symbols  and  molecular  weight. 

What  was  its  former  official  name  ? 

Explain  the  objects  and  the  steps  in  the  process  for  preparing  morphine. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  and  use. 

Morphine  acetate — What  is  the  Latin  official  name? 

Give  formula  in  symbols  and  molecular  weight. 

What  was  its  former  official  name  ? 

What  happens  if  too  much  heat  is  used  in  evaporating  the  solution? 

Is  this  salt  a  very  permanent  one  ?     What  change  sometimes  takes  place  ? 

How  may  its  solubility  be  increased  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  and  dose. 

Morphine  hydrochlorate — What  is  the  Latin  name  ? 

Give  formula  in  symbols  and  molecular  weight.     How  may  it  be  prepared  ? 

Is  this  salt  more  stable  than  morphine  acetate  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  and  dose. 

Morphine  sulphate — What  is  the  Latin  name  ? 

Give  formula  in  symbols  and  molecular  weight. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

What  is  the  dose  ?     What  are  the  official  preparations  ? 

How  strong  was  the  solution  formerly  official  ? 

What  is  the  strength  of  Magendie's  solution  ? 

Codeine — Give  the  Latin  name,  formula  in  symbols,  and  molecular  weight. 

How  may  it  be  prepared?     Why  is  codeine  used  in  preference  to  its  salts? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  presence  of  morphine  be  detected  ? 

Apomorphine  hydrochlorate — How  is  it  prepared  ?     Give  rationale  of  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  and  dose. 

Cinchona — What  is  its  official  definition? 

Yellow  cinchona — What  is  the  Latin  name?     What  is  its  synonyme? 

Whence  is  it  derived?     How  much  quinine  should  it  contain? 

Red  cinchona — What  is  the  Latin  name?     What  is  its  synonyme? 

Whence  is  it  derived?     How  much  quinine  should  it  contain? 

Upon  what  does  the  value  of  cinchona  bark  depend? 

How  may  the  value  be  ascertained  ? 
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Give  the  process  of  the  U.  S.  Pharmacopoeia  for  its  assay :  first,  for  ascertaining 
the  total  amount  of  alkaloids  ;  second,  for  ascertaining  the  amount  of  quinine. 

How  many  alkaloids  have  been  discovered  in  cinchona  barks? 

Have  all  of  the.~e  been  found  in  any  one  variety  of  bark  ? 

Do  they  all  exist  naturally  in  the  bark? 

Which  are  the  most  important  alkaloids  ? 

What  acids  are  found  in  cinchona  bark  ?     What  other  principles  are  found  ? 

How  are  the  artificial  alkaloids  chiefly  produced? 

Why  is  it  difficult  to  preserve  the  galenical  preparations  of  cinchona? 

How  may  this  difficulty  be  in  a  measure  obviated  ? 

What  are  the  official  preparations? 

Quinine — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 

How  is  it  usually  made  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.  :  Foreign  organic  matters; 
more  than  1  per  cent,  of  quinidine,  and  more  than  traces  of  cinchonine. 

For  what  is  it  used  ? 

Quinine  sulphate — What  is  the  Latin  name?  Give  formula  in  symbols  and 
molecular  weight. 

AVhat  was  the  former  official  name?     Give  the  process. 

How  many  quinine  sulphates  have  been  obtained  ? 

Which  of  these  are  official  in  the  U.  S.  Pharmacopoeia  ? 

What  is  the  diHerence  in  chemical  composition  between  quinine  sulphate  (U.  S. 
Pharmacopa-ia)  and  quinine  bisulphate? 

What  is  the  diti'crence  in  chemical  composition  between  quinine  bisulphate  and  the 
acid  sulphate? 

Quinine  sulphate — Describe  odor,  taste,  chemical  reaction,  solubility,  and  tests. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Foreign  organic  matters ; 
ammonium  salts;  more  than  10.18  per  cent,  of  water;  absence  of  more  than  about 
1  per  cent,  of  cincbonidine  or  quinidine,  and  of  more  than  traces  of  cinchonine. 

What  is  the  dose  ?     How  is  it  best  given  in  the  liquid  form  ? 

Quinine  bisulphate — What  is  the  Latin  official  name  ? 

Give  formula  in  symbols  and  molecular  weight.     How  is  it  made? 
•     Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.  :  Foreign  organic  matters; 
free  water. 

What  advantage  has  this  salt  over  the  sulphate  for  use  in  medicine? 

How  much  weaker  is  it  than  the  sulphate? 

Quinine  hydrochlorate — What  is  the  Latin  name? 

Give  formula  in  symbols  and  molecular  weight.     How  may  it  be  made? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Foreign  organic  matter; 
sulphate.     What  is  the  dose? 

Why  is  this  salt  preferable  to  quinine  sulphate  for  hypodermic  use? 

Quinine  hydrobromate — What  is  the  Latin  official  name  ? 

Give  formula  in  symbols  and  molecular  weight.     How  may  it  be  made? 

Describe  odoi',  taste,  chemical  reaction,  and  solubility,     (iive  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.  :  Foreign  organic  matters; 
free  water;  sulphate.     What  is  the  dose? 

Quinine  valerianate — What  is  the  Latin  official  name? 

Give  formula  in  symbols  and  molecular  weight. 

How  may  it  be  made  by  double  decomposition  ? 

What  special  care  nmst  be  observed  in  preparing  this  salt? 

Describe  odor,  ta.'^te,  chemical  reaction,  and  so]ubilit\'.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Foreign  organic  matters  ; 
sulphate. 

Has  this  salt  any  special  advantage  over  the  sulphate  ?     What  is  the  dose? 

Quinidine  suljihate — What  is  the  Latin  official  name? 

Give  formula  in  symbols  and  molecular  weight.     How  is  it  obtained  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.:  Foreign  organic  matters; 
more  than  small  )>roportions  of  cincbonidine  or  quinine. 

In  what  respects  does  quinidine  differ  from  quinine?  How  does  this  salt  compare 
in  efficiency  with  quinine  sulphate?     What  is  the  dose? 

Cinchonine — What  is  the  Latin  official  name  ? 
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Give  formula  in  symbols  and  molecular  weight.     How  may  it  be  obtained  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected  ? — viz.  :  More  than  traces  of  qui- 
nine or  quinidine  ;  foreign  organic  matters.     For  what  purposes  is  it  used? 

Cinchonine  sulphate — What  is  the  Latin  official  name? 

Give  formula  in  symbols  and  molecular  weight.     How  is  it  obtained? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected?— viz. :  More  than  traces  of  qui- 
nine sulphate  or  of  quinidine  sulphate;  more  than  6  per  cent,  of  moisture;  foreign 
organic  matters.     What  is  the  dose  ? 

Cinchonidine  sulphate — What  is  the  Latin  official  name? 

Give  formula  in  symbols  and  molecular  weight. 

How  is  it  obtained?     Which  barks  contain  most  of  it? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.  :  More  than  traces  of  qui- 
nine sulphate  or  of  quinidine  sulphate  ;  foreign  organic  matters;  more  than  8  per 
cent,  of  moisture;  more  than  0.5  per  cent,  of  cinchonine  sulphate,  or  more  than  L5 
per  cent,  of  quinidine  sulphate      What  is  the  dose? 

Nux  vomica — What  is  its  definition  ?     What  does  it  contain  ? 

In  what  is  brucine  soluble ?     What  action  does  nitric  acid  have  upon  it  ? 

What  action  does  chlorine  water  have  upon  it  ? 

Are  the  alkaloids  soluble  in  the  fixed  oil  ?     How  may  they  be  separated  from  it? 

What  is  the  dose  ?     What  are  its  official  preparations  ? 

Strychnine — Give  the  Latin  name,  formula  in  symbols,  and  molecular  weight. 

Describe  odor,  taste,  chemical  reaction,  solubility,  and  tests. 

How  may  the  following  impurity  be  detected? — viz.  :   More  than  traces  of  brucine. 

Strychnine  sulphate — Give  formula  in  symbols  and  molecular  weight. 

How  is  it  prepared  ?     Describe  taste,  chemical  reaction,  and  solubility. 

Why  is  the  sulphate  more  useful  than  the  alkaloid  ?     What  is  the  dose? 

Gelsemium — Give  its  synonyme  and  definition.     What  does  it  contain  ? 

What  is  the  best  solvent  for  its  active  principles?     What  is  the  dose? 

What  are  the  official  preparations  ? 

Physostigma — What  is  its  synonyme  ?  Whence  is  it  derived  ?  What  does  it  contain  ? 

What  is  the  dose?     What  are  its  official  preparations? 

What  are  the  physical  properties  of  physostigmine  ? 

Physostigmine  salicylate — How  may  it  be  made  ? 

Describe  taste,  chemical  reaction,  and  solubility. 

What  advantages  does  this  salt  possess  over  the  alkaloid  ?     What  is  the  dose  ? 

Belladonna  leaves — What  is  the  definition  ? 

Belladonna  root — What  is  the  definition  ? 

To  what  does  belladonna  owe  its  activity  ? 

What  is  the  dose  ?     What  are  its  official  preparations  ? 

Atropine — Give  the  Latin  name,  formula  in  symbols,  and  molecular  weight. 

How  may  it  be  prepared  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

What  is  the  dose  ?     Why  is  the  sulphate  preferred  ? 

Atropine  sulphate — How  may  it  be  prepared  ?  Describe  odor,  taste,  chemical 
reaction,  and  solubility.     Give  tests,  for  identity.     What  is  the  dose? 

Hyoscyamus — What  is  its  synonyme  ?     What  is  its  definition  ? 

What  does  it  contain  ?     What  is  the  dose  ?     What  are  the  official  preparations  ? 

What  salt  prepared  from  it  is  official  ?     What  are  the  properties  of  hyoscine  ? 

Hyoscyamine  sulphate — What  is  the  Latin  official  name  ? 

Give  formula  in  symbols  and  molecular  weight.     How  is  it  prepared  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  and  dose. 

Stramonium  leaves — Whence  are  they  derived  ? 

Stramonium  seed — Whence  is  it  derived  ? 

What  do  the  leaves  contain  ?     What  do  the  seeds  contain  ? 

What  is  the  dose  ?     What  are  the  official  preparations  ? 

Dulcamara — What  is  its  synonyme  ?    Whence  is  it  derived  ?   What  does  it  contain  ? 

Which  is  the  bitter  and  sweet  principle?     What  are  the  official  preparations? 

Pilocarpus — What  is  its  synonyme  ?  Whence  is  it  derived  ?  What  does  it  contain  ? 
Is  it  easily  powdered?     What  is  the  dose?     What  are  the  official  preparations? 

Pilocarpine  hydrochlorato  —Give  the  Latin  name,  formula  in  symbols,  and 
molecular  weight.     How  is  it  prepared  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  and  dose. 
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Colchicum  root — Whence  is  it  derived? 

Colcliicum  seed— Whence  is  it  derived?     What  is  the  active  principle? 

What  does  the  root  contain  ?     What  do  the  seeds  contain  ? 

Why  are  the  seeds  so  tough  ?   How  may  they  he  exhausted  of  their  active  principle? 

What  are  the  otficial  preparations  ? 

Veratruin  viride — What  is  its  synonyme?     Whence  is  it  derived  ? 

What  does  it  contain  ?     To  what  was  it  formerly  supposed  to  owe  its  activity  ? 

What  is  the  dose  ?     What  are  the  official  preparations  ? 

Veratrine — Whence  is  it  obtained,  and  how  is  it  prepared? 

What  are  its  properties  and  uses?  Describe  odor,  taste,  chemical  reaction,  solu- 
bility, and  tests  for  identity.     What  are  its  official  preparations  ? 

Chelidonium — What  is  its  synonyme  ? 

What  does  it  contain  ?     What  are  its  properties?     What  is  the  dose  ? 

Sanguinaria — W^hat  is  its  synonyme?     What  is  its  deiinition  ? 

What  does  it  contain  ?     What  is  the  dose  ?     What  are  its  official  preparations  ? 

Staphisagria — What  is  its  synonyme  ?     Whence  is  it  derived  ? 

What  does  it  contain  ?     What  are  good  solvents  ?     For  what  is  it  used  ? 

Aconite— Whence  is  it  derived  ?     What  does  it  contain? 

How  may  aconitic  acid  be  produced  ? 

What  is  the  best  menstruum  for  preparations  of  aconite? 

What  is  the  object  of  using  tartaric  acid  in  the  menstruum? 

What  are  its  properties  and  dose  ? 

What  is  the  dose  of  aconitine?     What  are  its  official  preparations? 

Hydrastis— What  is  its  synonyme  ?    What  is  its  definition  ?    What  does  it  contain  ? 

What  difference  in  appearance  is  there  between  the  salts  of  hydrastine  and  those 
of  berberine?     What  is  the  dose?     What  are  its  official  preparations? 

Menispermum — What  is  its  synonyme?     Whence  is  it  derived? 

What  does  it  contain  ?     What  is  the  dose? 

Pomegranate — What  is  the  Latin  official  name  ?     Whence  is  it  derived  ? 

What  does  it  contain  ?     Which  of  the  alkaloids  is  solid  and  crystallizable? 

Which  of  the  alkaloids  are  liquid  ?     What  is  the  dose? 

Pareira — What  is  its  synonyme?     Whence  is  it  derived  ? 

What  does  it  contain  ? 

With  what  is  this  alkaloid  identical  ? 

What  is  the  dose  ?     What  are  its  official  preparations  ? 

Ipecacuanha — Whence  is  it  derived  ?     What  does  it  contain  ? 

What  is  the  dose  ?     What  are  its  official  preparations? 

How  may  the  apothegmatic  matter  which  is  dissolved  by  hydro-alcoholic  liquids 
be  separated  ? 

Erythroxylon — What  is  its  synonyme  ?     Whence  is  it  derived  ? 

What  does  it  contain  ? 

What  is  the  dose  ? 

What  are  its  official  preparations  ? 

What  remarkable  property  does  cocaine  possess? 

Guarana — What  is  it,  and  whence  is  it  derived  ?     What  does  it  contain? 

What  is  the  dose  ? 

What  are  its  official  preparations  ? 

Caffeine — What  is  the  Latin  name? 

Give  formula  in  symbols  and  molecular  weight.     Whence  is  it  obtained? 

How  is  it  prepared  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.  Give  tests  for  identity- 
How  may  the  presence  of  other  alkaloids  be  detected  ? 

What  is  "the  dose? 

Conium — What  is  its  synonyme  ?     What  is  its  definition  ? 

What  does  it  contain  ? 

What  are  the  peculiarities  of  coniine? 

In  what  is  coniine  soluble? 

What  are  the  properties  and  dose  of  conium  ? 

What  are  its  official  preparations  ? 

Lobelia — What  is  its  definition?     What  does  it  contain? 

What  is  the  dose  ? 

What  are  its  official  preparations  ? 

Tobacco — What  is  the  Latin  official  name?     Whence  is  it  derived? 

What  does  it  contain  ?     What  are  the  properties  of  nicotine? 

What  are  the  properties  and  the  dose  of  tobacco  ? 
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Natural  Order. 
OfiBoial  Name. 


Botanical  Name.  Synonyme.  or  D^scrTpUon.  habitat. 


Algae. 

Chondrus 


Anacardiese. 

Mastiche   . 


Ehus  Glabra 


Ehus      Toxico- 
dendron    .    . 

Apocynaceae. 

Apocynum  .    . 


Aspidosperma 


Strophanthus   . 

Aristolochiacese. 

Serpentaria  .    . 


Aroideae. 

Calamus    .   .    , 

Asclepiadeae. 

Asclepias  .    .    . 

Berberidaceae. 

Caulophyllum . 


Podophyllum  . 

Betulaceae. 

Oleum    Betulae 
Volatile     .    . 

Burseraceae. 
Myrrha .... 


Caprifoliaceae. 

Sambucus     ,    . 

Viburnum  Op- 
ulus    .    .    .    . 

Viburnum  Pru- 
nifoliura    .    . 


C.  crispus  and 
Gigartina  ma- 
millosus. 

Pistacia  Lentis- 
cus. 

Khus  glabra. 
R.  radicans. 

A.  cannabinum. 


A.       Quebracho- 
bianco. 


S.  hispidus. 

Aristolochia  S. 
and  A.  reticu- 
lata. 

Acorus  C. 
A.  tuberosa. 
C.  thalictroides. 
P.  peltatum. 
Betula  lenta. 

Commiphora  M. 

S.  canadensis. 

V.  opulus. 

V.  prunifolium. 


Carragheen . 
Irish  Moss. 


Poison  Ivy. 


Canadian 
Hemp. 

Quebracho. 


Virginia 
Snakeroot. 


Sweet  Flag. 

Pleurisy 
Root. 

Blue  Cohosh. 

May- Apple. 


Oil  of  Sweet 
Birch. 


Elder. 
Cramp  Bark. 


"Whole  plant. 


Concrete  res- 
inous exuda- 
tion. 

Pruit. 


Fresh  leaves. 

Root. 
Bark. 

Seed. 


Rhizome   and 
roots. 


Rhizome. 
Root. 


Rhizome   and 
roots. 

Rhizome   and 
roots. 

Volatile      oil 
from  bark. 


Gum-resin. 

Flowers. 

Bark. 

Bark. 


North    Atlantic 
coast. 


Mediterranean 
basin. 

North  America. 
North  America. 

United  States. 


Argentine     Re- 
public. 


Tropical  Africa. 
United  States. 

United  States. 
North  America. 
North  America. 


East  Africa  and 
Arabia. 


North  America. 

United  States. 
United  States. 
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CIAL  DRUGS,    WITH   THEIR    PREPARATIONS. 


„     1-  1   XI  Medical  Prou- 

EnghBh  Name.        „,.  ^   „„  J 


ertios,  Duse. 


Constituents. 


Official  Preparations  in  heavy  type ;  those 
into  which  the  Drug  enters,  in  Uuman  type. 


Chondrus. 

Mastic. 
Rhus  Glabra. 


Bhus    Toxi- 
codendron. 


Apocynum. 

Aspido- 
sperma. 


Strophan- 
thus. 

Serpentaria. 


Calamus. 


Asclepias. 


Oaulophyl- 
lum. 

Podophyl- 
lum. 

Volatile    Oil 
of  Betula. 


Myrrh. 


Sambucus. 

Viburnum 

Opulus. 

Black  Haw. 


Demulcent. 

Stimulant. 
Diuretic. 


Irritant ;  ru- 
befacient ; 
gr.  ij-v. 

Antiperiod- 
ic,  emetic ; 
gr.  v-xx. 

Tonic,  anti- 
spasmo- 
dic ;  gr. 
XV- 3  j. 

Sedative ; 
ni  iv-viij. 

Stimulant ; 
gr.  XX. 


Expectorant; 
gr.  XXX. 

Antispas- 
modic ;  gr. 

XX. 

Cathartic  ; 
gr.  XX. 


Stimulant, 
tonic ;  gr. 

XX. 


Diaphoret- 
ic ;  gr.  Ix. 


Antidys- 
menorrhoe- 
ic ;  gr.  Ix. 


Mucilaginous  com- 
pounds, etc. 


Volatile  oil,  mas- 
tichic  acid,  mas- 
ticin. 

Acid  calcium  and 
potassium  mal- 
ates,  tannin. 

Toxicodendric  acid, 
tannin,  lixed  oil, 
wax,  mucilage. 

Tannin,  resin,  apo- 
cynin,  etc. 

Aspidospermine, 
quebracbine,  etc. 


Kombic  acid,  stro- 
phanthin. 

Volatile  oil,  acorin, 
resin. 


Tannin,  resins,  etc. 

Saponin,  resins. 

Resin,    starch,   su- 
gar. 


Volatile  oil,  resin, 
gum,  bitter  prin- 
ciple. 


Volatile  oil,  resin, 

mucilage. 
Valerianic  acid, 

etc. 
Valerianic  acid, 

resin,  tannin. 


Pills  of  Aloes  and  Mastic. 
Fluid  Extract. 

Fluid  Extract. 
Fluid  Extract. 

Tincture. 

Fluid     Extract,    Tincture,    Com- 
pound Tincture  of  Cinchona. 

Fluid  Extract. 

Fluid  Extract. 

Extract,  Fluid  Extract,  Resin. 


Tincture,  Compound  Iron  Mixture, 
Pills  of  Aloes  and  Myrrh,  Tinc- 
ture of  Aloes  and  Myrrh,  Com- 
pound Pills  of  Rhubarb. 


Fluid  Extract. 
Fluid  Extract. 
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Natural  Order. 
Official  Name. 

Botanical  Name. 

Synonyme. 

Part  used, 
or  Description. 

Habitat. 

Celastraceae. 

Euonymus    .    . 

E.  atropurpureus. 

Wahoo. 

Bark  of  root. 

United  States. 

Chenopodiaceae. 

Chenopodium  . 

C.    ambrosioides, 
var.        anthel- 
minticum. 

American 
Wormseed. 

Fruit. 

North  America. 

Oleum    Cheno- 

C.    ambrosioides, 

Oil  of  Ameri- 

Volatile oil. 

podii  .... 

var.        anthel- 

can  "Worm- 

Compositse. 

Absinthium  .    . 

minticum. 

seed. 

Artemisia  A. 

Wormwood. 

Leaves       and 

Northern     Asia 

tops. 

and     natural- 
ized. 

Anthemis  .    .    . 

A.  nobilis. 

Chamomile. 

Flower-heads. 

Southern       and 
Western   Eu- 

Arnicse Flores  . 

Arnica  montana. 

Flower-heads. 

rope. 
Mts.  of  Europe. 

Arnicse  Radix  . 

Arnica  montana. 

Rhizome   and 
root. 

Mts.  of  Europe. 

Calendula     .    . 

C.  officinalis. 

Marigold. 

Florets. 

S.  Europe,  cult. 

Eupatorium  .    . 

E.  perfoliatum. 

Thorough- 
wort. 

Leaves      and 
flowering 
tops. 

North  America. 

Grindelia  .    .    . 

G.     robusta    and 
G.  squarrosa. 

Leaves      and 
flowering 
tops. 

Root. 

North  America. 

Inula     .... 

I.  Helenium. 

Elecampane. 

C.   and   S.    Eu- 

Lactucarium    . 

Lactuca  virosa. 

Concrete 
milk-juice. 

rope 
C.    and   S.    Eu- 
rope. 

Lappa   .... 

Arctium  L. 

Burdock. 

Root. 

Europe,   North- 
ern Asia. 

Matricaria     .    . 

M.  Chamomilla. 

German 
Chamomile. 

Flower-heads. 

Europe. 

Oleum      Erige- 

Erigeron      cana- 

Oil   of   Flea- 

Volatile  oil. 

rontis     .    .    . 

dense. 

bane. 

Pyrethrum    .    . 

Anacyclus  P. 

Pellitory. 

Root. 

Mediterranean 
basin. 

Santonica .    .    . 

Artemisia  pauci- 

Levant 

Unexpanded 

Turkestan. 

flora. 

Wormseed. 

flower-heads. 

Tanacetum    .    . 

T.  vulgare. 

Leaves       and 
tops. 

Asia,  nat. 

Taraxacum  .    . 

T.  officinale. 

Dandelion. 

Root. 

Europe,  nat. 

Coniferae. 

Oleum        Cadi- 

Juniperus     Oxy- 

Oleum  Juni- 

Product       of 

num   .... 

cedrus. 

peri  Empy- 

reumati- 

cum. 

dry  distilla- 
tion. 

Oleum  Juniperi 

Juniperus     com- 
munis. 

Volatile  oil. 

Oleum        Picis 

Liquids    .    . 

Oleum  Sabinae . 

Pinus  palustris. 

Volatile  oil. 

Juniperus  Sabina. 

Volatile  oil. 

Oleum  Tcrebin- 

Pinus      palustris 

Volatile  oil. 

thinae     .    .    . 

and  others. 
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English  Name. 

Medical  Prop- 
erties, Dose. 

ConBtituentB. 

Official  PrepaiatioiiB  in  lieavy  typo;  thoBe 
into  "  liicli  the  Drug  enters,  in  Roman  type. 

Euonymus. 

Laxative ; 

Euonymin,  aspara- 

Extract. 

gr.  Ix. 

gin,  resins. 

Chenopo- 

Anthelmin- 

Volatile oil. 

dium. 

tic  ;  gr.  XX. 

OilofCheno- 

Anthelmin- 

C10H161—CiflHieO. 

podium. 

tic  ;  ni.  V. 

Absinthium. 

Tonic ;     gr. 

Volatile  oil,  ahsin- 

XXX. 

thin,  tannin,  etc. 

Anthemis. 

Stimulant ; 

Volatile  oil,  resin. 

gr.  xl. 

etc. 

Arnica 

Vulnerary ; 

Volatile    oil,   arni- 

Tincture. 

Flowers. 

gr.  X. 

cin. 

Arnica  Root. 

Vulnerary  ; 

Volatile    oil,  arni- 

Extract,  Fluid  Extract,  Tincture. 

gr.  X. 

cin,  resin. 

Calendula. 

Vulnerary ; 

Trace   volatile   oil, 

Tincture. 

gr.  XXX. 

calendulin,  etc. 

Eupatorium. 

Tonic ;      gr. 

Eupatorin,  volatile 

Fluid  Extract. 

XXX. 

oil,  tannin. 

Grindelia. 

Sedative  ; 
gr.  XXX. 

Volatile  oil,  resin. 

Fluid  Extract. 

Inula. 

Stimulant ; 

Helenin,   inulin, 

gr.  Ix. 

acrid  resin. 

Lactuca- 

Sedative ; 

Lactucin,    lactucic 

Tincture. 

rium. 

gr-  iij- 

acid,  lactucerin. 

Lappa. 

Alterative ; 

Mucilage,     inulin, 

Fluid  Extract. 

gr.  Ix. 

tannin. 

Matricaria. 

Stimulant ; 

Volatile  oil,  anthe- 

gr.  xl. 

mic  acid. 

Oil  of  Erige- 

Stimulant ; 

CioHie- 

ron. 

TTl  v. 

Pyrethrum. 

Sialagogue ; 

Resin,    fixed    oils. 

Tincture. 

gr.  xl. 

inulin. 

Santonica. 

Anthelmin- 

Volatile oil,  santo- 

tic ;  gr.  XX. 

nin,  resin. 

Tansy. 

Emmena- 

Volatile  oil,  tana- 

gogue ; 

cetin,  resin,  tan- 

gr. xl. 

nin. 

Taraxacum. 

Cholagogue; 

Inulin,  pectin,  ta- 

Extract,  Fluid  Extract. 

gr.  ix." 

raxacin. 

Oil  of  Cade. 

Parasiticide; 

Empyreumatic 

externally. 

products. 

Oil  of  Juni- 

Stimulant; 

CioHie- 

Spirit,  Compound  Spirit  of  Juniper. 

jer. 

Tn.  V. 

Oil  of  Tar. 

Used   exter- 
nally. 

CioHie- 

Oil    of     Sa- 

Stimulant ; 

^10^16- 

vine. 

m  ij- 

Oil   of   Tur- 

Stimulant; 

CioH,5. 

Liniment,  Rectified  Oil  of  Turpen- 

pentine. 

VI  X. 

tine,  Cantharides  Cerate. 

1024 


CONDENSED   CHART  OF 


Natural  Order. 
Official  Name. 


Botanical  Name. 


Synonjme. 


Part  used, 

or  Descriptiun. 


Pix  Burgundica 

Pix  Liquida     . 

Kesina   .... 

Sabina  .... 

Terebinthina    . 

Terebinthina 
Canadensis    . 

Convolvulacese. 
Jalapa   .... 

Scammonium  . 

Cruciferse. 

Oleum    Sinapis 
Volatile     .    . 

Sinapis  Alba    . 
Sinapis  Nigra  . 


Cucurbitaceae 

Bryonia     . 

Colocynthis 
Pepo  .    .   . 


Cupuliferae. 

Castanea   , 


Creosotum 
Galla  .  . 
Quercus  Alba  . 

Ericaceae. 

Chimaphila  .    . 

Oleum  Gaulthe- 
riae 

Uva  Ursi  .   .    . 

Euphorbiaceae. 

Cascarilla .    .    . 

Elastica     .    .    . 


Abies  excelsa. 

Pinus      palustris 

and  others. 
Pinus      palustris 

and  others. 
Juniperus  S. 

Pinus      palustris 

and  others. 
Abies  balsamea. 


Ipomoea  J. 


Convolvulus 
Scammonia. 


Sinapis  nigra. 
Brassica  alba. 
Brassica  nigra. 

B.  alba   and   B. 
dioica. 

CitruUus  C. 

Cucurbita  P. 

C.  dentata. 


From  Fagus  syl- 

vatica. 
Quercus    lusitan 

ica. 
Q.  alba. 


C.  umbellata. 

Gaultheria     pro- 
cumbens. 

Arctostaphylos 
Uva-ursi. 

Croton  Eluteria. 

Hevea. 


Colophony. 


Canada  Bal- 
sam, Bal- 
sam of  Fir. 


Bryony. 


Chestnut. 


Pipsissewa. 

Oil  of  Win- 
tergreen. 

Bearberry. 


Caoutchouc. 


Prepared 

resin. 
Empyreumat- 

ic  oleoresin. 
Residue  (from 

distil,  turp.). 
Tops. 

Concrete  oleo- 
resin. 

Liquid  oleo- 
resin. 


Tuberous 
root. 

Resinous  exu- 
dation. 


Volatile  oil. 

Seed. 

Seed. 

Root. 

Fruit. 
Seed. 

Leaves. 

Excrescence. 
Bark. 

Leaves. 

Volatile  oil. 

Leaves. 

Bark. 

Milk-juice. 


Europe. 

United  States. 

United  States. 

Europe  and  N. 

America. 
United  States. 

North  America. 


Eastern  Mexico 
Western  Asia 


Asia  and  South, 
ern  Europe. 

Asia  and  South- 
ern Europe. 


Central  and 
Southern  Eu- 
rope. 

Southern       and 
Western  Asia. 

Asia  and 
America. 

North  America. 


Levant. 

North  America. 


Northern  Conti- 
nents. 


Northern  Hemi- 
sphere. 

Bahama 

L'slands. 
South  America, 


1 
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English  Name. 

Medical  Prop- 
erties, Duse, 

Constituents. 

Oiflciiil  Preparations  in  heavy  type;  those 
into  which  the  Drug  enters,  in  Roman  type. 

Burgundy 

Irritant. 

Volatile  oil,  resin. 

Plaster,  Iron  Plaster,  Opium  Plas- 

Pitch. 

ter,  Cantharidal  Pitch  Plaster. 

Tar. 

Irritant ;  gr. 

Pyroligneous  acid. 

Syrup,  Ointment. 

XXX. 

acetone,  etc. 

Kesin. 

Mild  stim- 

Abietic anhydride. 

Cerate,   Plaster,  Cantharides    Ce- 

ulant. 

rate. 

Savine. 

Irritant ; 

Volatile  oil,  resin. 

Fluid  Extract. 

gr.  V. 

tannin. 

Turpentine. 

Stimulant ; 

Volatile  oil,  abietic 

gr.  XXX. 

anhydride. 

Canada  Tur- 

Stimulant. 

Volatile  oil,  bitter 

Flexible  Collodion. 

pentine. 

principle. 

Jalap. 

Hydragogue 

Resin,  starch,  gum. 

Extract,      Compound       Powder, 

cathartic ; 

Resin. 

gr.  XX. 

Scammony. 

Hydragogue 
cathartic ; 
gr.  X. 

Resin,  gum. 

Resin. 

Volatile    Oil 

Rubefacient ; 

Allyl    sulphocyan- 

Compound  Liniment  of  Mustard. 

of  Mus- 

TTl h 

ide. 

tard. 

White  Mus- 

Stimulant ; 

Fixed  oil,  myrosin. 

tard. 

gr.  cxx. 

sinalbin,     muci- 
lage. 

Black    Mus- 

Stimulant; 

Fixed  oil,  myrosin, 

Mustard  Paper. 

tard. 

gr.  cxx. 

sinigrin,      muci- 
lage. 

Bryonia. 

Hydragogue 
cathartic ; 
gr.  XX. 

Bryonin. 

Tincture. 

Colocynth. 

Purgative ; 

Colocynth      resin. 

Extract. 

gr.  V. 

pectin,  etc. 

Pumpkin 

Tffinifuge  ; 

Fixed  oil,  proteids, 

Seed. 

,li- 

starch. 

Castanea. 

Tonic,       as- 
tringent ; 
gr.  XXX. 

Tannin,  etc. 

Fluid  Extract. 

Creosote. 

Water. 

Nutgall. 

Astringent ; 

Tannin,  gallic  acid, 

Tincture,  Ointment. 

gr.  XV. 

mucilage,  resin. 

White  Oak. 

Astringent ; 

Tannin,  pectin, 

gr.  XXX. 

resin. 

Chimaphila. 

Astringent, 

Arbutin,     ericolin, 

Fluid  Extract. 

diuretic ; 

tannin,      chima- 

gr.  XXX. 

philin. 

Oil  of  Gaul- 

Flavoring ; 

Methyl    salicylate. 

Spirit,   Troches   of  Morphine   and 

theria. 

gr.  V. 

CHsC^HjOj. 

Ipecac,  Compound  Syrup  of  Sar- 
saparilla. 

Uva  Ursi. 

Diuretic,  as- 

Tannin,     arbutin, 

Extract,  Fluid  Extract. 

tringent  ; 

gallic    acid,   eri- 

gr. XXX. 

colin. 

Cascarilla. 

Tonic ;  gr. 

Volatile  oil,  casca- 

XX. 

rillin,  resin. 

IndiaRubber. 

Mustard  Paper. 

65 
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CONDENSED   CHART  OF 


Natural  Order. 
Official  Name. 

Botanical  Name. 

Synonyme. 

Part  used, 
or  Description. 

Habitat. 

Kamala     ... 

Mallotus    philip- 
pinensis. 

Rottlera. 

Glands      and 
hairs. 

Asia. 

Oleum  Kicini   . 

Ricinus    commu- 
nis. 

Fixed  oil. 

India,      United 
States. 

Oleum  Tiglii    . 

Croton  Tiglium. 

Fixed  oil. 

India,  cult. 

Stillingia  .    .    . 

S.  sylvatica. 

Queen's 
Root. 

Root. 

Southern 
United  States. 

Filices. 

Aspidium .    .    . 

Dryopteris  Filix- 
mas     and     D. 

Male  Fern. 

Rhizome. 

Europe  and  N. 
America. 

Fungi. 

Ergota  .... 

marginalis. 

Claviceps  purpu- 

Ergot of 

Sclerotium. 

Europe   and 

rea,   upon    Se- 

Rye. 

United  States. 

cale  cereale. 

Gentianeae. 

Chirata .... 

Swertia  C. 

Entire  plant. 

Northern  India. 

Gentiana  .    .    . 

G.  lutea. 

Root. 

C.   and   S.  Eu- 
rope. 

Geraniacese. 

Geranium      .    . 

G.  maculatum. 

Cranesbill. 

Rhizome. 

North  America. 

Gramineae. 

Amylum  .    .    . 

Zea  Mays. 

Feculaof  seed. 

Saccharum    .    . 

S.  officinarum. 

Cane  Sugar. 

Tropics. 

Triticum    .    .    . 

Agropyrum      re- 
pens. 

Couch-Grass. 

Rhizome. 

Europe,    North 
America. 

Zea 

Z.  Mays. 

Corn  Silk. 

Styles  and 
stigmas. 

Guttiferae. 

Cambogia     .    . 

Garcinia  Hanbu- 
rii. 

Gum-resin. 

Anam  and 
Siam. 

Hamamelaceae. 

Hamamelis   .    . 

H.  virginiana. 

Witchhazel. 

Leaves. 

North  America. 

Styrax   .... 

Liquidambar  ori- 
entalis. 

Balsam. 

Asia  Minor 

Hydrophyllacese. 

Eriodictyon  .    . 

E.  glutinosum. 

Leaves. 

Irideae. 

Crocus  .... 

C.  sativus. 

Stigmas. 

Western  Asia. 

Iris 

I.  versicolor. 

Blue  Flag. 

Rhizome   and 
roots. 

North  America. 

Juglandaceae. 

Juglans     .    .    . 

J.  cinerea. 

Butternut. 

Bark  of  root. 

North  America. 

Labiatae. 

Hedeoma  .    .    . 

H.  pulegioides. 

Pennyroyal. 

Leaves      and 

tops. 
Leaves       and 

North  America. 

Marrubium  .    . 

M.  vulgare. 

Horehound. 

Europe,  nat. 

tops. 
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Engliiih  Name. 

Medical  Prop- 
ei'tius,  Dose. 

Constituents. 

Official  I'ropanttions  in  heavy  type;  tliose 
into  which  the  Drug  eateis,  in  Uouiau  t.vpe. 

Kamala. 

Ticnifuge ; 

Resins,  rottlerin. 

Castor  Oil. 

Ore  ton  Oil. 

Stillingia. 

gr.  Ix. 
Cathartic ; 

^ss. 

Purge ;  TT\,  i. 

Alterative ; 

gr.  XX. 

Ricinolein  and  pal- 
mi  tin. 

Crotonolic  acid  ? 
Resin,     fixed     oil, 
starch. 

Flexible  Collodion,  Compound  Liii- 
inu'iit  of   Mustard,   Ointment  of 
Red  Mercuric  Oxide,  Compound 
Pills  of  Antiincjiiy. 

Fluid  Extract. 

Aspidium. 

Twnifugo ; 
gr.  ix. 

Fixed     oil,     filicic 
acid,  etc. 

Oleoresin. 

Ergot. 

Parturient ; 
gr.  X. 

Fixed  oil,  sclerotic 
acid,      scleromu- 
ciii,   sclercryth- 
rin. 

Fluid  Extract,  Wine. 

Chirata. 
Gentian. 

Tonic ;  gr. 

XX. 

Tonic;  gr. 

XX. 

Ophelic   acid,    chi- 

ratin. 
Gentiopicrin,    gen- 

tisic  acid,  pectin. 

Fluid  Extract,  Tincture. 

Extract,     Fluid     Extract,     Com- 
pound Tincture. 

Geranium. 

Astringent ; 
gr.  XXX. 

Tannin,  pectin, 
starch. 

Fluid  Extract. 

Starch. 
Sugar. 
Triticum. 

Zea. 

Diuretic ; 
gr.  c. 

Glucose,  triticin. 

Glycerite. 
Syrup,  etc. 
Fluid  Extract. 

Gamboge. 

Hydragogue 
cathartic ; 
gr.  iv. 

Gum,    resin,    cam- 
bogie  acid. 

Compound  Cathartic  Pills. 

Hamamelis. 

Storax. 

Astringent, 
haBmostat- 
ic ;  gr.  Ix. 

Expecto- 
rant ;    gr. 

XV. 

Tannin,  bitter 
principle. 

Styrol,       cinnaniic 
acid,  storesin. 

Fluid  Extract. 

Compound  Tincture  of  Benzoin. 

Eriodictyon. 

Fluid  Extract. 

Saflron. 
Iris. 

Diaphoretic ; 

gr.  XX. 
Alterative; 

gr.  XV. 

Volatile     oil,    pro- 

teids,  etc. 
Resin,  tannin, 

gum. 

Tincture. 

Extract,  Fluid  Extract. 

Juglans. 

Cathartic ; 
gr.  Ix. 

Nucin,    fixed     oil, 
tannin. 

Extract. 

Hcdeoma. 
MarruLiuin. 

Stimulant ; 
gr.  XXX. 

Expecto- 
rant ;    gr. 

XXX. 

Volatile  oil. 

Trace    of    volatile 
oil,      niarrubiin, 
tannin. 
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CONDENSED   CHART  OF 


Natural  Obdeb. 
0£Bcial  Name. 


Botanical  Name. 


Synonyme. 


Part  used, 
or  Description. 


Melissa  .... 

Mentha     Pipe- 
rita    .... 
Mentha  Viridis 

Oleum  Hede- 
omae   .... 

Oleum  Lavan- 
dulaB  Florum 


Oleum  Menthse 
Piperitae 

Oleum  Menthae 

Viridis  . 
Oleum   Kosma- 

rini     .    .    . 
Oleum  Thymi 

Salvia    .    .    . 
ScutiBllaria    . 

Thymol     .    . 

Laurineae. 

Camphora    . 


Cinnamomum 
Cassia    .    . 


Cinnamomum 
Saigonicum  . 

Cinnamomum 
Zeylanicum  . 

Oleum     Cinna- 
momi     .    .    . 

Oleum      Sassa- 
fras    .... 

Sassafras   .    .    . 


Sassafras      Me- 
dulla .    .    .    . 

Leg^minosae. 


Acacia 


M.  officinalis. 
M.  piperita. 
M.  viridis. 

Hedeoma  pulegi- 
oides. 

Lavandula  offici- 
nalis. 

Mentha  piperita. 

Mentha  viridis. 

Rosmarinus    offi- 
cinalis. 
Thymus  vulgaris. 

S.  officinalis. 
S.  lateriflora. 

Thymus  vulgaris. 
Cinnamomum  C. 


Cinnamomum. 

Cinnamomum. 

C.  zeylanicum. 

Cinnamomum. 

Sassafras      offici- 
nalis. 
S.  variifolium. 

S.  variifolium. 


A.  Senegal. 


Balm. 


Oil   of   Pen- 
nyroyal. 


Sage. 
Scullcap. 


Oil  of  Cassia. 


Gum  Arabic. 


Leaves 

tops. 
Leaves 

tops. 
Leaves 

tops. 
Volatile  oil 


and 


and 
and 


Europe,  nat. 

Europe  and  N. 

America. 
Europe  and  N. 

America 


Volatile  oil. 

Volatile  oil. 

Volatile  oil. 
Volatile  oil. 
Volatile  oil. 

Leaves. 
Herb. 

Phenol. 
Stearopten. 


Bark    of    the 
shoots. 


Bark. 

Inner  bark  of 

shoots. 
Volatile  oil. 

Volatile  oil. 

Bark  of  root. 

Pith. 


Gummy   exu- 
dation. 


Southern      Eu- 
rope, cult. 
North  America. 


Southern       Eu- 
rope, cult. 

China  and 
Japan. 


Ceylon  and 
China. 


North  America. 


North  America. 


Africa. 
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English  Name. 

Medical  Prop- 
erties, Dose. 

Constituents. 

OfflciHl  Preparations  in  heavy  type;  those 
into  which  the  Drug  enters,  in  Roman  type. 

Melissa. 

Stimulant ; 

Volatile  oil,  tannin, 

gr.  XXX. 

bitter  principle. 

Peppermint. 

Stimulant; 

Volatile   oil,    trace 

Spirit. 

gr.  XXX. 

of  tannin. 

Spearmint. 

Stimulant ; 
gr.  XXX. 

Volatile  oil,  resin. 

Spirit. 

Oil  of  Hede- 

Stimulant ; 

oma. 

ni  V. 

Oil  of  Laven- 

Scent; 

CjoH,g    and    com- 

Spirit, Compound  Tincture  of  Lav- 

der  Flow- 

miij- 

pound  ethers. 

ender,  Aromatic   Spirit   of   Am- 

ers. 

monia,  Liniment  of  Soft  Soap, 
Diachylon  Ointment. 

Oil   of   Pep- 

Stimulant; 

CiqHisO)  CioHjqO. 

Water,     Spirit,     Troches,     Com- 

permint. 

TTiiij. 

pound  Pills  of  Rhubarb,  Vege- 
table Cathartic  Pills. 

Oil  of  Spear- 

Stimulant; 

CioHie,— CioHiP. 

Water,  Spirit. 

mint. 

TTiiij. 

Oil  of  Kose- 

Stimulant ; 

^10^161  —  CjoHjgO, 

Soap  Liniment,   Compound   Tinc- 

mary. 

VI  iij. 

C.oH.gO. 

ture  of  Lavender. 

Oil  of 

Stimulant ; 

Cymene,      Cj(,Hj^, 

Thyme. 

TTlij. 

thymene,  C,oH,6, 
thymol,  CioH,,0. 

Salvia. 

Astringent ; 

Volatile    oil,    tan- 

gr. XX. 

nin,  resin. 

Scutellaria. 

Antispas- 
modic ; 
gr.  Ix. 

Bitter  principle. 

Fluid  Extract. 

Thymol. 

Antiseptic ; 
gr.  XXX. 

C10H14O. 

Camphor. 

Stimulant ; 

C.oHieO. 

Water,     Liniment,     Spirit,    Soap 

gr.  v-x. 

Liniment,  Camphorated  Tincture 
of  Opium,  Belladonna  Liniment, 
Compound  Liniment  of  Mustard, 
Compound  Powder  of  Morphine. 

Cassia     Cin- 

Stimulant; 

Volatile    oil,    tan- 

Compound Tincture  of  Cardamom, 

namon. 

gr.  XX. 

nin,    mannite, 

Compound  Tincture  of  Catechu, 

sugar. 

Compound  Tincture  of  Lavender, 
Aromatic  Tincture  of  Rhubarb, 
"Wine  of  Opium. 

Saigon    Cin- 

Stimulant; 

Volatile  oil,  etc. 

namon. 

gr.  XX. 

Ceylon   Cin- 

Stimulant; 

Volatile  oil,  etc. 

Tincture,  Aromatic  Powder. 

namon. 

gr.  XX. 

Oil    of   Cin- 

Stimulant ; 

Cinnamio   alde- 

Water, Spirit,  Aromatic  Sulphuric 

namon. 

m  ij- 

hyde,  C^H^O. 

Acid. 

Oil  of  Sassa- 

Stimulant; 

Safrene,  Cj^Hj^,  sa- 

Troches  of  Cubeb,  Compound  Syrup 

fras. 

VI  V. 

frol,  C,oH,oO,. 

of  Sarsaparilla. 

Sassafras. 

Stimulant ; 

Volatile    oil,    tan- 

Compound   Decoction    of    Sarsapa- 

gr. xl. 

nin,  sassafrid. 

rilla,  Compound  Fluid  Extract 
of  Sarsaparilla. 

Sassafras 

Demulcent. 

Mucilage. 

Mucilage. 

Pith. 

Mucilage,   Emulsion   of   Almond, 

Gummic  acid  com- 

Pills of  Ferrous  Iodide,  Pills  of 

bined   with    cal- 

Phosphorus, Compound  Chalk 
Powder,      Troches      of      Chalk. 

Acacia. 

Demulcent. 

cium,        magne- 

sium, and  potas- 

Troches   of   Cubeb,   Troches    of 

sium. 

Glycyrrhiza  and  Opium. 
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CONDENSED   CHART  OF 


^lATURAL  ORDEB. 

OflScial  Name. 

Botanical  Name. 

Synonyme. 

Part  used, 
or  Description. 

Habitat. 

Catechu    i||| 

Acacia  C. 

Extract    from 
wood. 

India. 

Cassia    Fis-  "^ 

C.  Fistula. 

Purging  Cas- 

Fruit. 

Eastern  India. 

tula  .    .    . 

sia. 

Senna  .    .    . 

Cassia    acutifolia 

Leaflets. 

Eastern  and 

a. 

and  C.  angusti- 

Central  Africa. 

folia. 

Tamarindus 

5" 

T.  indica. 

Preserved 

India,  West  In- 

s 

pulp  of 

dies. 

J 

fruit. 

Balsamum     ' 

Toluifera  Pereirae 

Balsam. 

Central     Amer- 

Peruvi- 

ica. 

anuiu   .    . 

c 

Balsamum 

6 

Toluifera    Balsa- 

Balsam. 

Venezuela. 

Tolu- 

Q. 

mum. 

tanum  .    . 

-| 

Chrysaro- 

Andira  Araroba. 

Principle 

Brazil. 

binum  .    , 

§■ 

from    Goa 
powder. 

Copaiba  .    . 

? 

C.  Langsdorffii. 

Balsam  of 
Copaiba. 

Oleoresin. 

South  America. 

Glycyrrhiza  . 

G.  glabra. 

Liquorice 

Root. 

Europe. 

Root. 

Hasmatoxy-  ' 

H.  campechi- 

Logwood. 

Heart-wood. 

Central     Amer- 

Ion   .    .    . 

anum. 

ica. 

Kino    .    .    . 

Pterocarpus  Mar- 

Inspissated 

East  Indies. 

CO 

supium. 

juice. 

Oleum     Co- 

d 

Copaifera  Langs- 

Volatile oil. 

paibas  .    . 

o 
3 

dorffii. 

Physo- 

c 

P.  venenosum. 

Calabar 

Seed. 

Western  Africa. 

stigma .    . 

Bean. 

Resina     Co- 

Copaifera  Langs- 

Residue. 

paibae  .    . 

3 

dorffii. 

Santalum 

1 

Pterocarpus   san- 

Wood. 

Madras,  cult. 

Rubrum  . 

8 

talinus. 

Scoparius    . 

Cytisus  S. 

Broom. 

Tops. 

Asia    and    Eu- 

Tragacantha 

Astragalus  gum- 

Gummy   exu- 

rope. 
Western  Asia. 

mifer  and 

dation. 

others. 

Lichenes. 

Cetraria     .    .    . 

C.  islandica. 

Iceland 
Moss. 

Whole  plant. 

Northern  Hemi- 
sphere. 
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English  Name. 

Medical  Prop- 
erties, Dose. 

Constitueuts. 

Official  Preparations  in  heavy  t.vpe;  thoHo 
into  which  the  Drug  enters,  in  Uonian  typo. 

Catechu. 

Astringent ; 
gr.  XX. 

Catechutannic 
acid,  catechin. 

Troches,  Compound  Tincture. 

Cassia     Fis- 

Laxative; 

Sugar,  pectin. 

Confection  of  Senna. 

tula. 

gr.  Ix. 

Senna. 

Cathartic ; 

Chrysophaiiic 

Fluid   Extract,  Confection,  Com- 

gr. Ix. 

acid,    phieoretin, 

pound    Infusion,    Syrup,   Com- 

cathartic      acid, 

pound  Powder  of  Glycyrrhiza. 

sennacrol,  senna- 

picrin. 

Tamarind. 

Laxative ; 

Tartaric,    citric, 

Confection  of  Senna. 

gr.  Ix. 

malic,  and  acetic 
acids. 

Balsam  of 

Expecto- 

Cinnamein,   resin, 

Peru. 

rant;  -ni. 

cinnamic        and 

XXX. 

benzoic  acids. 

Balsam   of 

Expecto- 

Resins,   cinnamic 

Syrup,  Tincture,  Pills  of  Ferrous 

Tolu. 

rant  ;    gr. 

and   benzoic 

Iodide,     Pills     of     Phosphorus, 

XX. 

acids. 

Compound  Tincture  of  Benzoin. 

Chrysarobin. 

Irritant ;  gr. 

XX. 

Ointment. 

Copaiba. 

Stimulant ; 

Volatile  oil,  resins, 

Mass. 

ni.  xxx. 

copaivic  acid. 

Glycyrrhiza. 

Expecto- 

Glycyrrhizin,  as- 

Fluid  Extract,  Pure  Extract,  Am- 

rant  ;    gr. 

paragin,   resin, 

moniated     Glycyrrhizin,    Com- 

Ix. 

sugar. 

pound  Powder,  Compound  De- 
coction of  Sarsaparilla,  Compound 
Fluid  Extract  of  Sarsaparilla, 
Mass  of  Mercury,  Pills  of  Fei'- 
rous  Iodide,  Compound  Powder 
of  Morphine,  Compound  Syrup 
of  Sarsaparilla,  Sweet  Tincture 
of  Rhubarb,  Tincture  of  Aloes, 
Tincture  of  Aloes  and  Myrrh. 

HiBmatoxy- 

Astringent ; 

Hsematoxylin,  tan- 

Extract, 

lon. 

gr.  xl. 

nin,  resin. 

Kino. 

Astringent ; 

Kinotannic      acid, 

Tincture. 

gr.  XX. 

pyrocatechin. 

Oil     of    Co- 

Stimulant; 

^15H2i- 

paiba. 

TTl  X. 

Physo- 

Sedative ; 

Eserine,   starch. 

Extract,  Tincture. 

stigma. 

gr.  iij. 

proteids. 

Resin  of  Co- 

Stimulant; 

Copaivic  acid. 

paiba. 

gr.  X. 

Red   Saun- 

Coloring; 

Santalic  acid,  san- 

Compound  Tincture  of  Lavender. 

ders. 

gr.  Ix. 

tal. 

Scoparius. 

Diuretic  ; 

Volatile    oil,    sco- 

Fluid  Extract. 

gr.  X. 

parin,  sparteine. 

Tragacanth. 

Demulcent. 

Tragacanthin, 

Mucilage,  Pills  of  Ferrous  Carbon- 

starch. 

ate,  Troches  of  Tannic  Acid, 
Troches  of  Ammonium  Chloride, 
Troches  of  Catechu,  Troches  of 
Ipecac,  Troches  of  Krameria, 
Troches  of  Potassium  Chlorate, 
Troches  of  Santonin,  Troches  of 
Ginger,  Emulsion  of  Chloroform. 

Cctraria. 

Demulcent ; 

Lichenin,    cetraric 

Decoction. 

gr.  xl. 

acid. 
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CONDENSED   CHART  OF 


Natural  Order. 
0£Boial  Name. 


Liliacese. 

Allium  .... 

Aloe  Barbaden- 

sis 

Aloe  Socotrina 

Colchici  Radix 

Colchici  Semen 
Convallaria  .    . 

Sarsaparilla  .    . 

Scilla     .    .    .    . 


"Veratrum     Vi- 
ride    .... 

Lineae. 

Coca 

Linum  .... 


Oleum  Lini  . 

Lobeliaceae. 

Lobelia .    .    . 

Loganiacese. 

Gelsemium   . 

Nux  Vomica 

Spigelia     .    . 

Lycopodiaceae. 

Lycopodium 

Lythrarieae. 

Granatum     . 

Magnoliaceae. 

Illicium    .    . 

Oleum  Anisi 


Malvaceae. 

Althaea  . 


Gossypii  Radi- 
cis  Cortex  .    . 

Gossypium  Pu- 
rificatum   .    . 

Oleum  Gossypii 
Seminis     .    . 


Botanical  Name. 


A.  sativum. 
A.  vera. 
A.  Perry i. 
C.  autumnale. 

C.  autumnale. 
C.  majalis. 


Smilax  ofl5cinalis, 
S.  medica,  S. 
papyracea. 

Urginea   mariti- 
ma. 

V.  viride. 


Erythroxylon  C. 
L.  usitatissimum. 

L.  usitatissimum. 
L.  inflata. 

G.  sempervirens. 

Strychnos     Nux- 

vomica. 
S.  marilandica. 

L.  clavatum  and 
others. 

Punica  G. 

I.  verum. 

(See  Pimpinella 
Anisum)  Illi- 
cium verum. 


A.  officinalis. 


G.  herbaceum 
and  others. 

G.  herbaceum 
and  others. 

G.  herbaceum 
and  others. 


Synonyme. 


Cura9ao 
Aloes. 


American 
Hellebore. 


Flaxseed. 

Oil  of  Flax- 
seed. 


Yellow    Jas- 
mine. 


Pinkroot. 


Star-Anise. 


Marshmal- 
low. 


Part  used, 
or  Description. 


Bulb. 

Inspissated 

juice. 
Inspissated 

juice. 
Corm. 


Seed. 

Rhizome  and 
roots. 

Root. 

Sliced  bulb. 

Rhizome   and 
roots. 

Leaves. 
Seed. 

Fixed  oil. 

Leaves      and 
tops. 

Rhizome   and 

roots. 
Seed. 

Rhizome   and 
roots. 

Spores. 
Bark. 

Fruit. 

Volatile  oil. 


Root. 

Bark  of  root. 

Hairs  of  seed. 
Fixed  oil. 


Habitat. 


Europe,  cult. 

Africa. 
Europe. 

Europe. 
Europe. 


Tropical  Amer- 
ica. 

Mediterranean 
basin. 

North  America. 


South  America. 

Southern  Eu- 
rope, cult. 

Southern  Eu- 
rope, cult. 

North  America. 

Southern 

United  States. 
India. 

United  States. 


Europe  and  N. 
America. 

Warm  climates. 


Southwestern 
China. 


Europe,  nat. 


Asia,    Africa, 
cult. 

Tropics. 


VEGETABLE   OFFICIAL   DRUGS. 


1033 


English  Kame. 

Medical  Prop- 
erties, Dose. 

Constituents. 

Official  Prepuratioiis  in  heavy  type;  these 
into  whicli  tliu  Drug  euters,  in  Koman  type. 

Garlic. 

Stimulant ; 

gr.  Ix. 
Laxative ; 

Mucilage,    volatile 
oil. 

Syrup. 

Barbadoes 

Aloin,  resin. 

Aloes. 

gr.  XV. 

Socotrine 

Laxative  ; 

Aloin,  resin,   little 

Purified  Aloes,  Extract. 

Aloes. 

gr.  XV. 

volatile  oil. 

Colchicum 

Sedative, 

Colchicine,  starch, 

Extract,  Fluid  Extract,  Wine. 

Koot. 

emetic ; 
gr.  V. 

resin. 

Colchicum 

Sedative ; 

Colchicine,      fixed 

Fluid  Extract,  Tincture,  Wine. 

Seed. 

gr.  V. 

oil. 

Convallaria. 

Cardiac  sed- 

Convallamarin, 

Fluid  Extract. 

ative  ;  gr. 

convallarin. 

Sarsaparilla. 

V— X. 

Alterative ; 

Parillin,  resin. 

Fluid   Extract,  Compound   Fluid 

gr.  XXX. 

Extract,  Compound  Decoction. 

Squill. 

Expecto- 

Scillipicrin,    scilli- 

Vinegar,  Fluid  Extract,  Tincture. 

rant. 

toxin,scillin,sin- 
istrin. 

Veratrum 

Cardiac  sed- 

Jervine,    veratroi- 

Fluid  Extract,  Tincture. 

Viride. 

ative  ;  gr. 
ij- 
Nervine. 

dine,  resin. 

Coca. 

Cocaine. 

Fluid  Extract. 

Linseed. 

Demulcent ; 

Fixed     oil,    muci- 

gr. Ix. 

lage. 

Linseed  Oil. 

Cathartic ; 

Linolein,  palmitin. 

Lime  Liniment,  Soft  Soap. 

f§i- 

myristiu. 

Lobelia. 

Emetic ;  gr. 

X. 

Lobeline. 

Fluid  Extract,  Tincture. 

Gelsemium. 

Antispasmo- 

Volatile oil,  gelse- 

Fluid  Extract,  Tincture. 

dic;  gr.iij. 

mine. 

Nux   Vom- 

Tonic;    gr. 

Strychnine,       bru- 

Extract,  Fluid  Extract,  Tincture. 

ica. 

y- 

cine,  proteids. 

Spigelia. 

Anthelmin- 

Volatile oil,  bitter 

Fluid  Extract. 

tic  ;  gr.  Ix. 

principle. 

Lycopo- 

Used   exter- 

Fixed oil. 

dium. 

nally. 

Pomegran- 

Tffinifuge; 

Pelletierine,  etc. 

ate. 

gr.  Ix. 

Illicium. 

Stimulant ; 

Volatile  oil,  resin, 

gr.  XX. 

fat. 

Oil  of  Anise. 

Stimulant ; 

C,„H,,.,    and     ane- 

Water,  Spirit,  Camphorated  Tinc- 

tnij. 

thol,  CioHj^O. 

ture  of  Opium,  Troches  of  Gly- 
cyrrhiza  and  Opium,  Elixir  of 
Phosphorus,  Compound  Spirit  of 
Orange,  Compound  Syrup  of  Sar- 
saparilla. 

Althaea. 

Demulcent ; 

Asparagin,  starch. 

Syrup,  Mass  of  Mercury,  Pills  of 

gr.  Ix. 

Ferrous  Carbonate,  Pills  of  Phos- 
phorus. 

Cotton  Koot 

Emmena- 

Yellow  resin,  fixed 

Fluid  Extract. 

Bark. 

gogue ; 
gr.  Ix. 

oil,  etc. 

Purified  Cot- 

Cellulose, fixed  oil. 

Pyroxylin. 

ton. 

Cotton  Seed 

Demulcent ; 

Olein,  palmitin. 

Ammonia  Liniment,  Camphor  Lin- 

Oil. 

f^ss. 

iment. 
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CONDEASED   CHART  OF 


Natural  Oebee. 
Official  Name. 

Botanical  Name. 

Synonyme. 

Part  used, 
or  l)escription. 

Habitat. 

Menispermaceae. 

Caluinba  .    .    . 

Jateorhiza 
palmata. 

Columbo. 

Eoot. 

Eastern  Africa. 

Menispermum . 

M.  canadense. 

Yellow 
Parilla, 
Canadian 
Moonseed. 

Rhizome   and 
roots. 

North  America. 

Pareira  .... 

Chondodendron 
tomentosum. 

Pareira 
Brava. 

Root. 

Brazil. 

Myristicaceae. 

Macis     .... 

Myristica   fra- 

Arillode   of 

Molucca 

grans. 

seed. 

Islands. 

Myristica  .    .    . 

M.  fragrans. 

Seed. 

Molucca 
Islands. 

Oleum     Myris- 

Myristica   fra- 

Volatile oil. 

ticse    .... 

grans. 

Myrtaceae. 

Caryophyllus   . 

Eugenia  aromat- 

Unexpanded 

Molucca 

ica. 

flowers. 

Islands. 

Eucalyptus  .    . 

E.  globulus. 

Leaves. 

Australia. 

Oleum       Caju- 

Melaleuca  Leuca- 

Volatile  oil. 

East   Indian 

puti    .... 

dendron. 

Islands. 

Oleum     Caryo- 

Eugenia         aro- 

Volatile  oil. 

phylli     .    .    . 

matica. 

Oleum       Euca- 

Eucalyptus glob- 

Volatile oil. 

lypti  .... 

ulus,  E.  oleosa, 
and  others. 

Oleum  Myrcise 

Myrcia  acris. 

Oil  of  Bay. 

Volatile  oil. 

Oleum  Pimentas 

Pimenta    offici- 
nalis. 

Oil    of    All- 
spice. 

Volatile  oil. 

Pimenta    .    .    . 

P.  officinalis. 

Allspice. 

Nearly  ripe 
fruit. 

Tropical  Amer- 
ica. 

Oleaceae. 

Manna  .... 

Fraxinus  Ornus. 

Cone,     sacch. 
exudation. 

Mediterranean 
basin. 

Oleum  Olivse    . 

Olea  europsea. 

Eixed  oil. 

Southern   Eu- 
rope. 

Orchideae. 

Cypripedium    . 

C.  pubescens  and 

Ladies'  Slip- 

Rhizome  and 

North  America. 

C.  parviflorum. 

per. 

root. 

Vanilla .... 

V.  planifolia. 

Fruit. 

Eastern  Mexico. 

Papaveraceae. 

Obelidonium    . 

C.  majus. 

Celandine. 

Whole  plant. 

Europe,     North 
America. 

Opii  Pulvis  .    . 

Powder. 

i 
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English  Name. 

Medical  Prop- 
erties, Dose. 

Constituents. 

Official  Preparations  in  heavy  t.ype  ;  those 
into  v\  hich  the  Drug  enters,  in  Komau  type. 

Caiumba. 

Tonic ;   gr. 

Columbin,     berbe- 

Fluid  Extract,  Tincture. 

XX. 

rine. 

Meni- 

Alterative ; 

Berberinc,     menis- 

Fluid  Extract. 

spermum. 

gr.  XXX. 

pine. 

Pareira. 

Diuretic ; 
gr.  xl. 

Pelosine. 

Fluid  Extract. 

Mace. 

Stimulant; 

Volatile  oil,  resin. 

Nutmeg. 

gr.  XV. 
Stimulant ; 

Volatile   oil,    fixed 

Vinegar  of  Opium,  Aromatic  Pow- 

gr. XV. 

oil,  proteids. 

der,  Compound  Tincture  of  Lav- 
ender, Aromatic  Tincture  of  Khu- 
barb,  Troches  of  Sodium  Bicar- 
bonate. 

Oil   of  Nut- 

Stimulant; 

Myristicine,C,„H,g, 

Spirit,    Aromatic    Spirit    of    Am- 

meg. 

iTl  ij- 

and     myristicol. 

monia. 

Cloves. 

Stimulant ; 

Volatile    oil,    tan- 

Compound  Tincture  of  Lavender, 

gr.  X. 

nin,  resin. 

Aromatic  Tincture  of  Khubarb, 
Wine  of  Opium. 

Eucalyptus. 

Febrifuge ; 

Volatile    oil,    tan- 

Fluid Extract. 

gr.  XX.  _ 

nin,  resin. 

Oil  of  Caju- 

Diaphoretic ; 

Cajuputol, 

put. 

Ttl.  V. 

C,„H„0. 

Oil  of 

wStimulant ; 

CioH,6,    and   euge- 

Cloves. 

v\,  iv. 

nol,  CipHj^Oj. 

Oil  of  Euca- 

Febrifuge ; 

^10"-U'    ^10"^16' 

lyptus. 

Til  X. 

C,„H,,0. 

Oil  of  Myr- 

Stimulant. 

CioH.B  and 

Spirit. 

cia. 
Oil     of     Pi- 

Stimulant ; 

CioHiB  and 

Spirit  of  Myrcia. 

menta. 

•ni  iv. 

^loHi^O'i-. 

Pimenta. 

Stimulant ; 

Volatile    oil,    tan- 

gr. XX. 

nin,  resin. 

Manna. 

Laxative ; 

Mannitc,    fraxin. 

Compound  Infusion  of  Senna. 

,?'• 

resin,  glucose. 

Olive  Oil. 

Laxative ; 

Olein,    palmitin. 

Spermaceti    Cerate,    Lead    Plaster, 

f^i- 

arachin,  stearin. 

Diachylon  Ointment,  Iron  Plas- 
ter, Burgundy  Pitch  Plaster, 
Veratrine  Ointment. 

Cypripe- 

Diaphoretic ; 

Volatile    oil,    tan- 

Fluid Extract. 

dium. 

gr.  XV. 

nin,  resins. 

Vanilla. 

Stimulant ; 

Vanillin,  fixed  oil. 

Tincture,  Troches  of  Iron. 

gr.  XX. 

_  resin,  sugar. 

Cheli- 

Diuretic ; 

Chelidonine,  chele- 

doiiiuni. 

gr.  xl. 

rythrine. 

Powdered 

Narcotic ; 

Morphine,      narco- 

Vinegar,  Extract,  Pills,  Tincture, 

Opium. 

gr.  i. 

tine,  codeine,  etc. 

Wine,  Camphorated  Tincture, 
Powder  of  Ipecac  and  Opium, 
Troches  of  Glycyrrhiza  and 
Opium,  Deodorized  Opium,  Tinc- 
ture of  Deodorized  Opium. 
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CONDENSED    CHART  OF 


Natural  Order. 
Official  Name. 


Botauical  Name. 


Synouyme. 


Part  used, 
or  Description. 


Habitat. 


Opium  .    .    .    . 

Sanguinaria .    . 

Pedaliaceae. 

Oleum  Sesami . 

Phytolaccaceae. 

Phytolaccie 
Fructus     .    . 

Phytolaccse 
Radix     .    .    . 

Piperaceae. 
Cubeba .    .    .    . 

Matico  .    .    .    . 

Oleum  Cubebse 


Piper     . 

Polygalese. 

Krameria 

Senega  .    . 


Polygonaceae. 

Rheum  .    .    . 


Rumex  .    . 

Ranunculaceae 

Aconitum 

Cimicifuga 
Hydrastis  . 
Pulsatilla  . 

Staphisagria 

Rhamnacese. 

Frangula  . 

Rhamnus 
Purshiana 


Rosacese. 

Amygdala 

Amara  .    .    . 
Amygdala  Dul- 

cis 


Bloodroot. 

Sesame  Oil, 
Teel  Oil, 
Benne  Oil. 

Poke  Berry. 

Poke  Root. 


Papaver     somni- 

ferum. 
S.  canadensis. 


Sesamum   indi- 
cum. 

P.  decandra. 
P.  decandra. 


Piper  C. 

Piper    angustifo- 

lium. 
Piper  Cubeba. 

P.  nigrum. 


K.    triandra  and 

Ixina. 
Polygala  S. 


R.  officinale. 


R.     crispus     and   Yellow 
others.  Dock. 


Black    Pep- 
per. 


A.  Napellus. 
C.  racemosa. 

H.  canadensis-. 


Anemone  P.,  A. 
pratensis. 

Delphinium  S. 


Rhamnus  F. 

Rhamnus  Pursh- 
iana. 

Prunus  Amygda- 
lus,  var.  amara. 

Prunus  Amygda- 
lus,  var.  dulcis. 


Black  Snake- 
root. 

Golden  Seal. 


Stavesacre. 


Buckthorn. 


Concrete 

milky  exud. 
Rhizome. 


Fixed  oil. 

Fruit. 
Root. 

Unripe  fruit. 
Leaves. 
Volatile  oil. 
Unripe  fruit. 

Root. 
Root. 

Root. 
Root. 


Tuber. 

Rhizome 
roots. 

Rhizome 

roots. 

Herb. 


Seed. 

Bark. 
Bark. 

Seed. 
Seed. 


and 
and 


Western    Asia, 

cult. 
North  America. 


India. 

North  America. 
North  America. 

Java,  cult. 

Tropical   Amer- 
ica. 

India,  cult. 

South  America. 
United  States. 


Western  and 
Central  China. 


Europe,  nat. 

Europe,  Asia. 
North  America. 

North  America. 


Europe. 
Europe. 


Western  Asia, 

cult. 
Western  Asia, 

cult. 


Western  Asia, 

cult. 
Western  Asia, 

cult. 
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Goglisb  Niime. 

Medical  Prop- 

constituents. 

Official  Preparations  in  heavy  type;  those 

erties,  Duse. 

into  which  the  Drug  enters,  in  Homan  type. 

Opium. 

Narcotic ; 

Morphine,     narco- 

Powder. 

gr.  i. 

tine,  codeine. 

Sanguinaria. 

Altei'ativo ; 

Sanguinarine, 

Fluid  Extract,  Tincture. 

gr.  X. 

resins,  starch. 

Oil  of  Sesa- 

Demulcent ; 

Olein,    myristin. 

mum. 

fgi. 

palmitin,  stearin. 

Phytolacca 

Laxative ; 

Sugar,  gum. 

Fruit. 

gr.  XX. 

Phytolacca 

Alterative ; 

Resin,  tanrin. 

Fluid  Extract. 

Root. 

gr.  XX. 

Cubeb. 

Stimulant ; 

Volatile  oil,  resin, 

Fluid    Extract,    Oleoresin,   Tinc- 

gr. XX. 

cubebin. 

ture. 

Matico. 

Stimulant ; 

Volatile  oil,  artan- 

Fluid  Extract,  Tincture. 

gr.  Ix. 

thic  acid. 

Oil  of  Cubeb. 

Stimulant ; 

TTl.  X. 

^10^16 CjjIIji. 

Pepper. 

Stimulant ; 

Volatile  oil,  resin, 

Oleoresin. 

gr.  X. 

piperine,  fat. 

Krameria. 

Astringent ; 

Kramero-tannic 

Extract,  Fluid  Extract,  Tincture. 

gr.  XX. 

acid,  rhatanicred. 

Senega. 

Expecto- 

Polygalic acid,  pec- 

Fluid   Extract. 

rant  ;    gr. 

XV. 

tin,  fixed  oil. 

Rhubarb. 

Purgative, 

Chrysophan,     ery- 

Extract,     Fluid     Extract,     Pills, 

astringent ; 

throretin,     emo- 

Compound      Pills,     Compound 

gr.  X. 

din,     phieoretin. 

Powder,      Tincture,      Aromatic 

tannin. 

Tincture,  Sweet  Tincture. 

Rumex. 

Alterative ; 

Tannin,    chryso- 

Fluid  Extract. 

gr.  Ix. 

phanic  acid. 

Aconite. 

Sedative ; 

Resin,   aconitic 

Extract,  Fluid  Extract,  Tincture. 

gr.  i. 

acid,  aconitine. 

Cimicifuga. 

Aiterativc ; 

Crystalline       prin- 

Extract, Fluid  Extract,  Tincture. 

gr.  XXX. 

ciple,  resin,  tan- 
nin. 

Hydrastis. 

Alterative, 

Bcrberine,   hydras- 

Fluid   Extract,  Tincture,  Glycer- 

tonic ;  gr. 

tine,     xanthopu- 

ite. 

xl. 

cine. 

Pulsatilla. 

Irritant, 

Oily  substance. 

diaphoret- 

anemonic acid. 

ic  ;  gr.  iv. 

Staphisagria. 

Used   exter- 

Delphinine,    fixed 

nally. 

oil. 

Frangula. 

Laxative ; 

Frangulin,  tannin. 

Fluid  Extract. 

gr.  XX. 

emodin. 

Rhamnus 

Laxative ; 

Purgative      resins. 

Fluid  Extract. 

Purshiana. 

gr.  XX. 

chrysophanic 
acid. 

Bitter 

Demulcent. 

Fixed  oil,  proteids. 

Syrup. 

Almond. 

amygdalin. 

Sweet 

Demulcent. 

Fixed  oil,  proteids. 

Emulsion,  Syrup. 

Almond. 
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CONDENSED    CHART  OF 


Natural  Order. 
Official  Name. 

Butanical  Name. 

Synonyme. 

Part  used, 
or  Description. 

Habitat. 

Oleum    Amyg- 

Prunus Amygda- 

Volatile  oil. 

dalae  Amarse 

lus,  var.  amara. 

Oleum    Amyg- 

Prunus  Amygda- 

Fixed  oil. 

daloe  Expres- 

lus,  var.  dulcis, 

sum    .... 

Prunus  A., var. 
amara. 

Prunum    .    .    . 

Prunus      domes- 
tica. 

Fruit. 

"Western  Asia, 
cult. 

Prunus  Virgin- 

P.  serotina. 

Bark. 

North  America. 

iana    .... 

Kubus    .    .^ 

Oco 

R.  canadensis,  R. 
villosus,   R. 

Blackberry. 

Bark  of  root. 

North  America 

- 

if 

trivialis. 

Kubus 

i  p- 

R.  idjeus. 

Fruit. 

Europe  and 

Idaeus  .  ^ 

TiW 

Asia,  cult. 

Cusso    .    .   I 

1  ? 
»  ° 

Hagenia       abys- 

Female    in- 

Abyssinia. 

J 

."  _3.|      sinica. 

florescence. 

Oleum  Kosse 

as 

Rosa  damascena. 

Volatile  oil. 

Roumelia. 

Quillaja  .    . 

Q.  Saponaria. 

Soap  Bark. 

Bark. 

Chili  and  Peru. 

Kosa   Centi- 

w 

R.  centi  folia. 

Petals. 

Western  Asia, 

folia      .    . 

s 

cult. 

Rosa  Gallica 

8 

R.  gallica. 

Petals. 

Southern       Eu- 

Rubiaceae. 

rope,  cult. 

Cinchona  .  " 

So, 
3  a 

Cinchonas  with  5 
per     cent,     of 
alkaloids. 

Bark. 

South  America. 

Cinchona 

C.  succiruba. 

Bark. 

South  America. 

Rubra  . 

p.^ 

Ipecacuanha     . 

Cephaelis  I. 

Root. 

Brazil. 

Rutaceae. 

Aurantii  Amari 

Citrus  vulgaris. 

Rind  of  fruit. 

Northern  India, 

Cortex   .    .    . 

and  cult. 

Aurantii  Dulcis 

Citrus   Auran- 

Rind  of  fresh 

Northern  India, 

Cortex    .    .    . 

tium. 

fruit. 

and  cult. 

Oleum  Aurantii 

Citrus     vulgaris, 

Volatile  oil. 

Cortex    .    .    . 

C.  Aurantium. 

Oleum  Aurantii 

Citrus  vulgaris. 

Oil  of  Neroli. 

Volatile  oil. 

riorum      .    . 

Limonis  Cortex 

Citrus  Limonum. 

Kind  of  recent 
fruit. 

Northern  India, 
and  cult. 

Limonis  Succus 

Citrus  Limonum. 

Juice. 

Northern  India, 
and  cult. 

Oleum     Berga- 

Citrus  Bergamia. 

Oleum    Ber- 

Volatile  oil. 

mottae    .    .    . 

ganiii. 

Oleum  Limonis 

Citrus  Limonum. 

Volatile  oil. 

Buchu    .... 

Barosma  betulina 
and    B.   crenu- 
lata. 

Leaves. 

Southern 
Africa. 

Pilocarpus    .    . 

P.  Selloanus  and 
P.  Jaborandi. 

Jaborandi. 

Leaflets. 

Brazil. 

Xanthoxylum  . 

X.      americanum 
and  X.  Clava- 
Herculis. 

Prickly  Ash. 

Bark. 

North  America. 
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Eoglish  Name. 

Medical  Prop- 
erties, Dose. 

CotiBtituents. 

Official  Preparations  in  heavy  type ;  those 
into  which  the  Drug  enters,  in  Roman  tyi)«. 

Oil  of  Bitter 

Sedative  ; 

Benzaldehyde, 

Water,  Spirit. 

Almond. 

VI  i. 

C,H,0. 

Expressed 

Laxative. 

Olein,  palmitin. 

Ointment    of    Rose    Water,    Phos- 

Oil of 

phorated  Oil,  Emulsion  of  Chlo- 

Almond. 

roform. 

Prune. 

Laxative. 

Sugar,   pectin, 
malic  acid. 

Confection  of  Senna. 

Wild 

Sedative ; 

Tannin,   amyg- 

Fluid  Extract,  Infusion,  Syrup. 

CheiTy. 

gr.  xl. 

dalin,  emulsin. 

Eubus. 

Astringent ; 
gr.  XX. 

Tannin. 

Fluid  Extract. 

Raspberry. 

Refrigerant. 

Volatile  oil,  pectin, 
glucose. 

Syrup. 

Kousso. 

Anthelmin- 

Tannin, acrid  resin. 

Fluid  Extract. 

tic  ;  gr.  Ix. 

kosin. 

Oil  of  Rose. 

Scent. 

Elseopten,  stearop- 
ten. 

Quillaja. 

Irritant;  gr. 

Saponin. 

Tincture. 

Pale  Rose. 

XV. 

Astringent ; 

Volatile    oil,    tan- 

gr. X. 

nin. 

Red  Rose. 

Tonic ;      gr. 

Volatile   oil,  quer- 

Fluid    Extract,   Confection,   Pills 

XX. 

citrin. 

of  Aloes  and  Mastic. 

Cinchona. 

Tonic ;     gr. 

Quinine,  quinidine. 

Extract,  Fluid  Extract,  Infusion, 

XX. 

cinchonine,    cin- 
chonidine,  etc. 

Tincture. 

Red  Cin- 

Tonic,  anti- 

Vide  Cinchona. 

Compound  Tincture  of  Cinchona. 

chona. 

periodic  ; 
gr.  XX. 

Ipecac. 

Expecto- 

Emetine,   ipecacu- 

Fluid    Extract,  Troches,   Powder 

rant  ;    gr. 

anhic   acid,  pec- 

of Ipecac  and  Opium,  Troches  of 

V. 

tin. 

Morphine  and  Ipecac. 

Bitter 

Stimulant, 

Volatile    oil,    hes- 

Fluid  Extract,  Tincture. 

Orange 

tonic ;  gr. 

peridin,  etc. 

Peel. 

xl. 

Sweet 

Stimulant. 

Volatile    oil,    hes- 

Syrup,  Tincture. 

Orange 

peridin,  etc. 

Peel. 

Oil  of  Orange 

Flavoring. 

CioHie- 

Spirit,  Compound  Spirit,  Spirit  of 

Peel. 

Myrcia. 

Oil  of  Orange 

Flavoring. 

C  10^16. 

Flowers. 

Lemon  Peel. 

Flavoring. 

Volatile    oil,    hes- 
peridin. 

Spirit. 

Lemon 

Refrigerant. 

Citric  acid,  water. 

Juice. 

etc. 

Oil  of  Berga- 

mot. 

Oil  of  Lemon. 

Spirit,  Compound  Spirit. 

Buchu. 

Diuretic ; 

Volatile   oil,   dios- 

Fluid  Extract. 

gr.  XX. 

phenol,        resin, 
mucilage,  rutin. 

Pilocarpus. 

Sialagogue ; 

Volatile    oil,   pilo- 

Fluid Extract. 

gr.  XX. 

carpine. 

Xanthoxy- 

Alterative ; 

Acrid     green     oil. 

Fluid  Extract. 

lum. 

gr.  XV. 

resin. 
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CONDENSED   CHART  OF 


Natural  Oedee. 
Official  Name. 


Botanical  Name. 


Synonyme. 


Part  used, 
or  Description. 


Santalaceae. 

Oleum  Santali , 

Sapindaceae. 

Guamna    ,    . 


Scitamineae. 

Cardamomum 


Zingiber 


Scrophularineae. 

Digitalis   .    .    . 


Leptandra    .    . 

Simarubeae. 
Quassia .    .    .    , 

Solanaceae. 

Belladonnse  Fo 
lia  .    .    . 


Belladonnae  Ea- 
dix     .    . 

Capsicum . 


Dulcamara   . 

Hyoscyamus 

Stramonii  Folia 

Stramonii      Se- 
men   .... 
Tabacum  .    .    . 

Sterculiaceae. 

Oleum       Theo- 
bromatis    .    . 

Styraceae. 
Benzoinum  .    . 

Thymelacese. 

Mezereum     .    . 

Umbelliferae. 


Conium 


Santalum  album. 


PauUinia  Cu- 
pana  and  P. 
sorbilis. 

Elettaria  repens. 


Z.  officinale. 

D.  purpurea, 

Veronica      virgi- 
nica. 

Picrsena  excelsa. 

Atropa  B. 

Atropa  B. 

C.  fastigiatum. 

Solanum  D. 
H.  niger. 


Datura  Stramo- 
nium. 

Datura  Stramo- 
nium. 

Nicotiana  T. 


Theobroma     Ca- 
cao. 

Styrax  Benzoin. 


Dapbne  M.,  and 
others. 


C.  maculatum. 


Oil  of  Sandal 
Wood. 


Foxglove. 


Culver's 
Koot. 


Cayenne  Pep- 
per, African 
Pepper. 

Bitter-sweet. 

Henbane. 


Butter  of 
Cacao. 


Hemlock. 


Volatile  oil. 


Dried   paste 
from  seeds. 


Fruit. 


Khizome. 


Leaves. 


Rhizome   and 
root. 

Wood. 


Leaves. 


Root. 


Fruit. 


Young 

branches. 
Leaves    and 

flowering 

tops. 
Leaves. 

Seeds. 

Commercial 
dried  leaves. 

Fixed  oil. 


Balsamic 
resin. 

Bark. 


Full-grown 
fruit. 


Northern  and 
Western  Bra- 
zil. 

Malabar,  cult. 


West  Indies, 
India. 


Europe. 

North  America. 

Jamaica. 

Central   and 
Southern  Eu- 
rope. 

Central   and 
Southern  Eu- 
rope. 

Tropical   Amer- 
ica. 

Europe,  nat. 

Europe  and 
Asia. 

Asia,  nat. 

Asia,  nat. 

America. 


South  America. 

Sumatra. 
Europe. 

Europe,  nat. 
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Engliah  Name. 

Medical  Prop- 
erties, Dose. 

Constituente. 

Official  Preparations  in  heavy  type;  those 
into  which  the  Drug  enters,  in  lioman  type. 

Oil   of   San- 

Stimulant ; 

CisHj^O — CijHjgO. 

tal. 

•ni  X. 

Guarana. 

Stimulant ; 
gr.  Ix. 

CafFeine,  saponin. 

Fluid  Extract. 

Cardamom. 

Stimulant; 

Volatile  oil,   fixed 

Aromatic  Powder,  Tincture,  Com- 

gr. X. 

oil. 

pound  Tincture,  Sweet  Tincture 
of  Ehubarb,  Tincture  of  Rhu- 
barb, Compound  Tincture  of 
Gentian,  Compound  Extract  of 
Colocynth. 

Ginger. 

Stimulant; 

Volatile    oil,    gin- 

Fluid    Extract,    Oleoresin,    Aro- 

gr. XV. 

gerol,  resin. 

matic  Powder,  Tincture,  Com- 
pound Powder  of  Rhubarb. 

Digitalis. 

Cardiac 

Digital! n,   resin, 

Extract,  Fluid  Extract,  Infusion, 

stimulant; 

pectin. 

Tincture. 

Leptandra. 

gr.  ij. 

Alterative ; 

Leptandrin,    resin, 

Extract,  Fluid  Extract. 

gr.  XXX. 

saponin,  tannin. 

Quassia. 

Tonic ;      gr. 

Mucilage,    resin. 

Extract,  Fluid  Extract,  Tincture. 

XX. 

quassin. 

Belladonna 

Sedative ; 

Atropine,  hyoscya- 

Alcoholic  Extract,  Tincture. 

Leaves. 

gr-  ij- 

mine,     belladon- 
nine. 

Belladonna 

Sedative ; 

Atropine,  hyoscya- 

Fluid  Extract. 

Boot. 

gr.  i. 

mine,    belladon- 
nine. 

Capsicum. 

Stimulant ; 

Capsaicin,  fixed  oil. 

Fluid   Extract,    Oleoresin,    Tinc- 

gr. v. 

ture. 

Dulcamara. 

Alterative ; 
gr.  XXX. 

Kesin,  dulcamarin. 

Fluid  Extract. 

Hyoscyamus. 

Narcotic ; 

Hyoscyamine,   hy- 

Extract,  Fluid  Extract,  Tincture. 

gr.  V. 

oscine. 

Stramonium 

Narcotic ; 

Daturine,    muci- 

Leaves. 

gr-  "J- 

lage. 

Stramonium 

Narcotic ; 

Daturine,  fixed  oil. 

Extract,  Fluid  Extract,  Tincture. 

Seeds. 

gr-  ij- 

Tobacco. 

Emetic ;  gr. 

Nicotine,   resin. 

V. 

gum. 

Oil  of  Theo- 

Emollient. 

Stearin,    palmitin. 

Suppositories. 

broma. 

olein. 

Benzoin. 

Stimulant ; 

Benzoic  acid,   cin- 

Benzoinated       Lard,      Tincture, 

gr.  XXX. 

namic  acid. 

Compound  Tincture. 

Mezereum. 

Sialagogue, 

Soft    acrid     resin. 

Fluid   Extract,  Compound  Decoc- 

stimulant; 

daphnin. 

tion   of   Sarsaparilla,   Compound 

gr.  V. 

Fluid  Extract  of  Sarsaparilla. 

Conium. 

Sedative ; 
gr.  v. 

Fixed  oil,  coniine. 

Extract,  Fluid  Extract. 

66 
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CONDENSED   CHART  OF 


Natural  Obdeb. 
Official  Name. 


Botanical  Name. 


Synonyme. 


Part  used, 
or  Description. 


Corian- 
drum 

Oleum  Co- 
riandri  . 

Ammoni- 
acum    . 

Anisum  . 


Asafoetida  . 
Carum  .  . 
Fceniculum 
Oleum  Anisi 


Oleum  Cari 

Oleum  FcB- 
niculi  .    . 

Sumbul    .    . 
Urticaceae. 

in 

dica .  .  . 
Humulus  . 
Lupulinum 


Ulmus 


Valerianae  ese. 

Valeriana .    .    . 

Vitaceae. 

Vinum  Album 


Vinum  Rubrum 


Zygophylleae. 
Guaiaci       Lig- 
num .   .   .    . 


Guaiaci  Kesina 


C.  sativum. 

Coriandrum  sati- 
vum. 
Dorema  A. 

Pimpinella       A. 

(see   lUicium 

verum). 
Ferula  foetida. 

C.  Carvi. 

F.  capillaceum. 

Pimpinella   Ani- 
sum. 


Carum  Carvi. 

Fceniculum 
capillaceum. 

Ferula  S. 
F.  Carica. 

C.  sativa. 

H.  Lupulus. 
H.  Lupulus. 


U.  fulva. 
V.  oflBcinalis. 
Vitis  vinifera. 
Vitis  vinifera. 


G.  officinale  and 
G.  sanctum. 


G.  officinale. 


Indian 
Hemp. 


Slipperv 
Elm.' 


Fruit. 

Volatile  oil. 

Gum-resin. 

Fruit. 

Gum-resin. 
Fruit. 
Fruit. 
Volatile  oil. 


Volatile  oil. 
Volatile  oil. 

Eoot. 


Fleshy  recep- 
tacle. 

Flowering 
tops   of    fe- 
male plant. 

Strobiles. 

Glandular 
powder 
from  stro- 
biles. 

Inner  bark. 


Rhizome   and 
root. 

Fermented 

juice  of 

grapes. 
Fermented 

juice  of 

grapes. 

Heart-wood. 


Resin   of 
wood. 


Europe,  cult. 

Eastern  Persia. 
Asia,  cult. 

Persia. 

Central  and  W. 
Asia,  cult. 

Southern   Eu- 
rope, cult. 


Asia. 

Western    Asia, 
cult. 

Asia. 


Europe  and 

Asia. 
Europe   and 

Asia. 


North  America. 


Europe,  nat. 


West  Indies  and 
South  Amer- 
ica. 

West  Indies  and 
South  Amer- 
ica. 
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English  Name. 

Medical  Prop- 
erties, Dose. 

Constituents. 

Official  Preparations  in  heavy  type ;  those 
into  which  the  Drug  enters,  in  Komau  type. 

Coriander. 

Stimulant ; 

Volatile     oil,    fat. 

gr.  XX. 

mucilage. 

Oil  of  Cori- 

Stimulant; 

C,„H.,0. 

Syrup  of  Senna,  Compound  Spirit 

ander. 

mi'j- 

of  Orange,  Confection  of  Senna. 

Ammoniac. 

Stimulant; 

Volatile  oil,  resin, 

Emulsion,  Ammoniac  Plaster  with 

gr.  XV. 

gum. 

Mercury. 

Anise. 

Stimulant ; 

Volatile   oil,    fixed 

Sweet  Tincture  of  Rhubarb. 

gr.  XX. 

oil,  sugar. 

Asafetida. 

Nervine ;  gr. 

Volatile  oil,  gum- 

Emulsion,  Pills,  Tincture,  Pills  of 

X. 

resin. 

Aloes  and  Asafetida. 

Caraway. 

Stimulant ; 

Volatile  oil,  resin. 

Compound  Tincture  of  Cardamom. 

gr.  XX. 

little  tannin. 

Fennel. 

Stimulant ; 

Volatile  and  fixed 

Compound  Infusion  of  Senna. 

gr.  XX. 

oil,  sugar. 

Oil  of  Anise. 

Stimulant ; 

CioH,g,     and     ane- 

Water,  Spirit,  Compound  Spirit  of 

Ttiiij. 

thol,  CioHj^O. 

Orange,  Camphorated  Tincture 
of  Opium,  Troches  of  Glycyr- 
rhiza  and  Opium,  Elixir  of  Phos- 
phorus, Compound  Syrup  of  Sar- 
saparilla. 

Oil    of   Car- 

Stimulant; 

Carvine.CioHjg.and 

Compound  Spirit  of  Juniper. 

away. 

Vl  V. 

carvol,  CjqHj^O. 
Ci„H,g,     and     ane- 

Oil   of   Fen- 

Stimulant; 

Water,  Compound  Spirit  of  Juni- 

nel. 

gr.  X. 

thol,  CioHjjO. 

per,  Compound  Powder  of  Gly- 
cyrrhiza. 

Sumbul. 

Stimulant ; 

Volatile  oil,  resin. 

Tincture. 

gr.  X. 

valerianic  acid. 

Fig. 

Laxative. 

Cellular  tissue, 
sugar,  gum,  fat, 
etc. 

Confection  of  Senna. 

Indian  Can- 

Nervine; 

Resin ,  cannabinine. 

Extract,  Fluid  Extract,  Tincture. 

nabis. 

gr.  V. 

Hops. 

Tonic :      gr. 

Volatile  oil,  resin, 

Tincture. 

xl. 

tannin. 

Lupulin. 

Tonic ;     gr. 

Volatile  oil,  lupu- 

Fluid  Extract,  Oleoresin. 

V. 

line,  resin. 

Elm. 

Demulcent. 

Mucilage. 

Mucilage. 

Valerian. 

Nervine  ; 

Valerianic,  formic. 

Fluid  Extract,  Tincture,  Ammo- 

gr.  XXX. 

and  acetic  acids. 

niated  Tincture. 

White 

Stimulant. 

Alcohol,    bouquet, 

Vina. 

Wine. 

etc. 

Red  Wine.  . 

Stimulant. 

Alcohol,    bouquet, 
etc. 

Vina. 

Guaiacum 

Anti-rheu- 

Resin, extractive. 

Compound  Decoction   of   Sarsapa- 

Wood. 

matic,  dia- 
phoretic ; 
gr.  Ix. 

ril  a. 

Guaiac. 

Anti-rheu- 

Guaiacic acid. 

Tincture,  Ammoniated  Tincture, 

matic,    gr. 

Guaiac  yellow. 

Compound  Pills  of  Antimony. 

XV. 

OHAPTEE  LXL 

PRODUCTS   PROM  ANIMAL   SUBSTANCES. 

The  animal  products  of  pharmaceutical  interest  are  not  numerous, 
but  some  of  them  are  very  important.  Their  chemical  composition  is 
not  very  well  understood. 

Protein  compounds  are  universally  found  in  animal  and  vegetable 
substances, — indeed,  are  essential  to  all  living  organisms.  In  their 
chemical  composition  nitrogen  is  always  a  constituent,  together  with 
carbon,  hydrogen,  and  oxygen,  and  often  a  small  quantity  of  sulphur. 
Very  little  is  definitely  known  of  the  exact  composition  of  the  protein 
compounds :  they  are  usually  colloids  and  uncrystallizable,  varying  in 
their  solubilities  in  aqueous  liquids ;  they  are  generally  coagulated  by 
heat,  and  on  exposure  to  air,  heat,  and  moisture  they  decompose,  under- 
going putrefaction.  If  warmed  to  70°  C.  (158°  F.)  in  contact  with 
Millon's  reagent,  they  yield  a  purple-red  color :  this  reagent  is  made 
by  dissolving  ten  grammes  of  mercury  in  twenty  grammes  of  nitric 
acid  (sp.  gr.  1.42),  diluting  the  solution  with  an  equal  volume  of  water, 
and  decanting  after  allowing  it  to  stand  twenty-four  hours. 

The  animal  products  of  interest  in  pharmacy  are  grouped  according 
to  the  ckiss  to  which  they  belong,  as  follows :  1.  Mammalia.  2.  Pisces. 
3.  Aves.  4.  Insecta.  5.  Reptilia.  6.  Annehda.  There  are  no  offi- 
cial products  from  the  last  two  classes. 

Official  Products  derived  from  the  Class  Mammalia. 

ADEPS.    U.S.     Lard. 

The  prepared  internal  fat  of  the  abdomen  of  Sus  Scrofa  Linne  (class  Mammalia; 
order  Pachydermata),  purified  by  washing;  with  water,  melting,  and  straining.  Lard 
should  be  kept  in  well-closed  vessels  impervious  to  fat,  and  in  a  cool  place. 

Preparation. — The  adipose  matter  adhering  to  the  kidneys,  mesen- 
tery, and  omentum  of  the  hog  is  the  usual  source  of  the  best  lard. 
This,  after  careful  removal  of  the  membranes  and  adhering  flesh, 
should  be  cut  into  small  pieces,  malaxated  with  successive  portions  of 
cold  water  until  this  remains  clear,  and  then  heated  moderately,  in  a 
tinned,  iron,  or  copper  vessel,  over  a  sloiv  fire,  until  the  melted  fat 
becomes  perfectly  clear  and  anhydrous.  Lastly,  it  is  to  be  strained  into 
earthen  pots,  being  occasionally  stirred  as  it  cools ;  and  the  pots  should 
be  securely  covered  with  waxed  or  varnished  paper,  and  kept  in  a  cool, 
dry  cellar. 

The  purification  of  lard,  by  which  the  "  odor  of  the  pig"  is  separated, 
is  attended  with  considerable  labor.  In  France  this  is  an  industry  by 
itself,  large  quantities  of  purified  lard  being  used  in  making  pomades 
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(see  page  855).  The  process  usually  consists  in  spreading  the  lard, 
which  has  been  heated  with  a  little  powdered  alum,  strained,  and  cooled, 
upon  an  inclined  slate  or  marble  slab  so  arranged  that  a  stream  of  water 
can  trickle  on  it.  Whilst  the  water  is  running,  the  lard  is  thoroughly 
worked  with  a  spatula,  stirrer,  or  rauller,  so  that  a  fresh  surface  is 
continually  exposed  to  the  action  of  the  water.  This  tedious  process  is 
continued  until  the  lard  is  completely  washed  and  deodorized. 


Adeps.    U.S. 


Odor,  Taste,  and 
Reaction. 


Solubility. 


A  soft,  white,  unctuous  solid.  It  melts  at 
38°  to  40°  C.  (100.4°  to  104°  F.)  to  a 
clear  liquid,  which  is  colorless  in  thin 
layers,  and  which  should  not  separate 
an  aqueous  layer,  and  at  or  below  30° 
C.  (86°  F.)  it  is  a  soft  solid.  Sp.  gr. 
about  0.932  at  15°  C.  (59°  F.). 


Faint  odor,  free  from 
rancidity;  bland 
taste ;  neutral  re- 
action. 


Entirely  soluble  in  ether, 
benzin,  chloroform,  and 
carbon  disulphide;  in- 
soluble in  water ;  very 
slightly  soluble  in  alco- 
hol. 


Impubities. 


Tests  for  Impurities. 


Alkalies. 
Starch. 


Chlorides. 


Free  Fatty  Acids. 


More  than  5  per 
cent,  of  Cotton 
Seed  Fats. 


Distilled  water,  boiled  with  Lard,  should  not  acquire  an  alkaline  reaction. 

Distilled  water,  boiled  with  Lard,  should  not  be  colored  blue  by  iodine 
T.S. 

A  portion  of  distilled  water,  boiled  with  Lard,  when  filtered,  acidulated 
with  nitric  acid,  and  treated  with  silver  nitrate  T.S.,  should  not  yield 
a  white  precipitate  soluble  in  ammonia. 

If  10  Gm.  of  Lard  be  dissolved  in  chloroform,  and  the  solution  mixed 
with  10  C.c.  of  alcohol  and  1  drop  of  phenolphtalein  T.S.,  it  should 
not  require  more  than  0.2  C.c.  of  normal  potassium  hydrate  V.S.  to 
produce  a  pink  tint  after  strong  shaking. 

If  5  C.c.  of  melted  and  filtered  Lard  be,  while  warm,  intimately  mixed 
by  agitation,  in  a  test-tube,  with  5  C.c.  of  an  alcoholic  solution  of  silver 
nitrate  (made  by  dissolving  0.1  Gm.  of  silver  nitrate  in  10  C.c.  of  de- 
odorized alcohol  and  adding  2  drops  of  nitric  acid),  and  the  mixture 
then  heated  for  five  minutes  in  a  water-bath,  the  liquid  fat  should  not 
acquire  a  reddish  or  brown  color,  nor  should  any  dark  color  be  pro- 
duced at  the  line  of  contact  of  the  two  liquids. 


Lard,  like  most  animal  fats  and  oils,  consists  of  stearin,  palmitin, 
and  olein,  its  consistence,  when  pure,  depending  largely  upon  the  rela- 
tive proportion  of  these  principles :  olein,  being  the  liquid  principle, 
can  readily  be  separated  from  the  other  two,  by  subjecting  lard  in  cold 
weather  to  strong  pressure,  when  the  olein  (lard  oil)  is  pressed  out,  the 
solid  residue  (steaiin)  being  used  for  various  purposes,  particularly  for 
the  manufacture  of  candles.  Lard  is  used  in  pharmacy  principally  as 
a  base  for  ointments  :  it  needs  protection  from  rancidity,  however.  (See 
Adeps  Benzoinatus.) 


ADEPS    BENZOINATUS.   U.S.     Benzoinated  Lard 

Metric. 

Lard looo  Gm. 

Benzoin,  in  coarse  powder 20  Gm. 


Old  form. 
16  oz.  av. 


Melt  the  Lard  by  means  of  a  water-bath. 


140  grains. 

Tie  the  Benzoin  loosely 
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in  a  piece  of  coarse  muslin,  suspend  it  in  the  melted  Lard,  and,  stir- 
ring frequently,  continue  the  heat  for  two  hours,  covering  the  vessel 
and  not  allowing  the  temperature  to  rise  above  60°  C.  (140°  F.). 
Lastly,  having  removed  the  Benzoin,  strain  the  Lard,  and  stir  occa- 
sionally while  it  cools. 

When  Benzoinated  Lard  is  to  be  kept  or  used  during  warm  weather, 
5  per  cent,  (or  more,  if  necessary)  of  the  Lard  should  be  replaced  by 
White  Wax. 

Certain  balsamic  substances,  when  digested  with  lard  or  fats,  have 
the  property  of  preventing  or  retarding  rancidity  :  benzoin  is  most  fre- 
quently used  for  this  purpose.  The  temperature  at  which  it  is  digested 
should  not  exceed  60°  C.  (140°  F.),  or  the  agreeable  vanilla-like  odor 
of  the  benzoin  will  be  dissipated.  The  method  of  adding  tincture  of 
benzoin  to  cold  lard  does  not  produce  as  good  a  product,  for  it  is  darker 
in  color,  less  fragrant,  and  sometimes  acts  as  an  irritant  when  applied 
in  certain  skin  diseases. 

OLEUM    ADIPIS.   U.S.     Lard  Oil. 
A  fixed  oil  expressed  from  Lard  at  a  low  temperature. 

Preparation. — This  oil,  which  consists  principally  of  olein,  is  made 
by  exposing  lard  to  a  low  temperature  and  then  pressing  it  powerfully 
in  a  hydraulic  press. 

As  found  in  commerce,  it  is  almost  invariably  adulterated  vyith  par- 
affi,n  oil.  As  it  is  largely  employed  as  a  lubricating  oil,  this  admixture 
is  not  particularly  injurious,  but  for  its  principal  use  in  pharmacy,  as 
the  base  of  citrine  ointment,  the  presence  of  the  paraffin  oil  prevents 
solidification. 


Oleum  Adipis.   U.  S. 


Tests  for  Impurities. 


A  colorless  or  pale  yel- 
low, oily  liquid,  hav- 
ing a  peculiar  odor 
and  bland  taste.  Sp. 
gr.  0.910  to  0.920  at 
16°  C.  (59°  F.).  At 
a  temperature  a  lit- 
tle below  10°  C.  (50° 
F.)  it  usually  com- 
mences to  deposit  a 
white,  granular  fat, 
and  at  or  near  0°  C. 
(32°  F.)  it  forms  a 
semi-solid,  white 
mass.  When  it  is 
brought  in  contact 
with  concentrated 
sulphuric  acid,  a 
dark,  reddish-brown 
color  is  instantly  pro- 
duced. 


More  than  about 
5   per    cent,    of  - 
Cotton  Seed  Oil 


Appreciabl  e 
Quantities  of 
Paraffin  Oils. 


If  5  C.c.  of  the  Oil  be  thoroughly  shaken,  in  a 
test-tube,  with  6  C.c.  of  an  alcoholic  solution 
of  silver  nitrate  (made  by  dissolving  0.1  Gm.  of 
silver  nitrate  in  10  C.c.  of  deodorized  alcohol, 
and  adding  2  drops  of  nitric  acid),  and  the 
mixture  heated  for  about  five  minutes  in  a 
water-bath,  the  Oil  should  remain  nearly  or 
quite  colorless,  not  acquiring  a  reddish  or 
brown  color,  nor  should  any  dark  color  be  pro- 
duced at  the  line  of  contact  of  the  two  liquids. 

If  5  C.c.  of  the  Oil,  contained  in  a  small  flask, 
be  mixed  with  a  solution  of  2  Gm.  of  potassium 
hydrate  in  2  C.c.  of  water,  then  5  C.c.  of  alco- 
hol added,  and  the  mixture  heated  for  about 
five  minutes  on  a  water-bath,  with  occasional 
agitation,  a  perfectly  clear  and  complete  solu- 
tion should  be  formed,  which,  on  dilution  with 
water  to  the  volume  of  60  C.c,  should  form  a 
transparent,  light  yellow  liquid,  without  the 
separation  of  an  oily  layer. 


ADEPS    LAN^   HYDROSUS.   U.S.     Hydrous  Wool-Fat. 

The  purified  fat  of  the  wool  of  sheep  (Oris  Aries  Linne  ;  class  Mammalia;  order 
Ruminantia),  mixed  with  not  more  than  30  per  cent,  of  water. 
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This  substance,  to  which  the  name  of  lanoline  is  commonly  applied, 
is  made  by  a  patented  process,  which  consists  essentially  of  purifying 
the  fatty  matter  obtained  from  the  wool  of  the  sheep  {suint),  by  repeated 
treatment  with  water,  in  a  centrifugal  machine.  Wool-fat  differs  from 
hydrous  wool-fat  in  containing  no  water. 


Adeps  lane  Hydrosus.  U.S. 

A  yellowish-white  or  nearly 
white,  ointraent-like  mass. 
It  melts  at  about  40°  C.  (104° 
F.). 


Solubility. 


Insoluble  in  water,  but  miscible  with  twice 
its  weight  of  the  latter,  without  losing  its 
ointment-like  character.  With  ether  or 
chloroform  it  yields  turbid,  neutral  solu- 
tions. 


Tests  fob  Identity. 


iMPUniTIES. 


Tests  fob  Ihpvbities. 


Hydrous  Wool-Fat  melts  at 
about  40°  C.  (104°  F.). 
When  heated  on  a  water- 
bath,  it  finally  leaves  a  res- 
idue amounting  to  not  less 
than  70  per  cent.,  which  is 
transparent  while  melted, 
and,  when  cold,  appears  as 
a  yellow,  tough,  unctuous 
mass,  completely  soluble  in 
ether  or  chloroform,  and 
only  partially  soluble  in  al- 
cohol. A  solution  (1  in  50) 
of  a  portion  of  this  mass 
in  chloroform,  when  poured 
on  the  surface  of  concen- 
trated sulphuric  acid,  grad- 
ually develops  a  deep  brown 
color  at  the  line  of  contact 
of  the  two  layers. 


Alkalies. 


Free    Fatty 
Acids. 


Fats  and  Am- 
monia. 


When  a  portion  is  ignited,  it  should  not  leave 
more  than  0.3  per  cent,  of  ash,  which 
should  not  have  an  alkaline  reaction.  If 
2  Gm.  of  the  same  mass  be  dissolved  in  10 
C.c.  of  ether  and  mixed  with  2  drops  of 
phenolphtalein  T.S.,  a  colorless  liquid  re- 
sults. 

The  above  colorless  liquid  should  be  decidedly 
reddened  by  1  drop  of  normal  potassium 
hydrate  V.S. 
f  If  10  Gm.  of  Hydrous  Wool-Fat  be  heated, 
together  with  50  C.c.  of  water,  on  a  water- 
bath,  until  the  fat  is  melted,  there  should 
result  an  upper,  translucent  and  light  yel- 
low, fatty  layer,  and  a  lower,  clear,  aqueous 
layer,  which  latter  should  not  yield  glycerin 
upon  evaporation,  and,  when  a  portion  of 
it  is  heated  with  some  potassium  or  sodium 
hydrate  T.S.,  it  should  not  emit  vapors  ef 
ammonia. 


Uses. — This  substance  is  used  largely  as  a  basis  for  ointments,  for 
which  it  is  admirably  adapted. 


SEVUM.  U.  S.     Suet.     [Mutton  Suet.] 

The  internal  fat  of  the  abdomen  of  Ovis  Aries  Linne  (class  Mammalia;  order 
Ruminanfia) ,  purified  by  melting  and  straining. 

Suet  should  be  kept  in  well-closed  vessels  impervious  to  fat.  It  should  not  be  used 
after  it  has  become  rancid. 

Preparation. — Suet  is  made  by  a  f)rocess  similar  to  that  for  lard. 
(See  Adeps.) 


Sevum.  V.S. 

Odor,  Taste,  and  Reaction. 

Solubility. 

Alcohol. 

Otlier  Solvents. 

A  white,  smooth, 
solid  fat. 

Nearly  inodorous,  gradually  becom- 
ing  rancid  on   exposure  to   air; 
bland  taste  j  neutral  reaction. 

Boiling, 
44  parts. 

About  60  parts  of  ether, 
2  parts  of  bcnzin,  and  in- 
soluble in  water. 
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Test  foe  Identitt. 


From  its  solution  in  benzin,  kept  in  a  stoppered  flask,  it  slowly  separates  in  a  crystalline  form 
on  standing.  It  melts  between  45°  and  50°  C.  (113°  and  122°  F.),  and  congeals  between 
37°  and  40°  C.  (98.6°  and  104°  F.). 

Uses. — Suet  is  firmer  than  lard,  owing  to  its  containing  a  larger 
proportion  of  stearin.     It  is  used  in  making  mercurial  ointment. 

PEPSINUM.   U.S.     Pepsin. 

A  proteolytic  ferment  or  enzyme  obtained  from  the  glandular  layer  of  fresh  stomachs 
from  healthy  pigs,  and  capable  of  digesting  not  less  than  3000  times  its  own  weight  of 
freshly  coagulated  and  disintegrated  egg  albumen,  when  tested  by  the  process  given 
below. 

If  it  be  desired  to  use  a  diluent  for  reducing  Pepsin  of  a  higher  digestive  power 
to  that  required  by  the  Pharmacopoeia,  Sugar  of  Milk  should  be  employed  for  this 
purpose. 

Preparation. — Pepsin  is  largely  made  by  the  following  process  of 
Prof.  Scheffer.  The  mucous  membrane  of  hogs'  stomachs  is  macerated 
in  water  acidulated  with  hydrochloric  acid  for  several  days,  with  fre- 
quent stirring.  The  strained  liquid,  if  not  clear,  is  clarified  by  allowing 
it  to  stand  for  twenty-four  hours,  and  decanting.  Sodium  chloride  is 
then  thoroughly  mixed  with  it.  After  several  hours  the  floating  pep- 
sin is  skimmed  from  the  surface  and  put  on  a  cotton  cloth  to  drain,  and 
finally  is  submitted  to  strong  pressure  to  get  rid  of  the  saline  solution. 
This  pepsin,  when  air-dried,  is  very  tough,  parchment-like  or  leathery, 
varying  in  color  from  a  dim  straw-yellow  to  a  brownish-yellow.  Puri- 
fied pepsin,  or  scaly  pepsin,  is  made  by  redissolving  the  pepsin  in  acid- 
ulated water  and  precipitating  as  before,  immersing  the  product  when 
perfectly  dry  in  pure  water  for  a  short  time,  after  which  it  is  rapidly 
dried,  and  is  in  the  form  of  yellowish  scales. 


Fepsinum,  U.  S. 


Odoe,  Taste,  and  Re- 
action. 


A  fine,  white,  or  yellowish-white,  amor- 
phous powder,  or  thin,  pale  yellow 
or  yellowish,  transparent  or  trans- 
lucent grains  or  scales.  It  slowly 
attracts  moisture  when  exposed  to  the 
air.  On  heating  a  solution  of  Pep- 
sin in  acidulated  water  to  100°  C. 
(212°  F.),  it  becomes  milky,  or  yields 
a  light,  flocculent  precipitate,  and 
loses  all  proteolytic  power.  In  a  dry 
state  it  can  bear  this  temperature 
without  injury. 


Slight  but  not  disagree- 
able odor ;  a  mildly 
acidulous  or  slightly 
saline  taste,  usually  fol- 
lowed by  a  suggestion 
of  bitterness.  It  may 
be  neutral,  but  should 
never  be  alkaline. 


Soluble,  or  for  the  most  part 
soluble,  in  about  100  parts 
of  water,  with  more  or 
less  opalescence ;  more 
soluble  in  water  acidu- 
lated with  hydrochloric 
acid  ;  insoluble  in  alcohol, 
ether,  or  chloroform. 


Valuation  of  Pepsin. 


Prepare,  first,  the  following  three  solutions :  .4.  To  294  Co.  of  water  add  6  C.c.  of  diluted  hydro- 
chloric acid.  B.  In  100  C.c.  of  solution  A  dissolve  0.067  Gm.  of  the  Pepsin  to  be  tested. 
C.  To  95  C.c.  of  solution  A,  brought  to  a  temperature  of  40°  C.  (104°  F.),  add  5  C.c.  of  solu- 
tion li.  The  resulting  100  C.c.  of  liquid  will  contain  2  C.c.  of  diluted  hydrochloric  acid, 
0.00.3.35  Gm.  of  the  Pepsin  to  be  tested,  and  98  C.c.  of  water.  Immerse  and  keep  a  fresh 
hen's  egg  during  fifteen  minutes  in  boiling  water;  then  remove  it  and  place  it  into  cold 
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Valuation  op  Pepsin. — Continued. 


water.  When  it  is  cold,  separate  the  white,  coagulated  albumen,  and  rub  it  through  a  clem 
sieve  having  ."iO  meshes  to  the  linear  inch.  Reject  the  first  portion  passing  through  the 
sieve.  Weigh  off  10  Gm.  of  the  second,  cleaner  portion,  place  it  in  a  flask  of  the  ca- 
pacity of  about  200  C.c,  then  add  one-half  of  solution  C,  and  shake  well,  so  as  to  distribute 
the  coherent  albumen  evenly  throughout  the  liquid.  Then  add  the  second  half  of  solution  C, 
and  shake  again,  guarding  against  loss.  Place  the  flask  in  a  water-bath,  or  thermostat,  kept 
at  a  temperature  of  .38°  to  40°  C.  (100.4°  to  104°  F.),  for  six  hours,  and  shake  it  gently  every 
fifteen  minutes.  At  the  expiration  of  this  time  the  albumen  should  have  disappeared,  leaving 
at  most  only  a  few,  thin,  insoluble  flakes.  (Trustworthy  results,  particularly  in  comparative 
trials,  will  be  obtained  only  if  the  temperature  be  strictly  maintained  between  the  prescribed 
limits,  and  if  the  contents  of  the  flasks  be  agitated  uniformly,  and  in  equal  intervals  of  time.) 
The  relative  proteolytic  power  of  Pepsin  stronger  or  weaker  than  that  described  above  may  be 
determined  by  ascertaining,  through  repeated  trials,  how  much  of  solution  B  made  up  to 
100  C.c.  with  solution  A  will  be  required  exactly  to  dissolve  10  Gm.  of  coagulated  and  disin- 
tegrated albumen  under  the  conditions  given  above. 

Uses. — Pepsin  is  used  to  aid  the  digestion  of  food,  and  is  given  in 
dyspepsia,  in  doses  of  three  to  thirty  grains  (0.19  to  1.9  Gm.). 

PEPSINUM    SACCHARATUM.   U.  S.     Saccharated  Pepsin. 

Metric.  Old  form. 

Pepsin       lo  Gm.  1  oz.  av. 

Sugar  of  Milk,  recently  dried,  and  in  No.  30  powder     go  Gm.  9  oz.  av. 


To  make loo  Gm. 


10  oz.  av. 


Triturate  the  Pepsin  with  the  Sugar  of  Milk  to  a  fine  uniform  pow- 
der.    Keep  the  product  in  well-stoppered  bottles. 

This  is  simply  pepsin  of  a  definite  strength  reduced  with  sugar  of 
milk,  so  that  ten  grains  represent  one  grain  of  pe})sin.  Saccharated 
pepsin,  when  tested  by  the  process  given  under  Pepsin  (see  Pepsinum), 
with  the  modification  that  0.67  Gm.  of  it  are  to  be  taken  in  preparing 
solution  B,  should  digest  300  times  its  own  weight  of  freshly  coagu- 
lated and  disintegrated  egg  albumen. 

PANCREATINUM.   U.S.     Pancreatin. 

A  mixture  of  the  enzymes  naturally  existing  in  the  pancreas  of  warm-blooded 
animals,  usually  obtained  from  the  fresh  pancreas  of  the  hog  [Sus  scrofa  Linne ;  class 
Mainmalia ;  order  Pacht/dermata). 

Pancreatin  is  believed  to  be  a  mixture  of  the  peculiar  ferments  or 
enzymes  found  in  the  pancreatic  juice,  the  liquid  which  is  secreted  by 
the  pancreas  or  sweetbread.  These  enzymes  iiave  been  termed  trypsin, 
amylopsin,  and  steapsin.  Pancreatin  digests  albuminoids  and  converts 
starch  into  glucose.  Prolonged  contact  with  mineral  acids  renders  it 
inert. 


Pancreatinum.   U.  S. 

Odor,  Taste,  and  Reaction. 

SOLVBILITY. 

Water. 

Alcohol. 

A     yellowish,     yellowish- 
white,  or  grayish,  amor- 
phous powder. 

Odorless,  or  having  a  faint,  pe- 
culiar,  not    unpleasant    odor, 
and    a    somewhat     meat-like 
taste. 

Completely     but 
slowly    soluble 
in  water. 

Insoluble. 
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If  there  be  added  to  100  C.c.  of  tepid  water  contained  in  a  flask  0.28  Gm.  of  Pancreatin  and 
1.5  Gm.  of  sodium  bicarbonate,  and  afterwards  400  C.c.  of  fresh  cow's  milk  previously  heated 
to  38°  C.  (100.4°  F.),  and  if  this  mixture  be  maintained  at  the  same  temperature  for  thirty 
minutes,  the  milk  should  be  so  completely  peptonized,  that,  if  a  small  portion  of  it  be  trans- 
ferred to  a  test-tube  and  mixed  with  some  nitric  acid,  no  coagulation  should  occur. 

Peptonized  milk,  prepared  in  the  manner  just  described,  or  even  when  the  process  is  allowed 
to  go  on  to  the  development  of  a  very  distinct  bitter  flavor,  should  not  have  an  odor  sug- 
gestive of  rancidity. 


Uses. — Pancreatin  is  used  to  aid  digestion  :  it  should  not  be  given 
in  combination  with  acids ;  weak  alkalies  assist  its  action. 

MOSCHUS.   U.S.     Musk. 

The  dried  secretion  from  the  preputial  follicles  of  Mosehus  moschiferus  Linne 
(class  Mammalia;  order  Ruminantia). 

Musk  contains  cholesterin,  ammonia,  an  acid  principle,  wax,  fat,  albu- 
minous and  gelatinous  principles,  and  an  odorous  matter  not  yet  deter- 
mined. About  10  per  cent,  of  Musk  is  soluble  in  alcohol,  the  tincture 
being  light  brownish-yellow,  and  on  the  addition  of  water  becoming 
slightly  turbid.  About  50  per  cent,  of  Musk  is  soluble  in  water,  the 
solution  being  deep  brown,  faintly  acid,  and  strongly  odorous.  When 
ignited  with  free  access  of  air,  Musk  gives  off  a  peculiar,  somewhat 
urinous  odor,  and  leaves  behind  not  more  than  8  per  cent,  of  a  grayish 
ash. 

Musk  is  antispasmodic  and  stimulant.  Dose,  five  to  fifteen  grains 
(0.3  to  0.9  Gm.). 

Official  Preparation. 

Tinctnra  Mosohi  .    .  Made  by  macerating  50  Gm.  of  musk  with  sufficient  diluted  alcohol  to 
Tincture  of  Musk.        make  1000   C.c.  (see  page  372).     Dose,  thirty   minims  to  two  flui- 
drachms  (1.8  to  7.3  C.c). 

ACIDUM    LACTICUM.   U.  S.     Lactic  Acid. 

An  organic  acid,  usually  obtained  by  subjecting  milk-sugar  or  grape-sugar  to 
lactic  fermentation;  composed  of  75  per  cent.,  by  weight,  of  absolute  Lactic  Acid 
[HC3H5O3  =  89.79),  and  25  per  cent,  of  water. 

Preparation. — Lactic  acid  may  be  made  from  sour  milk,  cheese, 
meat-juice,  lactin,  and  from  many  vegetable  products.  Formerly  it 
was  obtained  from  cheese,  and  owing  to  its  frequent  occurrence  in  the 
decomposition  of  animal  products  it  is  considered  here.  It  is  now 
most  conveniently  prepared  by  treating  cane-sugar  with  sulphuric  acid, 
so  as  to  convert  it  into  invert  sugar,  then  adding  solution  of  caustic 
soda  and  heating  the  mixture  until  it  ceases  to  precipitate  Fehling's 
solution,  showing  the  absence  of  sugar.  Sulphuric  acid  is  added,  and 
the  sodium  sulphate  formed  is  crystallized  out,  an  addition  of  alcohol 
causing  the  precipitation  of  the  remainder.  The  alcoholic  liquid  con- 
tains impure  lactic  acid  :  one-half  of  it  is  heated  and  zinc  carbonate 
added  until  effervescence  ceases ;  the  other  half  of  the  alcoholic  liquid 
is  now  added  and  the  whole  allowed  to  cool.     Zinc  lactate  crystallizes 
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out;  this,  by  treatment  with  hydrogen  sulphide,  yields  zinc  sulphide, 
lactic  acid  remaining  in  solution. 


Acidum  lacticum.   U.  S. 


A  colorless,  syrupy 
liquid,  absorbing 
moisture  on  exposure 
to  damp  air.  Sp.  gr. 
1.213. 


Odor,  Taste,  and 

SOLUBIL  TY. 

Reaction. 

Water. 

Alcohol. 

Other  Solvents. 

Odorless ;    very    acid 
taste;  acid  reaction. 

Freely 
miscible. 

Freely 
miscible. 

Freely  miscible   with 
ether,  but  insoluble 
in  chloroform,  ben- 
zin,    or   carbon    di- 
sulphide. 

Tksts  for  Identity  and 
Quantitative  Test. 


Impurities. 


Tests  for  Impurities. 


It  is  not  vaporized  by  a 
heat  below!  60°  C.  (320° 
F.);  at  higher  tem- 
peratures it  emits  in- 
flammable vapors,  then 
chars,  and  is  finally 
entirely  volatilized ;  5 
Gm.,  after  combustion, 
should  not  leave  more 
than  0.05  Gm.  of  resi- 
due. On  adding  some 
potassium  permanga- 
nate to  a  mixture  of 
equal  volumes  of  Lactic 
and  sulphuric  acids, 
and  gently  heating,  the 
odor  of  aldehyde  be- 
comes perceptible. 

To  neutralize  4.6  Gm.  of 
Lactic  Acid  should  re- 
quire 37.5  C.c.  of  potas- 
sium hydrate  V.S.  (each 
C.c.  corresponding  to  2 
per  cent,  of  nbsolute 
acid),  phenolphtalein 
being  used  as  indicator. 


Chloride. 

Sulphate. 
Sarcolactic  Acid. 
Lead,  Iron,  etc. 

Sugars. 
Glycerin. 

Organic  Impurities. 


10  c.c.  of  a  1-per-cent.  aqueous  solution  of 
the  Acid  should  not  bo  rendered  opales- 
cent by  the  addition  of  1  C.c.  of  silver 
nitrate  T.S. 

10  c.c.  of  a  10-per-cent.  aqueous  solution 
should  remain  unaffected  by  1  C.c.  of 
barium  chloride  T.S., 

Nor  should  the  above  solution  be  affected 
by  1  C.c.  of  copper  sulphate  T.S. 

No  precipitate  in  the  same  aqueous  solution 
by  1  C.c.  of  ammonium  sulphide  T.S., 
after  addition  of  excess  of  ammonia. 

On  adding  a  few  drops  of  the  Acid  to  10  C.c. 
of  hot  alkaline  cuprio  tartrate  V.S.,  no 
red  cuprous  oxide  should  be  separated. 

When  mixed  and  heated  with  excess  of 
zinc  carbonate,  and  the  mixture  dried  at 
100°  C.  (210°  F.),  and  extracted  with  ab- 
solute alcohol,  the  latter  should  not  leave 
a  sweet  residue  on  evaporation. 

Cold,  concentrated  sulphuric  acid  shaken 
with  an  equal  volume  of  Lactic  Acid 
should  assume  at  most  only  a  pale  yellow 
color. 


Uses. — Lactic  acid  is  chiefly  used  to  form  the  lactates,  which  are 
believed  to  be  more  easily  assimilated  than  most  salts.  It  is  rarely 
prescribed  alone,  but  may  be  given  in  doses  of  one  to  three  fluidraclims, 
largely  diluted.  It  is  used  in  preparing  syrup  of  calcium  lactophos- 
phate. 


SACCHARUM    LACTIS.   U.  S.     Sugar  of  Milk. 

C12H2.P,,  -f  H.^0  =  359.16. 

A  peculiar  crystalline  sugar,  obtained  from  the  whey  of  cow's  milk  by  evapora- 
tion, and  purified  by  recrystalbzation. 

Preparation. — Sugar  of  milk  is  prepared  from  the  whey  of  cow's 
milk.  By  the  addition  of  diluted  sulphuric  acid  and  subsequent  evap- 
oration the  albuminous  matter  is  coagulated ;  this  is  filtered  out  and 
the  liquid  set  aside  to  crystallize.  Animal  charcoal  is  sometimes  used 
to  decolorize  the  solution. 
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Saccharum  Lactis,  V.  S. 


White,  hard,  crystalline  masses,  yield- 
ing a  white  powder  feeling  gritty  on 
the  tongue,  permanent  in  the  air. 


Odor,  Taste,  and 
Keaction. 


Odorless ;  faintly 
sweet  taste ;  neu- 
tral reaction. 


Water. 


At  15°  C. 
(59°  F.), 
6  parts. 

Boiling, 
1  part. 


Other  Solvents. 


Insoluble  in  alco 
hoi,     ether, 
chloroform. 


or 


Tests  foe  Identity. 


Impurities. 


Test  fob  Impurities. 


On  adding  to  a  few  C.c.  of  a  hot, 
saturated,  aqueous  solution  of 
Sugar  of  Milk  an  equal  volume  of 
sodium  hydrate  T.S.,  and  gently 
warming,  the  liquid  will  turn 
yellow  and  brownish-red.  On  the 
further  addition  of  a  few  drops  of 
copper  sulphate  T.S.,  a  brick-red 
precipitate  will  appear. 


Cane-Sugar. 


If  about  1  Gm.  of  powdered  Sugar 
of  Milk  be  sprinkled  upon  about 
5  C.c.  of  cold  sulphuric  acid  con- 
tained in  a  flat-bottomed  capsule, 
the  acid  may  acquire  a  greenish 
or  reddish,  but  no  brown  or  brown- 
ish-black, color  within  half  an 
hour. 


Uses. — Sugar  of  milk  is  a  useful  diluent,  and  is  largely  used  in 
medicine  and  pharmacy.  The  hardness  of  the  crystals  is  of  great 
assistance  in  securing  thorough  admixture  of  the  ingredients  in  com- 
pound powders,  by  necessitating  prolonged  trituration. 

FEL   BOVIS.   U.  S.     Oxgall.     [Fel  Tatjri.] 
The  fresh  hile  of  Bos  Taurus  Linne  (class  Mammalia ;  order  Rum,inantia). 

Oxgall  is  of  complex  chemical  composition,  the  most  important 
constituents  being  the  sodium  salts  of  resinous  acids,  or  gall  acids,  and 
coloring-matters.  These  acids  are  as  follows :  glyeocholic  acid,  C26H43- 
NOg,  taurocholic  acid,  CggN^gNSOy,  hyoglycocholic  add,  C27H43NO5,  hyo- 
iaurocholie  acid,  CgyH^gNSOg,  and  chenotaurocholic  add,  CggH^gNSOg. 

Oxgall  is  officially  described  as  a  brownish-green  or  dark  green, 
somewhat  viscid  liquid,  having  a  peculiar  odor,  a  disagreeable,  bitter 
taste,  and  a  neutral  or  faintly  alkaline  reaction.  Sp.  gr.  1.018-1.028. 
A  mixture  of  2  drops  of  Oxgall  and  10  C.c.  of  water,  when  treated 
first  with  a  drop  of  freshly  prepared  solution  of  1  part  of  sugar  in  4 
parts  of  water,  and  afterwards  with  sulphuric  acid,  cautiously  added, 
until  the  precipitate  first  formed  is  redissolved,  gradually  acquires  a 
brownish-red  color,  changing  successively  to  carmine,  purple,  and  violet. 

It  is  used  in  making  the  succeeding  preparation. 


Old  form. 
3  fl.  oz. 
1  fl.  oz. 


FEL  BOVIS  PURIFICATUM.    U.S.     Purified  Oxgall, 

Metric. 

Fresh  Oxgall 300  C.c. 

Alcohol 100  C.c. 

Evaporate  the  Oxgall,  in  a  tared  porcelain  capsule,  on  a  water-bath, 
to  about  100  Gm.  [old  form  1  oz,  av.],  then  add  to  it  the  Alcohol, 
mix  the  whole  thoroughly,  and  set  it  aside,  well  covered,  for  three  or 
four  days.     Then  decant  the  clear  solution,  filter  the  remainder,  and. 
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having  mixed  the  liquids  and  distilled  off  the  Alcohol,  evaporate  the 
remainder  to  a  pilular  consistence. 

The  addition  of  alcohol  to  the  concentrated  liquid  is  for  the  purpose 
of  separating  mucilaginous  matter. 

The  official  description  and  tests  are  as  follows  :  A  yellowish-green, 
soft  solid,  having  a  peculiar  odor,  and  a  partly  sweet  and  partly  bitter 
taste.  It  is  very  soluble  in  water  and  in  alcohol.  A  solution 'of  1  part 
of  Purified  Oxgall  in  about  100  parts  of  water  behaves  towards  sugar 
and  sulphuric  acid  like  the  solution  mentioned  under  Oxgall.  (See 
Fel  Bovis.)  The  aqueous  solution  of  Purified  Oxgall  should  yield  no 
precipitate  on  the  addition  of  alcohol. 

Uses. — Oxgall  is  not  used  so  extensively  as  it  was  at  one  time.  It 
is  administered  with  the  intention  of  supplying  a  deficiency  of  bile 
in  the  intestines,  in  certain  indications.  Its  usefulness  is  questionable. 
The  dose  is  ten  to  fifteen  grains  (0.6  to  0.97  Gm.). 

CETACEUM.   U.  S.     Spermaceti. 

A  peculiar,  concrete,  fatty  substance,  obtained  from  Physeter  macrocephalus  Linne 
(class  Mammalia;  order  Cetacea). 

Preparation. — Spermaceti  is  made  by  the  forcible  expression  of  the 
oleaginous  compound  found  in  the  head  of  the  sperm-whale  to  separate 
the  olein :  the  solid  fat  is  termed  cetin. 

Spermaceti  is  a  mixture  of  various  fats.  When  recrystallized  from 
alcohol,  cetin  is  obtained,  while  the  alcohol  on  evaporation  deposits  an 
oil,  cetin-elain,  which  when  saponified  yields  cetin-elaic  acid,  an  acid 
resembling,  but  distinct  from,  oleic  acid.  The  cetin  which  crystallizes 
out  of  the  alcohol  is  essentially  cetyl  palmitate,  Ci6H33(Ci6H3i02).  There 
are  small  amounts  of  fats  containing  stearic  acid,  CigHggOg,  myristic 
add,  C14H28O,  and  lauro-stearic  add,  C12H24O2,  with  the  alcohol  radicals 
corresponding  to  these  acids. 

Uses. — Spermaceti  is  one  of  the  solid  fatty  substances  employed  to 
give  consistency  to  cerates  and  ointments  :  it  is  used  in  the  well-known 
ointment  of  rose-water,  or  cold  cream. 


Cetaceum.   V.  S. 

Odor,  Taste, 
AND  Keaction. 

SoLUBILITT. 

Water. 

Alcohol. 

Other  Solvents. 

White,  somewhat  translucent,  slightly 
unctuous  masses  of  a  scaly-crystal- 
line  fracture   and    a   pearly   lustre. 
Becomes  yellow  and  rancid  by  ex- 
posure to  air.    Specific  grav  ity  about 
0.945  at  15°  C.  (59°  F.).     Melts  near 
50°  C.  (122°  F.),  and  congeals  near 
46°  C.  (113°  F.). 

Odorless; 
bland,    mild 
taste ;     neu- 
tral      reac- 
tion. 

Insoluble. 

Cold, 
Nearly  in- 
soluble. 

Boiling, 
Soluble. 

Soluble          in 
ether,  chloro- 
form,   carbon 
disu  1  p  h  i  d  e, 
fixed  and  vola- 
tile oils ;  only 
slightly      sol- 
uble   in   cold 
benzin. 

Imporitt. 


Tests  for  Impurity. 


C  If  1  Gm.  of  Spermaceti  be  boiled  with  1  Gra.  of  anhydrous  sodium  carbonate 
„.       •     A    •  I    J        •'■"'^  ^"  ^•'^-  ^^  alcohol,  and  the  mixture  cooled  and  filtered,  the  filtrate,  upon 
■  being  supersaturated  with  acetic  acid,  may  become  turbid,  but  should  not 

afford  a  precipitate. 
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Official  Preparation. 

Ceratum  Cetacei  .    .  Made  by  melting  together  100  Gm.  of  spermaceti.  350  Gm.  of  white 
Spermaceti  Cerate.       wax,  and  550  Gm.  of  olive  oil.    (See  Cerata.) 

OflQcial  Products  of  the  Class  Pisces. 

ICHTHYOCOLLA.    U.S.     Isinglass. 

The  swimming-bladder  of  Acipenser  Huso  Linne,  and  of  other  species  of  Acipenser 
(class  Pisces ;  order  Sturiones). 

Preparation. — Russian  isinglass  is  the  kind  designated  by  the  Phar- 
macopoeia :  it  is  made  by  washing  and  drying  the  swimming-bladders 
or  air-bags  of  the  Russian  sturgeon,  by  stretching  them  upon  flat  boards 
to  dry.  It  is  described  as  in  separate  sheets,  sometimes  rolled,  of  a 
horny  or  pearly  appearance ;  whitish  or  yellowish,  semi-transparent, 
iridescent,  inodorous,  insipid ;  almost  entirely  soluble  in  boiling  water 
and  in  boiling  diluted  alcohol.  The  solution  in  24  parts  of  boiling 
water  forms,  on  cooling,  a  transparent  jelly. 

American  isinglass  is  in  flat,  ribbon-like  bands,  having  somewhat  the 
appearance  of  rolled  and  rumpled  thin  manilla  paper :  it  has  a  fishy 
odor,  and  is  much  inferior  to  the  official  isinglass. 

Isinglass  is  the  purest  form  of  gelatin  attainable:  it  is  used  in 
making  court-plaster,  and,  owing  to  its  forming  an  insoluble  compound 
with  tannin,  is  employed  in  clarifying  coffee  and  other  similar  liquids. 

Official  Preparation. 

Emplastrum   lohthyoooUse  .  Made  by  dissolving  10  Gm.  of  isinglass  in  sufficient  hot  water 

Isinglass  Plaster.  to  make  120  Gm.,  coating  taffeta  with  one-half  of  the  solu- 

(Court  Plaster.)  tion,  then  mixing  the  other  half  with  40  Gm.  of  alcohol  and 

1   Gm.  of  glycerin    and    applying   it   in    successive   layers. 

The  reverse  side  of  the  taffeta  is  coated  with  tincture  of 

benzoin. 

OLEUM  MORRHUiE.   U.  S.     Cod  Liver  Oil. 

[Oleum  Jecoris  Aselli.] 

A  fixed  oil  obtained  from  the  fresh  livers  of  Gadus  Morrhua  Linne,  or  of  other 
species  of  Gadus  (class  Pisces ;  order  Teleostei;  family  Gadidce). 

Preparation. — The  best  method  of  preparing  cod  liver  oil  is  to  heat 
the  livers  in  a  wooden  tank  by  means  of  low-pressure  steam.  The 
resulting  mass  is  carefully  drained, — the  livers  themselves  containing, 
besides  oil,  a  considerable  portion  of  watery  fluid,  which  passes  off"  with 
it  in  the  form  of  emulsion  and  separates  on  standing.  In  the  case  of 
the  finest  varieties,  the  oil,  which  is  made  only  in  the  winter  months,  is 
drawn  off'  by  taps  from  the  bottom  of  the  cooking-tank  and  then  put 
into  a  cooling-house  to  freeze.  The  solid  frozen  mass  is  put  into  canvas 
bags,  and  submitted,  whilst  at  a  low  temperature,  to  severe  pressure, 
whereby  the  pure  oil  is  expressed.  This  constitutes  the  light  oil  of 
commerce. 

Cod  liver  oil  consists  chiefly  of  olein.  Palraitin  and  stearin  are 
present  in  small  proportions ;  minute  traces  of  iodine,  chlorine,  bro- 
mine, phosphorus,  and  sulphur  are  found,  but  these  are  not  in  sufficient 
quantity  to  have  any  medicinal   effect.     Recent  investigators  assert 
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that  cod  liver  oil  owes  its  virtues  to  the  alkaloids  aselline  and  morrhuine 
associated  with  morrhuic,  formic,  butyric,  and  phosphoric  acids.  Prepa- 
rations are  upon  the  market  containing  these  substances  and  free  from 
any  of  the  oil  or  oily  constituents.  Very  valuable  results  have  been 
claimed  for  these  preparations. 


Oleum  Uorrhuse.  U.S. 

Odor,  Taste,   and 

Solubility. 

Reaction. 

Alcohol. 

Other  Sulventa. 

A  pale  yellow,  thin,  oily  liquid. 
Sp.  gr.   0,920-0.925  at  15°  C. 
(59°  F.). 

Peculiar,  slightly 
fishy,  but  not  rancid 
odor;  bland,  slightly 
fishy   taste;    faintly 
acid  reaction. 

Scarcely 
soluble. 

Readily  soluble  in  ether, 
chloroform,  or  carbon 
disulphide ;  also  in 
2.5  parts  of  acetic 
ether. 

Tests  fob  Identity. 

Impubities.             Test  fob  Impurities. 

If  1  drop  of  the  Oil  be  dissolved  in  20  drops  of  chlo- 
roform, and  the  solution  shaken  with  1  drop  of 
sulphuric  acid,  the  solution  will  acquire  a  violet- 
red  tint,  rapidly  changing  to  rose-red  and  brown- 
ish-yellow. 

If  a  glass  rod,  moistened  with  sulphuric  acid,  be 
drawn  through  a  few  drops  of  the  Oil,  on  a  porce- 
lain plate,  a  violet  color  will  be  produced. 

If  2  or  3  drops  of  fuming  nitric  acid  be  allowed  to 
flow  alongside  of  10  or  15  drops  of  the  Oil,  con- 
tained in  a  watch-glass,  a  red  color  will  be  pro- 
duced at  the  point  of  contact.     On  stirring  the 
mixture  with  a  glass  rod,  this  color  becomes  bright 
rose-red,  soon  changing  to  lemon-yellow  (distinc- 
tion from  geal  oil,  which  shows  at  first  no  change 
of  color,  and  from  other  fish  oils,  which  become  at 
first  blue,  and  afterwards  brown  and  yellow). 

Other      Fish 
Oils     and 
many  Veg- 
etable Oils. 

• 

When  the  Oil  is  allowed 
to  stand  for  some  time 
at  0°  C.  (32°  F.),  very 
little  or  no  solid  fat 
should  separate. 

Uses. — Cod  liver  oil  is  used  as  a  nutrient  and  alterative  in  wasting 
diseases,  notably  phthisis.  Dose,  one  to  four  fluidrachms  (3.7  to 
14.7  C.c). 

Official  Products  of  the  Class  Aves. 

VITELLUS.   U.  S.     Yolk  of  Egg. 

The  yolk  of  the  egg  of  Qallus  Bankiva  var.  domesticus  Temminck  (class  Aves; 
order  Qallince). 

Yolk  of  egg  contains  viteUin,  a  protein  compound  resembling  casein, 
albumen,  fat,  cholesterin,  inorganic  salts,  coloring-matter,  etc.  There  is 
also  present  water  in  the  proportion  of  about  50  per  cent.  White  of 
egg  consists  principally  of  albumen  with  80  per  cent,  of  water.  The 
inorganic  salt  present  in  largest  proportion  is  potassium  chloride. 

Uses. — Yolk  of  egg  is  valuable  in  pharmacy  as  an  emulsifying 
agent,  its  value  lying  chiefly  in  the  fact  of  its  being  an  excellent  nucleus 
and  a  perfect  natural  emulsion.     (See  Emulsions,  Part  V.) 


Glyoeritum  Vitelli  .   .   . 
Glycerite  of  Yolk  of  Egg. 


Official  Preparation. 

45  Gm.  of  fresh  yolk  of  egg  and  55  Gm.  of  glycerin, 
and  express  through  muslin. 


Mix  well, 
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Official  Products  of  the  Class  Insecta. 

CANTHARIS.   U.  S.     Cantharides.     [Spanish  Flies.] 

Cantharis  vesicatoi'ia  De  Geer  (class  Insecta;  order  Coleoptera.) 
Cantharides  should  be  thoroughly  dried  at  a  temperature  not  exceeding  40°  C. 
(104°  F.),  and  kept  in  well-closed  vessels. 

Cantharides  owe  their  blistering  properties  to  cantharidin,  C10H12O4. 
This  is  a  white  substance,  in  the  form  of  crystalline  scales,  of  a  shining 
micaceous  appearance,  inodorous,  tasteless,  almost  insoluble  in  water 
and  in  cold  alcohol,  but  soluble  in  ether,  chloroform,  benzol,  formic 
and  glacial  acetic  acids,  the  oils,  and  in  hot  alcohol,  which  deposits  it 
upon  cooling.  It  fuses  at  210°  C.  (410°  F.),  is  volatilizable  by  heat 
without  decomposition,  and  its  vapor  condenses  in  acicular  crystals. 
The  subliming  point  of  isolated  cantharidin  is  100°  C.  (212°  F.),  or 
the  temperature  of  boiling  water.  Cantharidin  is  believed  to  be  the 
anhydride  of  cantharidic  acid.  The  latter  forms  definite  salts  with 
bases :  these  may  be  obtained  by  heating  cantharidin  with  alkaline 
solutions.  The  most  satisfactory  test  of  cantharidin  is  its  vesicating 
property. 

Uses. — Cantharides  are  aphrodisiac  and  poisonous :  when  applied 
externally  they  produce  vesication. 

Official  Preparations. 
Ceratum  Cantharidis  ....  320  Gm.  of  cantharides,  180  Gm.  of  yellow   wax,   180   Gm. 
Cantharides  Cerate.  of  resin,  220  Gm.  of  lard,  and  150  C.c.  of  oil  of  turpentine. 

Moisten  the  cantharides  with  the  oil  of  turpentine  and 
set  aside  for  48  hours,  then  add  it  to  the  wax,  resin, 
and  lard,  strain  through  muslin,  and  keep  the  mixture  in 
a  melted  state  for  half  an  hour,  or  until  reduced  to  1000 
Gm.,  then  stir  until  cold.  (See  Cerata.) 
CoUodium  Cantharidatum    .  (See  page  338.) 

Cantharidal  Collodion. 
Tinctara  Cantharidis     .    .    .  Made  by  percolating  50  Gm.  of  powdered  cantharides  with 
Tincture  of  Cantharides.  sufficient  alcohol  to  make  1000  C.c.  (see  page  363).     Dose, 

three  to  ten  minims  (0.18  to  0.6  C.c). 


COCCUS.   U.S.     Cochineal. 

The  dried  female  of  Coccus  cacti  Linne  (Class,  Insecta ;  Order,  Hemiptera). 

The  odor  of  cochineal  is  faint ;  its  taste  slightly  bitterish.  It  con- 
tains a  red  coloring-matter  soluble  in  water,  alcohol,  and  water  of  am- 
monia, slightly  soluble  in  ether,  insoluble  in  fixed  and  volatile  oils. 
On  macerating  Cochineal  in  water,  the  insect  swells  up,  but  no  insoluble 
powder  should  be  separated. 

Cochineal  owes  its  red  color  to  carminie  acid,  C^jHifi^Q.  It  contains 
mucilage,  fat,  inorganic  salts,  etc.  Its  only  use  in  pharmacy  is  to  im- 
part a  bright  red  color  to  various  preparations,  like  compound  tincture 
of  cardamom,  elixirs,  etc. 

CERA  FLAVA.   U.S.     Yellow  Wax. 

A  peculiar,  concrete  substance,  prepared  by  Apis  mellifica  Linne  (Class,  Insecta; 
Order,  Hymenoptera). 
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CERA    ALBA.    U.S.     White  Wax. 
Yellow  wax,  bleached. 

Preparation. — Wax  is  now  known  to  be  a  j)ccnliar  secretion  of  bees. 
Yellow  wax  is  obtained  on  the  large  scale  by  first  abstracting  the  honey 
from  the  combs  by  shaving  off  the  ends  of  the  cells,  draining,  and  then 
placing  them  in  centrifugals.  The  honey  is  rapidly  whirled  out,  water 
is  adcled,  and  the  wax  is  thoroughly  and  quickly  cleaned  ;  it  is  then 
melted  and  strained  and  run  into  flat  dishes  or  moulds  to  cool  and 
harden. 

Beeswax  is  a  mixture  of  three  different  substances,  which  may  be 
sej^arated  from  one  another  by  alcohol, — viz.  :  1,  myricin,  insoluble  in 
boiling  alcohol,  and  consisting  chiefly  of  myricyl  palmitate,  C^oH^, 
(CiflHgiOg),  which  is  a  compound  of  palmitio  acid,  CjgHggOa,  and 
myricyl  cdcohol,  CjoHgoO  ;  2,  ccroiic  acid,  G^Yi^^O^  (formerly  called  cerin 
when  obtained  only  in  an  impure  state),  which  is  dissolved  by  boiling 
alcohol,  but  crystallizes  out  on  cooling ;  3,  cerolein,  which  remains  dis- 
solved in  the  cold  alcoholic  liquid.  This  latter  is  probably  a  mixture 
of  fatty  acids,  as  indicated  by  its  acid  reaction  to  litmus  paper. 


Cera  Flava.    U.  S. 

Odor  and  Taste. 

Solubility. 

Water. 

Alcoliul. 

OtLer  Solvents. 

A   3'ellowish   to  brown- 

Agreeable,  honey- 

Insoluble. 

Cold, 

Completely  soluble  in 

ish-vellow    solid.     It 

like  odor;  faint. 

Only  partially 

ether,       chloroform, 

is  brittle  when  cold, 

balsamic  taste. 

soluble. 

and     in    fixed    and 

and  when  broken  pre- 

volatile  oils.      Par- 

sents a   dull,  granu- 

Boiling, 

tially  soluble  in  cold 

lar,     not     crystiilline 

Almost     com- 

benzol or  carbon  di- 

fracture,  but  becomes 

pletely    sol- 

sulphide, and  com- 

plastic by  the  he.it  of 

uble. 

pletely    in    these 

the  hand.    It  melts  at 

liquids  at  a  temper- 

63°-64°  C.    (1 45.4°- 

ature  of  25°  to  30° 

147.2°   F.).     8p.   gr. 

C.  (77°  to  86°  F.). 

0.955-0.9G7  at  15°  C. 

(69°  F.). 

Tests  foe  Impueities. 


If  1  Gm.  of  Yellow  Wax  be  boiled  for  half  an  hour  with  35  Co. 
of  a  15-per-cent.  aqueous  solution  of  sodium  hydrate,  the  volume 
being  preserved  by  the  occasional  addition  of  water,  the  Wax 
should  separate,  on  cooling,  without  rendering  the  liquid  opaque, 
and  no  precipitate  should  be  produced  in  the  filtered  liquid  by 
hydrochloric  acid. 

The  above  reagent  should  not  produce  a  precipitate  in  water  which 
has  been  boiled  with  a  portion  of  the  Wax. 

If  5  Gm.  of  Yellow  Wax  be  heated  in  a  fla.sk  for  fifteen  minutes  with 
25  C.c.  of  sul])hiiric  acid  to  100°  C.  (;i20°  F.),  and  the  mixture 
then  diluted  with  water,  no  solid,  wax-like  bodj'  should  separate. 

If  a  portion  of  Yellow  Wax  be  ignited  on  platinum,  it  should 
not  emit  the  odor  of  acrolein. 


Fats,   or   Fatty  Acids, 
Japan  Wa.\,  Resin. 


Soap. 


Paraffin. 


Tallow  and  Other  Fats. 


White  "Wax. — The  color  of  yellow  wax  is  discharged  by  exposing 
it  with  an  extended  surface  to  the  combined  influence  of  air,  light, 
and  moisture.  The  process  of  bleaching  is  often  conducted  upon  a 
large  scale.  The  wax,  previously  melted,  is  made  to  fall  in  streams 
upon  a  revolving  cylinder  kept  constantly  wet,  upon  which  it  con- 
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cretes,  forming  thin  layers.  These,  having  been  removed,  are  spread 
upon  linen  cloths  stretched  on  frames,  and  exposed  to  the  air  and  light, 
care  being  taken  to  wet  and  occasionally  turn  them.  In  a  few  days 
they  are  partially  bleached  ;  but  to  deprive  the  wax  completely  of  color 
it  is  necessary  to  repeat  the  whole  process  once,  if  not  oftener.  When 
sufficiently  Avhite,  it  is  melted  and  cast  into  small  circular  cakes. 

It  is  a  yellowish-white  solid,  generally  in  the  form  of  circular  cakes, 
about  four  inches  (10  cm.)  in  diameter,  somewhat  translucent  in  thin 
layers,  having  a  slightly  rancid  odor  and  an  insipid  taste.  It  melts  at 
about  65°  C.  (149°  F.).  Sp.  gr.  0.965-0.975.  In  other  respects  it 
has  the  characteristics  and  answers  to  the  tests  mentioned  under  Yellow 
Wax  (see  above). 

Uses. — Wax  is  used  in  pliarmacy  principally  to  give  consistence  to 
cerates  and  ointments. 


Class  Mammalia. 
Acidum  Butyricum, 

C4H8O2. 

Butyric  acid. 
Ambra  Grisea. 

Ambergris. 


Sanguis. 
Blood. 


Unofficial  Animal  Products. 

a  colorless  liquid,  having  a  disagreeable  odor  and  a  rancid  taste. 
0.973. 


Density, 


Butyrum. 
Butter. 


Castoreum. 

Castor. 


Civetta. 
Civet. 


Extractuin  Carnis. 
Extract  of  Beef. 


Fibrin. 


Gelatina. 
Gelatin. 


Haemoglobin,  from 
the  blood  of  swine, 
C609H1005N156S3- 

FeOi7. 
From  dog's  blood, 

C63fiHi025Ni64S3- 

FeO,89. 
Ilaemol  and  Ilismo- 

gallol. 
Hyraceum. 

Ilyraceum. 


A  morbid  excretion  from  the  intestines  of  Physeter  macrocephalus, 
found  floating  on  the  sea.  It  is  friable  when  cold,  of  p,  gray  or  brown- 
gray  color.  It  contains  85  per  cent,  of  ambrein,  etc.  Used  in  per- 
fumery. 

The  arterial  fluid  of  the  ox.  Bos  Taurus.  It  is  of  a  red  color,  opaque, 
and  has  a  peculiar  odor.  It  contains  78  j>er  cent,  of  water,  8  per 
cent,  of  albumen,  5  per  cent,  of  fibrin,  etc.  The  red  color  is  due  to 
hsemoglobhi. 

From  the  milk  of  the  cow.  Bos  Taurus.  Obtained  by  allowing  the 
cream  to  separate  from  the  milk,  collecting  and  churning.  A  soft, 
yellow,  neutral  substance,  of  a  pleasant,  sweet  odor  and  a  bland  taste. 
It  contains  30  per  cent,  of  olein,  and  about  68  per  cent,  of  palmitin  and 
stearin,  etc. 

From  the  preputial  follicles  of  both  the  male  and  female  animals  Castor 
Fiber.  The  follicles  occur  in  pairs,  are  pyriform,  of  a  brown  or  black- 
ish color,  a  peculiar  odor,  and  a  bitter,  acrid,  and  nauseous  taste.  It 
contains  a  volatile  oil,  and  from  15  to  40  per  cent,  of  a  bitterish  resin- 
ous substance,  etc. 

An  odorous  substance  obtained  from  two  animals  of  the  genus  Viverra 
which  inhabit  the  East  Indies.  It  is  semi-solid,  unctuous,  yellowish, 
becoming  brown  and  thicker  by  exposure  to  air;  of  a  very  strong,  pe- 
culiar odor,  and  a  bitterish,  acrid,  and  nauseous  taste.  It  contains 
volatile  oil,  and  resinous  and  other  matters.     Used  in  perfumery. 

Prepared  by  subjecting  beef  contained  in  iron  cylinders  heated  by  steam 
to  a  temperature  of  220°  F.  for  several  hours,  collecting,  when  cool, 
the  solidified  juice,  and  preserving  it  in  well-closed  cans. 

Obtained  when  blood  is  allowed  to  coagulate  or  is  whipped  with  a  bundle 
of  twigs.  It  is  at  first,  when  pure,  a  gelatinous  mass,  which  changes 
to  a  white,  tenacious  material,  consisting  of  minute  fibrils. 

Obtained  by  boiling  in  water,  bone,  skins,  cartilage,  tendons,  etc.,  until 
dissolved,  then  drying  the  resulting  jelly  in  the  air.  It  occurs  in 
thin,  transparent  sheets.  The  diff'erent  varieties  which  occur  in  com- 
merce are  Russian,  French,  Cooper's,  and  Coxe's  gelatin. 

Used  as  a  substitute  for  iron  in  the  treatment  of  ansemia.  Dose,  one 
and  a  half  grains  (0.09  Gm.). 


Two  blood  preparations  containing  iron. 

The  product  of  Hyrax  cnpensis,  an  animal  of  Southern  Africa.  It  is  found 
on  the  rugged  sides  of  mountains,  .and  is  supposed  to  be  the  excrement 
or  the  dried  urine  of  the  animal.  It  is  rather  hard,  tenacious,  of  a 
blackish-brown  color,  and  of  a  taste  and  smell  similar  to  those  of  castor. 
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Ingluvin. 


Kefir. 
Keratin. 


Koumys. 
Kumys. 
Koumiss. 


Lac. 

Milk. 

Milk-Casein. 
Neat's- foot  Oil. 

Paraglobulin. 
Peptones. 

Ptomaines. 

Cadaveric   Alka- 
loids. 

Ptyalin. 

Sodii  Choleas. 
Sodium  Choleate. 


Spongia. 

Thiol,  also 
Ichthyol. 

Thiolinic  Acid. 

Urea, 

Carbamide, 
C0{NH2)2. 

Sperm  Oil. 


Whale  Oil. 

Porpoise  Oil. 

Seal  Oil. 
Dugong  Oil. 

Class   Pisces. 
Eulachon  Oil. 

Menhaden  Oil. 

Shark  Oil. 

Skato  Oil. 

Lipanin. 


Unofficial  Animal  Products. — Continued. 

From  the  gizzards  of  Gallus  Hankiva.  Prepared  by  a  process  similar 
to  that  employed  in  preparing  pepsin.  The  dried  and  powdered 
gizzards  are  often  used  as  digestives. 

A  j)eculiar  fermented  milk,  having  all  the  virtues  of  Koumys. 

The  organic  basis  of  horny  tissues,  hair,  nails,  feathers,  cpitlielium,  etc. 
Used  for  coating  pills  so  as  to  enable  them  to  pass  through  the  acid 
juices  of  the  stomach  and  be  dissolved  in  the  alkaline  intestinal  fluids. 

Prepared  by  dissolving  4  ounces  of  white  sugar  in  1  gallon  of  skimmed 
milk  and  |)lacing  in  bottles  of  the  capacity  of  1  quart;  add  2  ounces 
of  baker's  yeast,  or  a  cake  of  compressed  yeast,  to  each  bottle,  cork 
and  tie  securely,  then  set  in  a  warm  place  until  fermentation  is  well 
under  way ;  then  lay  the  bottles  on  their  sides  in  ii  cool  cellar.  In 
three  days  fermentation  will  have  progressed  sufficiently  to  permit  the 
koumys  to  be  in  good  condition. 

From  the  mammary  glands  of  the  cow,  Boh  Taurus.  It  is  a  white,  opaque 
liquid,  having  a  slight  odor  and  a  bland  and  sweet  taste.  Sp.  gr.  1 .0;iO. 
It  contains  85  per  cent,  of  water  and  about  16  per  cent,  of  solids. 

The  most  abundant  of  the  albuminoids  obtained  from  milk  by  the  addi- 
tion of  rennet. 

Prepared  by  boiling  the  feet  of  cattle,  deprived  of  their  hoofs,  with  water, 
removing  the  oil  which  rises  to  the  surface,  and  allowing  it  to  remain 
for  some  time  in  warm  water.     Used  for  softening  leather. 

Obtained  from  blood  serum,  lymph,  chyle,  etc.  It  is  a  granular  sub- 
stance, gradually  becoming  more  compact. 

The  product  of  the  action  of  gastric  and  pancreatic  juices,  or  of  pepsin 
alone,  upon  albuminoids  during  the  process  of  digestion. 

Alkaloidal  substances  found  in  dead  bodies  or  decomposed  animal  matter, 
as  choline,  muscarine,  neurine,  gadinine,  tetanine,  dimethylamine,  tri- 
methylamine,  tricthylamine,  putrescine,  cadavcrine,  saprine,  neiiridine, 
collidine,  hydrocollidine,  parvoline,  and  tyrotoxicon  (diabcnzene). 

A  fermentative  substance  occurring  in  saliva,  and  having  the  power  of 
converting  starch  into  dextrin. 

Prepared  by  evaporating  fresh  oxgall  to  one-half,  and  precipitating  the 
slimy  and  coloring  matters  with  an  equal  bulk  of  alcohol,  treating  the 
filtraie  with  animal  charcoal,  distilling  off  the  alcohol,  and  washing 
the  residue  with  ether.  It  occurs  as  a  white,  sticky  mass,  having  a 
penetrating  odor,  an<l  a  peculiar,  sweetish,  afterwards  bitter  taste. 
(See  Fel  IJovis  Purificatum.) 

Used  mechanically.  In  the  shape  of  sponge  tent  it  is  employed  for 
dilating  sinuses. 

Antirheumatic,  and  used  for  the  same  purposes  as  ichthyol.  Dose  of 
liquid  thiol,  five  to  ten  drops,  or  of  the  dried  preparation,  one  to  two 
grains. 

Used  as  a  substitute  for  thiol  and  ichthyol.  It  has  been  called  sul- 
phurated linseed  oil. 

A  hydragogue  diuretic.     Dose,  ten  grains  (0.648  Gm.)  every  six  hours. 


From  the  cranial  cavities  of  Phyieter  macrocephalus.     It  is  of  a  yellow  or 

brown-yellow  color.     Sp.  gr.  0.920.     On  cooling,  it  deposits  spermaceti 

and  stearin. 
From  Balxna  mysticetus.     It  has  a  peculiar  fishy  odor  and  unpleasant 

taste. 
From  Dc/pktnns  Phocmin.     Prepared  by  heating  the  belly-blubber  of  the 

porpoise.     It  is,  when  fresh,  of  a  pale  yellow  color. 
From  I'hoca  of  various  species. 
From  Halicore  Dugoug.     Habitat,  waters  of  Eastern  Australia.     This 

oil  is  generally  used  as  a  substitute  for  cod  liver  oil  in  Australia. 

From  Thaleichtlnjs  Pacificua,  a  small  fish  found  on  the  Pacific  coast. 
This  oil  has  been  proposed  as  a  substitute  for  cod  liver  oil. 

From  Alnsa  Menhaden.  Habitat,  Atlantic  coast.  Used  in  dressing 
leather. 

From  the  livei  of  the  rhark,  Squnlh  Carchnnas,  and  other  species.  It 
is  of  a  light  yellow  color,  and  has  an  acrid  taste.     Sp.  gr.  0.870-0.880. 

From  the  liver  of  Raja  Balis.  Employed  largely  in  France  and  Bel- 
gium.    It  is  of  a  bright  yellow  color.     Sp.  gr.  0.928. 

A  mixture  of  lUO  parts  of  olive  oil  and  6  parts  of  oleic  acid.  Used  as  a 
substitute  for  cod-liver  oil.  Dose,  one  to  four  fluidrachms  (3.69  to 
14.7  C.c). 
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Class  Aves. 
Albumen  Ovi. 

Egg-Albumen. 
Vitellin. 

Class  Insecta. 

Acidum  Formicum. 
Formic  Acid. 


Cobweb. 


Blatta. 
Cockroach. 

Red  Ant. 

Class  Reptilia. 

Crotalus. 


Phynin. 

Class  Annelida. 
Hirudo. 
Leech. 


Unofficial  Animal  Products. — Continued. 

It  exists  in  solution,  enclosed  in  a  net-work  of  delicate  membranes,  in 

the  white  of  eggs. 
It  exists  in  the  yolk  of  eggs.     Closely  resembles  fibrin. 


Obtained  by  distilling  the  ant  (Formica  rufa).  It  is  a  colorless  liquid, 
having  a  pungent  odor,  and  produces  a  burning  sensation  when  applied 
to  the  skin.  Its  vapor  is  inflammable.  Used  for  neuralgic  and  rheu-, 
matic  pains. 

The  web  of  Tegeneria  domestiea.  It  has  been  recommended  in  phthisis 
and  chronic  intermittents,  but  is  most  useful  in  controlling  hemor- 
rhage by  simply  applying  it  to  the  bleeding  surfaces. 

The  insect  Blatta  orieiitalis,  about  one  inch  long,  oblong,  flat,  of  4 
reddish-black  color,  odor  very  disagreeable.  It  contains  fetid  oil, 
extractive,  antihydropin,  etc.     Used  as  a  diuretic. 

The  insect  Formica  rufa.     It  contains  a  volatile  oil  and  formic  acid. 


Prepared  from  the  venom  of  the  rattlesnake  ( Crotalus  horridua).  While 
the  snake  is  under  chloroform  the  poison  contained  in  the  fang  is 
pressed  out  and  mixed  with  9  parts  of  glycerin.  Used  in  diphtheritic 
scarlatina. 

From  the  glandular  secretion  and  dried  skin  of  the  toad  [Bufo  viridis 
and  B.  cinereus).     Similar  in  its  eS"ects  to  digitalin. 

From  Sanguisuga  medicinalis  and  iS'.  officinalis.  From  three  to  six  inches 
long,  smooth,  soft,  round,  tapering  at  the  ends,  composed  of  about  one 
hundred  rings ;  of  a  blackish-green  color.     Used  for  local  depletion. 


Official  Animal  Substances. 


Official  Name. 

Class  and  Order. 

Part  Used. 

English  Name. 

Official  Preparations. 

Acidum   Lacti- 

Lactic  Acid. 

Syrup   of    Calcium    Lacto- 

cum. 

phosphate. 

Acidum     Olei- 

Oleic  Acid. 

Oleate  of  Mercury,  Oleate  of 

cum. 

Veratrine,  Oleate  of  Zinc. 

Adeps. 

Class  Mamma- 

Prepared     in- 

Lard. 

Benzoinated   Lard,    Cerate, 

lia. 

ternal  fat. 

Camphor     Cerate,     Resin 

Order     Pachy- 

Cerate,     Ointment,     Can- 

dermata. 

tharides  Cerate,  Mercurial 
Ointment,  Tar  Ointment. 

Adeps      Lanae 

Class  Mamma- 

Purified fat  of 

Hydrous  Wool- 

Hydrosus. 

lia. 

the   wool    of 
sheep. 

Fat. 

Cantharis. 

Class  Insecta. 
Order    Coleop- 
tera. 

Cantharides. 

Cerate,  Collodion,  Tinc- 
ture. 

Carbo  Animalis. 

Prepared  from 
bone. 

Animal    Char- 
coal. 

Purified  Animal  Charcoal. 

Cera  Alba. 

Yellow  wax 
bleached. 

White  Wax. 

Cerate,  Camphor  Cerate, 
Spermaceti  Cerate,  Oint- 
ment of  Rose  Water. 

Cera  Flava. 

Class  Insecta. 

Prepared   con- 

Yellow Wax. 

Resin      Cerate,     Ointment, 

Order  Hymen- 

crete        sub- 

Cantharides Cerate,  Bur- 

optera. 

stance. 

gundy  Pitch  Plaster,  Re- 
sin Plaster,  Tar  Ointment. 

Cetaceum. 

Class  Mamma- 

Concrete  fatty 

Spermaceti. 

Cerate,   Ointment  of  Rose 

lia. 

substance. 

Water. 

Order  Cetacea. 

Coccus. 

Class  Insecta. 
Order   Hemip- 
tera. 

Dried  female. 

Cochineal. 

Compound  Tincture  of  Car- 
damom. 

Fel  Bovis. 

Class  Mamma- 
lia. 

Order      Rumi- 
nantia. 

Fresh  bile. 

Oxgall. 

Purified  Oxgall. 

PRODUCTS  FROM  ANIMAL  SUBSTANCES. 
Official  Animal  Substances. — Continued. 
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Official  Namic. 

Class  und  Order. 

Part  Used. 

English  Kame. 

OfBcial  Preparations. 

Glycerinum. 

Glycerin. 

Suppositories,  Elixir  of 
Phosphorus,  (ilycerites, 
and  many  preparations. 

Ichthyocolla. 

Class  Pisces. 
Order      Sturi- 
ones. 

Swimming- 
bladder. 

Isinglass. 

Plaster. 

Mel. 

Class    Insecta. 
Order  Ilymen- 
optcra. 

Saccharine  se- 
cretion. 

Honey. 

Clarified  Honey. 

Moschus. 

Class  Mamma- 
lia. 

Order      Rumi- 
nantia. 

Dried  secretion. 

Musk. 

Tincture. 

Oleum  Adipis. 

Fixed  oil. 

Lard  Oil. 

Ointment  of  Mercuric  Ni- 
trate. 

Oleum  Mor- 

Class   Pisces. 

Fixed  oil. 

Cod  Liver  Oil. 

rhuae. 

Order    Teleos- 
tci. 

Pancreatinum. 

Class  Mamma- 
lia. 

Order    Pachy- 
dermata. 

Enzymes  from 
pancreas. 

Pancreatin. 

Pepsinum. 

Ferment    from 
fresh     stom- 
ach    of    the 
hog. 

Pepsin. 

Saccharated  Pepsin. 

Saeeharum 

Sugar  of  Milk. 

Extract    of   Nux    Vomica, 

Lactis. 

Extract  of  Opium,  Saccha- 
rated Pepsin,  Saccharated 
Ferrous  Iodide,  Deodor- 
ized Opium,  Powder  of 
Ipecac  and  Opium,  Tritu- 
rations. 

Sevum. 

Class  Mamma- 
lia. 

Order      Rumi- 
nantia. 

Internal  fat  of 
abdomen. 

Suet. 

Mercurial  Ointment. 

Vitellus. 

Class   Aves. 

Yolk     of     the 

Yolk  of  Egg. 

Glycerite. 

Order  Gallinse. 

egg. 

QUESTIONS  ON  CHAPTER  LXI. 

PRODUCTS    FROM    ANIMAL    SUBSTANCES. 

"Where  are  protein  compounds  found? 

"What  are  their  constituents? 

What  are  their  physical  properties  ? 

"What  is  Millon's  reagent? 

What  color  does  it  produce  in  contact  with  protein  compounds? 

From  what  classes  are  the  animal  products  which  are  of  interest  in  pharmacy 
derived  ? 

Lard — What  is  the  Latin  name  ?     Whence  is  it  obtained  ? 

How  is  it  prepared  ? 

What  is  the  process,  used  largely  in  France,  of  purifying  lard  ? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

How  may  the  following  impurities  be  detected? — viz.:  Alkalies;  starch;  salt; 
water. 

Of  what  does  lard  consist? 

To  what  is  its  consistence  due? 

For  what  is  lard  used  in  pharmacy  ? 
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Benzoinated  lard — "What  is  the  Latin  official  name? 

What  was  the  name  of  this  preparation  in  the  U.  S.  P.  1870? 

How  is  it  prepared  ?     What  temperature  should  be  used  ? 

Does  the  method  of  adding  tincture  of  benzoin  to  lard  and  mixing  make  as  good 
a  product  as  the  official  method  ?     Why  ? 

Lard  oil — What  is  the  Latin  official  name  ?     How  is  it  prepared  ? 
_  Give  description  and  specific  gravity. 

What  is  its  usual  adulteration? 

Is  this  admixture  particularly  injurious? 

What  is  the  Latin  official  name  of  hydi'ous  wool-fat? 

How  much  water  does  it  contain  ? 

Suet — What  is  the  Latin  official  name  ?    Whence  is  it  obtained,  and  how  prepared  ? 

Describe  odor,  taste,  specific  gravity,  and  solubility.     Give  tests  for  identity. 

For  what  is  it  used  ? 

What  is  pepsin,  and  whence  obtained? 

How  much  coagulated  egg  albumen  should  it  be  capable  of  digesting  ? 

Saccharated  pepsin — What  is  the  Latin  official  name? 

How  nmch  official  pepsin  does  it  contain  ? 

Describe  Prof.  Schefter's  process  for  making  it. 

E[()w  is  purified  pepsin  or  scaly  pepsin  prepared? 

Describe  odor,  taste,  specific  gravity,  and  solubility.     Give  tests  for  identity. 

What  is  the  dnse  ? 

Musk — What  is  the  Latin  official  name?     Whence  is  it  obtained? 

What  does  it  contain  ?     What  is  the  dose  ?     What  are  its  official  preparations  ? 

Lactic  acid — How  much  absolute  acid  does  it  contain  ? 

How  may  it  be  made  ? 

Describe  odor,  taste,  specific  gravity,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Hydrochloric  acid;  sul~ 
phuric  acid  ;  sarcolactic  acid  ;  lead,  iron  ;  sugars  ;  glycerin  ;  organic  impurities. 

What  is  the  dose? 

Sugar  of  milk — What  is  the  L^tin  name? 

Give  formula  in  symbols  and  molecular  weight.     Whence  is  it  obtained? 

How  is  it  prepared  ? 

Describe  odor,  taste,  specific  gravity,  and  solubility.     Give  tests  for  identity. 

How  may  the  presence  of  cane-sugar  be  detected  ? 

What  are  its  uses?     Why  is  it  specially  useful  in  jiharmacy  ? 

Oxgall — What  is  the  Latin  official  name  ?     What  are  its  constituents  ? 

Describe  odor,  taste,  and  chemical  reaction. 

For  what  is  it  used  ? 

Purified  oxgall — What  is  the  Latin  official  name?     How  is  it  prepared? 

Describe  odor,  taste,  and  chemical  reaction. 

What  is  the  official  test  for  it?     What  is  the  dose? 

Isinglass — What  is  the  Latin  official  name?     Whence  is  it  derived? 

How  is  it  prepared  ? 

What  is  the  form  of  American  isinglass? 

For  what  purposes  is  it  used  ?     What  are  the  official  preparations? 

Spermaceti — What  is  the  Latin  official  name  ?     Whence  is  it  obtained  ? 

Give  description  and  specific  gravity. 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

How  is  it  made  ? 

What  is  its  composition  ?     For  what  is  it  used  ? 

What  are  its  official  preparations  ? 

Cod  liver  oil — What  is  the  Latin  official  name?     Whence  is  it  obtained? 

How  is  it  best  prepared  ? 

How  is  the  light  oil  of  commerce  prepared  ? 

What  are  its  constituents?     Give  description  and  specific  gravity. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

What  is  the  dose? 

Yolk  of  egg — What  is  the  Latin  official  name?     What  does  it  contain? 

Of  what  does  white  of  egg  chiefly  consist  ? 

For  what  is  yolk  of  egg  useful  in  pharmacy  ? 

What  are  its  official  preparations? 

Cantharides— What  is  the  Latin  name?     Whence  is  it  obtained? 

To  what  do  cantharides  owe  their  blistering  properties? 

Describe  the  ohysical  properties  of  cantharidin. 
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What  is  cantharidiii  bolievocl  to  be,  chcniifally  ? 
Does  this  acid  form  salts  ?     How  may  they  be  obtained  ? 
What  is  the  most  satisfactory  test  of  caiitharidin  ? 
What  are  the  medicinal  properties  of  cantharides? 
Name  its  official  preparations. 

Cochineal — What  is  the  Latin  name  ?     What  is  its  definition  ? 
What  does  it  contain  ? 
To  what  does  it  owe  its  red  color? 
For  what  is  it  used  ? 

Yellow  wax — What  is  the  Latin  official  name?     Whence  is  it  obtained  ? 
White  wax — What  is  the  Latin  official  name  ?     What  is  its  definition  ? 
What  is  wax  ?     How  is  it  obtained  commercially  ? 
What  are  the  constituents  of  beeswax  ? 
Which  of  these  is  soluble  in  alcohol  ? 
Describe  odor,  taste,  chemical  reaction,  and  solubility. 

How  may  the  following  impurities  be  detected  ? — viz.  :  Fats  or  fatty  acids ;  Japan 
wax;  resin;  soap;  paraffin. 
How  is  white  wax  made?     What  is  its  specific  gravity  ? 
Describe  odor,  taste,  and  chemical  reaction. 
What  is  its  principal  use  in  pharmacy  ? 


CHAPTER  LXIL 

PHARMACEUTICAL   TESTING. 

A  KNOWLEDGE  of  the  methods  of  using  tests  with  the  view  of  iden- 
tifying or  ascertaining  the  amount  of  impurities  in  articles  of  the 
materia  medica,  is  now  demanded  of  the  pharmacist.  The  professional 
chemist  can  no  longer  claim  the  exclusive  right  to  handle  the  test-tube 
and  the  burette,  for  the  principles  of  analysis,  so  far  as  they  relate  to 
medicinal  chemicals,  must  be  understood  by  the  practical  pharmacist. 
It  is  not  within  the  scope  of  this  work  to  enter  into  the  minute  details 
of  the  application  of  each  test,  the  many  excellent  works  on  analysis 
which  have  been  issued  within  the  last  five  years  fully  supplying  all 
needs  in  this  direction.^ 

The  introduction  of  many  new  tests  into  the  last  Pharmacopoeia, 
however,  requiring  the  use  of  various  reagents  and  test-solutions,  neces- 
sitates a  brief  review  of  the  methods  employed  in  analysis,  with  some 
definitions  of  common  terms. 

Synthesis  and  Pharmacy  treat  of  the  creation  or  preparation  of 
compounds  by  building  them  uj)  from  their  constituents  :  thus,  by  heating 
together  iodine  and  sulphur,  the  compound,  sulphur  iodide,  is  made. 

Analysis  is  the  opposite  operation  :  it  treats  of  the  decomposition 
of  the  compound  by  separating  its  constituents :  if  sulphur  iodide  be 
boiled  with  water,  the  iodine  will  be  volatilized  and  may  be  collected, 
whilst  the  sulphur  remains  with  the  water,  and  thus  the  compound  is 
decomposed  and  its  constituents  are  separated. 

The  principles  of  analysis  are  based  upon  the  application  of  one 
chemical  substance,  of  known  properties  and  composition,  to  another, 
which  results  in  some  change  in  the  color,  form,  or  state  of  aggregation 
of  one  or  both  substances,  and  which  is  intended  to  lead  to  the  iden- 
tification of  the  substance  examined,  or  to  the  ascertainment  of  its 
quantity. 

All  analytical  methods  require  the  use  of  reagents  and  test-solutions. 
These  may  be  defined  as  substances  employed  in  producing  the  phe- 
nomena above  described,  or  the  reactions  upon  which  the  value  of  the 
analysis  is  based.  A  list  of  official  reagents  and  test-solutions  is  given 
on  pages  1069-1092. 

Two  kinds  of  analysis,  depending  upon  the  extent  of  the  examination, 
are  in  use  :  1.  Qualitative  or  qualitive.     2.  Quantitative  or  quantitive. 

1  The  practical  pharmacist  should  be  provided  with  one  or  all  of  the  following  works  :  Fre- 
scnius's  "Analysis,"  Hoffman  and  Power's  "Examination  of  Medicinal  Chemicals,"  Sutton's 
"Volumetric  Analysis,"  Allen's  "Commercial  Organic  Analysis,"  and  Trimble's  "Practical 
and  Analytical  Chemistry." 
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In  qualitative  analysis,  the  aim  is  merely  the  identity  or  the  quality 
of  the  objects  sought  for  in  the  substance  examined. 

In  quantitative  analysis,  not  only  must  the  substance  sought  for  be 
identified,  but  the  quantity  which  is  present  must  also  be  ascertained. 
Two  methods  of  quantitative  analysis  are  in  use,  known  as  the  Gravi- 
metric and  the  Volumetric. 

In  gravimetric  quantitative  analysis,  as  its  name  indicates,  the  quan- 
tities of  the  constituents  are  isolated  and  weighed,  either  separately  or 
in  combination. 

In  volumetric  quantitative  analysis,  the  constituents  are  determined, 
either  wholly  or  in  part,  in  volume  or  measure,  by  dissolving  a  given 
weight  of  a  pure  salt  or  body  in  a  definite  volume  of  water  or  other 
liquid,  thus  forming  a  standard  or  normal  solution,  and  using  an  accu- 
rately measured  quantity  of  such  a  solution  to  produce  a  given  effect 
upon  the  substance  which  is  being  tested.  The  advantages  of  the  volu- 
metric method  consist  in  the  ease  and  rapidity  with  which  the  opera- 
tions may  be  eifected,  because  liquids  can  be  measured  more  rapidly 
than  they  can  be  weighed. 

It  is  obvious  that  volumetric  analysis  can  be  used  only  where  some 
distinctly  visible  phenomenon  occurs  in  the  liquid,  which  enables  the 
operator  to  determine  accurately  a  point  when  the  reaction  is  completed. 

In  volumetric  analysis,  accurately  made  solutions  of  definite  strength 
are  employed.  In  the  Pharmacopoeia  these  are  termed  test-solutions 
and  volumetric  solutions.  In  general  practice  the  term  normal  solution 
is  used,  but,  unfortunately,  it  is  applied  to  several  kinds  of  volumetric 
solutions,  which  may  be  defined  as  follows  : 

1.  A  normal  s(^lution  is  primarily  and  legitimately  one  which  con- 
tains the  molecular  weight  of  a  univalent  substance,  expressed  in  grammes, 
dissolved  in  one  litre  of  pure  water :  thus,  the  molecular  weight  of  sodium 
hydrate  is  39.96,  and  hence  normal  solution  of  sodium  hydrate  contains 
39.96  grammes  of  sodium  hydrate  in  1000  grammes,  or  1  litre,  of  dis- 
tilled water.  When  the  substance  is  bivalent,  the  normal  solution  con- 
tains one-half  of  the  molecular  weight,  expressed  in  grammes,  in  each 
litre,  as  in  the  volumetric  solution  of  oxalic  acid.  The  molecular 
weight  of  oxalic  acid  is  125.7,  and  the  normal  solution  is  made  by 
dissolving  62.85  grammes  of  the  acid  in  1000  C.c.  of  distilled  water. 
Decinormal  and  centinormal  solutions  are  res])ectively  -^^  and  jL  the 
strength  of  normal  solutions.  Normal  solutions  of  this  kind  have 
more  than  one  use,  for  they  are  employed  in  determining  the  strength 
and  piu'ity  of  many  substances. 

2.  The  term  normal  solution  is,  unfortunately,  applied  also  to  a  liquid 
of  which  a  given  volume  (100  C.c.)  corresponds  with,  or  exactlv  satu- 
rates, a  given  weight  (1  Gm.)  of  only  one  substance.  These  test-liquids 
are  used  for  technical  purposes,  and  are  of  use  only  when  employed  for 
the  single  object  for  which  they  were  designed  :  they  are  intended  to 
indicate  the  percentage  of  the  pure  substance  contained  in  the  product 
examined.     They  are  often  employed  by  manufacturing  chemists. 

3.  Still  another  kind  of  normal  solution  has  its  strength  based  on 
a  special  reaction  which  takes  place  when  the  solution  is  used  for  the 
purpose  for  which  it  was  intended,  the  molecular  weight  or  saturating 
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power  having  no  relation  to  its  strength.^  Normal  solution  of  potas- 
sium permanganate  is  sometimes  made  in  this  way,  based  on  the  amount 
of  oxygen  that  it  can  transfer  to  the  substance  under  examination. 

Proximate  analysis  is  a  term  applied  to  the  examination  of  organic 
substances  with  the  view  of  isolating  or  determining  the  proximate  prin- 
ciples present,  as  the  proximate  analysis  of  cinchona  bark  in  proving 
the  presence  or  quantity  of  the  quinine,  cinchonine,  kinic  acid,  etc. 

Ultimate  analysk  is  a  term  applied  to  the  examination  of  organic 
substances  to  determine  their  ultimate  elements,  as  in  an  analysis  of 
quinine  to  prove  the  number  of  atoms  of  carbon,  hydrogen,  oxygen, 
and  nitrogen  in  it. 

Proximate  and  ultimate  analyses  require  individual  skill  and  ex- 
perience and  the  application  of  methods  which  can  be  properly  mas- 
tered only  by  special  study  and  practical  experience  under  competent 
instructors.     They  should  never  be  attempted  by  the  tyro. 

Pharmacopoeial  testing  and  volumetric  analysis,  on  the  other  hand, 
are  directly  in  the  line  of  the  work  of  the  practical  pharmacist,  and  the 
apparatus  required  is  simple,  whilst  the  operations  to  be  performed  are 
mostly  those  which  he  is  called  upon  to  perform  daily  upon  a  larger 
scale. 

Practice  and  experience  in  analytical  work  will,  if  conscientiously 
followed,  prove  invaluable  in  training  the  pharmacist  in  those  habits 
of  accuracy,  neatness,  and  thoroughness  which  are  absolutely  essential 
to  the  successful  pursuit  of  his  profession. 


Apparatus  used  in  Testing. 

The  United  States  Pharmacopceia  very  wisely  adopted  the  metric 
system  in  all  analytical  operations  requiring  definite  weights  or  meas- 
It  is  admirably  fitted  for  analytical  work,  and  is  used  almost 


ures. 


universally  by  chemists  throughout  the  world :    hence  the  apparatus 
employed  is  always  based  on  the  metric  method. 


Fig.  358. 
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Analytical  apparatus  case. 


It  is  well  for  the  pharmacist  to  set  apart  a  case,  especially  in  the 
laboratory,  in  which  to  keep  this  apparatus.  It  should  never  be  used 
for  dispensing  purposes.  Fig.  358  represents  such  a  case,  which  may 
be  made  as  attractive  as  the  taste  of  the  owner  dictates. 


^  It  is  greatly  to  be  desired  that  these  last  two  solutions  shall  receive  some  other  and  appro- 
oriate  names,  and  that  hereafter  the  term  "normal  solution"  shall  have  but  one  signification. 
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Graduated  Flasks  are  needed  for  making  standard  and  normal 
solutions.  These  should  be  accurately  stoppered,  and  the  mark  on  the 
neck  should  extend  all  the  way  around,  and  be  in  th3  narrowest  part. 
Litre,  half-litre,  and  quarter-litre  flasks  are  all  useful  (see  Fig.  359). 

Graduated  Jars. — A  tall,  cylindrical,  glass-stoppered  jar,  graduated 
into  one  hundred  or  one  thousand  equal  ])arts,  is  of  great  service  in 
mak'ing  test-solutions  in  smaller  quantities  (see  Fig.  360). 

The  Burette  is  indispensable  in  voluraetiic  testing.  It  is  a  gradu- 
ated glass  tube,  about  one-half  inch  (12.5  mm.)  in  diameter  and  twenty 
inches  (50.8  cm.)  in  length,  having  its  lower  end  drawn  to  a  narrow 
orifice,  and  the  other  slightly  flared  to  facilitate  the  pouring  in  of  the 
test-liquid  :  to  the  lower  extremity  is  attached  a  piece  of  rubber  tubing, 
the  other  end  of  the  tubing  being  armed  with  a  short  piece  of  glass 
tube  having  a  capillary  orifice.  The  graduations  on  the  tube  are  ex- 
tended to  one  hundred  parts  or  more,  each  part  being  subdivided  into 
five  or  ten  equal  parts  (see  Fig.  361).  The  rubber  tube  is  closed  with 
a  spring  pinchcock,  the  form  shown  in  Fig.  173  being  preferred. 
Fig.  362  represents  a  convenient  holder  for  the  burette  whilst  in  use  : 
the  latter  may  be  adjusted  to  any  height  to  accommodate  a  large  or  a 
small  beaker.  For  test  solutions  that  are  decomposed  by  organic  sub- 
stances, like  solution  of  potassium  permanganate,  the  rubber  tube  is 


Fig.  360. 


Fig.  361. 


Fig.  362. 


Fig.  3-)9. 
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Burette  (enlarged 
view  of  end). 


Burette-holder  in  use. 


unsuitable,  and  all  glass  burettes  must  be  used  :  these  are  closed  with  a 
small  glass  stopcock.  To  facilitate  the  reading  of  the  divisions  on  the 
burette,  Erdmann's  float  is  employed  (see  Fig.  363) :  this  is  an  elongated 
glass  bulb,  of  slightly  less  diameter  than  the  burette,  loaded  at  one  end 
with  mercury,  and  having  a  little  glass  hook  at  the  top  to  facilitate  its 
being  lifted  out  with  a  bent  wire  :  a  line  is  scratched  on  the  bulb  around 
the  middle,  and  it  is  floated  in  the  liquid  in  the  burette.  The  actual  height 
of  the  liquid  is  a  matter  of  indifference,  because  the  reading  is  made  by 
comparing  the  line  on  the  float  with  that  on  the  burette.  With  prac- 
tice, excellent  work  may  be  performed  without  the  use  of  the  float,  by 
adopting  the  habit  of  always  reading  off*  where  the  lowest  point  of  the 
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meniscus  touches  the  graduated  mark.  If  the  operator  is  compelled  to 
work  in  a  poor  light,  the  reading  of  the  line  may  be  facilitated  by 
placing  a  small  card,  having  its  lower  half  blackened,  just  behind  the 
burette  in  such  a  position  that  the  straight  line  of  division  between  the 
black  and  the  white  portion  is  very  slightly  below  the  surface  of  the 
liquid  in  the  burette. 

Pipettes  may  be  used  for  qualitative  testing  or  in  small  operations. 
These  are  intended  to  be  filled  by  sucking  into  the  graduated  tube  the 
quantity  of  liquid  desired :  it  is  retained  there  by  pressing  the  moistened 
forefinger  on  the  upper  orifice ;  of  course  upon  raising  the  finger  and 
applying  it  again  the  desired  quantity  may  be  made  to  flow  out  (see 
Fig.  364). 

The  greater  part  of  the  apparatus  used  in  such  analytical  work  as 
the  pharmacist  is  likely  to  be  called  upon  to  perform  has  been  already 
described  in  Part  I.  and  elsewhere,  and  the  operations  of  making  solu- 
tions, filtration,  precipitation,  etc.,  are  familiar  ones.  Glass  funnels, 
beakers,  test-tubes,  stirring-rods,  porcelain  capsides,  crucibles,  reagent 
and  test-solution  bottles,  etc.,  will  be  required. 

The  amber-glass  reagent  laottles  made  by  Whitall,  Tatum  &  Co.,  of 
Philadelphia  (see  Fig.  365),  are  well  adapted  for  the  purpose  of  contain- 
ing the  test-liquids.     The  bottles  hold  about  four  fluidounces,  and  the 


Fig.  365. 


Fig.  3G4. 


Fig.  363. 


Use  of  the  pipette. 


Keagent  bottle. 


labels  are  blown  in  the  glass,  the  surface  of  the  letters  being  ground  off 
so  that  they  can  be  read  distinctly.  Paper  labels  are  not  well  adapted 
for  test-liquids,  because  they  are  soon  destroyed  by  the  corrosive  action 
of  acid  vapors  or  the  ink-marks  are  bleached  out. 
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I.-PRELIMINARY  REMARKS. 

Official  Substances  as  Reagents. — Some  official  substances  (chemicals,  chemical 
solutions,  etc.)  are  sufficiently  pure  to  be  used  as  reagents,  if  they  comply  with  the 
tests  of  purity  prescribed  by  the  Pharmacopceia.  In  the  case  of  others,  the  presence 
of  certain  impurities,  though  immaterial  for  their  use  as  medicines,  renders  their  em- 
ployment as  reagents  unsuitable.  Whenever  a  greater  degree  of  purity  is  required 
than  is  provided  for  by  the  text  of  the  Pharmacopoeia,  it  will  be  specially  mentioned 
in  the  following  lists. 

Abbreviations  and  Signs  Used  : 

T.S.=  Test-solution. 

V.S.  =  Volumetric  solution. 

Y  =  Normal  (see  under  "Volumetric  Solutions"  in  List  III.). 

Y  =  Seminormal ;  ~  =  Dccinormal ;  ^  =  Centinormal. 
*==  Double-normal  (sometimes  written:  2N). 

•  (asterisk)  in  front  of  a  figure  denotes  that  the  quantity  or  value  expressed  by  the 
figure  is  approximate.  In  the  case  of  a  volumetric  solution,  for  instance,  *25  C.c. 
means  "about  25  C.c,"  and  this  is  to  be  interpreted  as  standing  for  "24.5  to  25.5 
C.c,"  the  allowable  variatitm  in  such  cases  being  two  per  cent,  either  way.  In  the 
text  of  the  Pharmacopoeia,  this  is  expressed  by  saying  "  about  25  C.c,"  or  "about  16 
per  cent,  of  iron,"  etc. 

Keeping  of  Reagents. — Keagents  should  be  kept  in  bottles  made  of  glass  free 
from  lead  and  arsenic,  and  proof  against  corrosion  by  acids  and  alkalies,  preferably 
in  those  made  of  Bohemian  glass. 

The  bottles  should  be  closed  by  well-ground  glass  stoppers.  Stoppers  of  bottles 
containing  alkali  hydrates,  ammonium  sulphide,  ammonia  water,  tannic  acid,  and 
other  substances  rapidly  attacking  ground  glass  surfaces,  should  be  lubricated  with  a 
thin  film  of  petrolatum. 

Reagents  easily  affected  \>j  light,  such  as  hydrogen  sulphide  T.S.,  ammonium  sul- 
phide T.S.,  chlorine  water,  etc.,  should  be  kept  in  bottles  made  of  dark  amber-colored 
glass. 

Note. — As  some  of  the  following  test-solutions  are  in  certain  cases  directed  in  defi. 
nite  quantities  in  lieu  of  the  regular  volumetric  solutions,  it  is  important  that  they 
should  always  be  prepared  of  the  exact  strength  prescribed. 

II.-LIST  OF  REAGENTS  AND  TEST-SOLUTIONS. 

Note. — The  reagents  are  arranged  in  alphabetical  order.  The  test-solutions  are 
usually  mentioned  in  connection  with  the  principal  chemical  or  other  -substance  from 
which  they  are  prepared.  The  volumetric  solutions  will  be  found  in  List  III.  (Nos. 
116-135). 

Whenever  water  is  required  or  mentioned  as  a  solvent  in  the  tests  given  in  the 
Pharmacopoeia,  or  in  the  preparation  of  any  reagent,  it  is  understood  that  distilled 
water  shall  be  used. 

1.  Absolute  Alcohol.— Ethyl  alcohol,  C^H^OH  =45.9.— Use  the  official  absolute 
alcohol  l_Alcoh()l  Absoluium']. 

2.  Acetic  Acid. — HC2H302  =  59.86.— Use  the  official  acetic  acid  \_Acidnm  Aceti- 
cum'j. 

3.  Albumen  Test-Solution. — Carefully  separate  the  white  of  a  hen's  eir£r  from 
the  yolk,  shake  it  thoroughly  with  100  C.c.  of  water,  and  filter.  This  solution  should 
be  freshly  made  when  required. 

4.  Aluminum. — Metallic  aluminum,  Alr=  27.04,  in  the  form  of  foil,  wire,  or  rib- 
bon. It  should  be  tested  for  arsenic  by  Flcitmann's  method  (see  belo.v,  No.  13),  when 
no  color  should  be  imparted  to  the  silver  nitrate  within  two  nours. 
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5.  Ammonia  Water.— NH, — r  17.01. — Use  the  official  ammonia  water  \^Aqua 
Ammonice]. 

6.  Ammonium  Carbonate  Test-Solution. — Dissolve  10  Gm.  of  ammonium  car- 
bonate, NH^HCOjNH^NHjCOj  — 156.77  [Ammonii  Carbonas,  U.  S.  P.],  in  a  mix- 
ture of  10  C.c.  of  ammonia  water  and  40  C.c.  of  water. 

For  detecting  arsenic  sulphide  in  presence  of  antimony  sulphide,  the  addition  of 
ammonia  water  is  omitted,  and  10  Gm.  of  the  salt  are  dissolved  in  a  sufficient  quantity 
of  water  to  make  100  C.c. 

7.  Ammonium  Chloride  Test-Solution. — Dissolve  10  Gm.  of  ammonium  chlo- 
ride, NH^Cl  —  53.38  \_Ammonii  CMoridum,  U.  S.  P.],  in  enough  water  to  make  100 
C.c. 

8.  Ammonium  Molybdate  Test-Solution. — Dissolve  1  Gm.  of  finely  powdered 
ammonium  molybdate,  (NH^)2MoO^^  195.76,  in  6.7  C.c.  of  hot  water,  using  a  little 
ammonia  water,  if  necessary,  to  effect  solution.  Then  gradually  pour  the  liquid  into 
a  mixture  of  3.3  C.c.  of  nitric  acid  (sp.  gr.  1.414)  and  3.4  C.c.  of  water.  Preserve 
the  test-solution  in  the  dark,  and,  if  a  sediment  should  form  in  it  after  some  days, 
carefully  decant  the  clear  solution  from  it. 

9.  Ammonium  Oxalate  Test-Solution. — Dissolve  4  Gm.  of  pure,  crystallized  am- 
monium oxalate,  (NH^)2C.20^  +  HjO^  141.76,  in  enough  water  to  make  100  C.c. 
Or,  dissolve  4  Gm.  of  pure  oxalic  acid  (see  below.  No.  121)  in  100  C.c.  of  water, 
add  20  C.c.  of  ammonia  water,  boil  to  expel  excess  of  ammonia,  and  bring  the  vol- 
ume to  113  C.c. 

On  evaporating  a  portion  of  the  test-solution,  and  igniting  the  residue,  it  should 
be  completely  volatilized  (absence  oi  fixed  impurities).  The  test-solution  should  not 
be  rendered  turbid  by  hydrogen  sulphide  T.S.,  nor  by  ammonium  sulphide  T.S.  (ab- 
sence of  metals).  The  precipitate  produced  in  it  by  silver  nitrate  T.S.,  or  by  barium 
chloride  T.S.,  should  dissolve  without  residue  upon  addition  of  nitric  acid  (absence 
of  chloride,  and  sulphate,  respectively). 

10.  Ammonium  Phosphate  Test-Solution. — Dissolve  1  Gm.  of  ammonium  phos- 
phate, (NH^)2HP0^^  131.82,  together  with  2  C.c.  of  ammonia  water,  in  enough 
water  to  make  100  C.c.  This  solution  does  not  keep  well.  It  should  be  freshly  made 
when  required,  or  frequently  renewed. 

11.  Ammonium  Sulphide  Test-Solution. — Saturate  3  parts  of  pure  ammonia 
water  with  pure,  washed  hydrogen  sulphide,  and  add  to  the  solution  (which  now  con- 
tains ammonium  sulphhydrate,  NH^HS^  50.99)  2  parts  of  ammonia  water,  which 
converts  the  greater  portion  of  the  ammonium  sulphhydrate  into  ammonium  sulphide, 
(NHJ2S^68.0.  The  solution  should  be  perfectly  clear  and  colorless,  and,  on  being 
evaporated,  leave  no  residue.  It  should  not  be  rendered  turbid  either  by  magnesium 
sulphate  T.S.  (absence  of  free  a.mmonia),  or  by  calcium  chloride  T.S.  (absence  of  am^ 
monium  carbonate).  It  should  be  protected  against  air  and  light  by  being  kept  in 
small,  dark  amber-colored  bottles,  in  a  dark  place.  As  soon  as  a  notable  deposit  of 
sulphur  has  made  its  appearance  in  the  solution,  it  should  be  rejected. 

Ammonium  polysulphide  test-solution  is  occasionally  required.  This  is  a  yellow 
liquid,  prepared  by  dissolving  a  small  quantity  of  pure  sulphur  in  the  preceding,  color- 
less ammonium  sulphide  test-solution. 

12.  Arsenic  Test,  Bettendorff' s. — To  a  small  quantity  of  the  liquid  to  be  tested, 
which  should  contain  much  pure  concentrated  hydrochloric  acid  or  should  be  a  solu- 
tion of  the  substance  to  be  tested  in  pure,  concentrated  hydrochloric  acid,  add  an 
equal  volume  of  a  saturated  solution  of  freshly  prepared  stannous  chloride  in  pure, 
concentrated  hydrochloric  acid,  together  with  a  small  piece  of  pure  tin-foil.  The 
presence  of  arsenic  is  revealed  by  the  production  of  a  brown  color  or  brown  precipi- 
tate, the  appearance  of  which  is  hastened  by  a  gentle  heat  (see  Stannous  Chloride, 
No.  108). 

13.  Arsenic  Test,  Fleitmann's. — Into  a  test-tube  of  at  least  15  Cm.  in  length, 
and  15  to  18  Mm.  in  diameter,  place  a  single,  solid  piece  of  zinc  (see  below,  No.  Il5), 
weighing  about  1  to  1.25  Gm.,  and  add  about  5  C.c.  of  potassium  hydrate  T.S. 
[Liquor  Potasscp,  U.  S.  P.],  both  ingredients  having  previously  been  proven  free 
from  arsenic  by  having  been  subjected,  alone,  to  the  test  about  to  be  described,  during 
at  least  two  hours,  with  negative  result.  Now  add  the  liquid  to  be  tested,  which 
must  not  contain  any  free  acid,  nor  very  materially  increase  the  volume  of  the  con- 
tents of  the  test-tube.  Immediately  secure  over  the  mouth  of  the  test-tube  a  pre- 
viously prepared  cap  made  of  three  thicknesses  of  pure  filter  paper  free  from  dust, 
and  apply  to  the  u))per  filter  paper  a  drop  of  a  saturated,  aqueous  solution  of  silver 
nitrate  acidulated  with  nitric  acid  (see  Silver  Nitrate  T.S.,  No.  96).  Then  place  the 
tube  at  once,  upright,  into  a  box  containing  sand  heated  to  about  90°  C.  (194°  F.), 
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and  fitted  with  a  cover,  so  as  to  exclude  light  and  dust,  and  permit  the  reaction  to 
proceed  for  such  a  time  as  may  be  specially  prescribed  in  each  case.  The  presence  of 
arsenic  (but  not  of  antimony)  is  revealed  by  the  production,  upon  the  moistened 
paper  cap,  of  a  brown  or  black  stain.  In  absence  of  arsenic,  if  the  test  has  been  care- 
fully conducted,  the  spot  will  remain  colorless. 

In  place  of  zinc,  metallic  aluminum,  best  in  form  of  wire,  cut  into  small  pieces, 
may  be  employed  (Cfatehousc's  modification).  The  method  of  testing,  and  the  results, 
are  the  same  as  in  Fleitmann's  test. 

14.  Arsenic  Test,  Gutzeit's. — Into  a  test-tube  of  at  least  15  Cm.  in  length,  and 
15  to  18  Mm.  in  diameter,  place  a  single,  solid  piece  of  zinc  (see  below.  No.  115), 
weighing  about  1  to  1.25  Gm.,  and  add  about  5  C.c.  of  a  mixture,  previously 
prepared  and  kept  in  readiness  for  this  purpose,  of  10  C.c.  of  pure  sulphuric  acid 
of  sp.  gr.  1.835,  and  190  C.c.  of  water,  the  ingredients  having  previously  been 
proven  free  from  arsenic  by  having  been  subjected,  alone,  to  the  test  about  to  be  de- 
scribed, during  at  least  two  hours,  with  negative  result.  Now  add  the  liquid  to  be 
tested,  which  should  not  be  alkaline,  nor  exceed  1  C.c.  About  1  Cm.  below  the  open 
end  of  the  test-tube  insert  a  loose  plug,  about  1  Cm.  long,  of  glass-wool  or  cotton, 
which  has  been  moistened  with  0.5  C.c.  of  lead  acetate  T.S.  Then  secure  over  the 
mouth  a  cap  made  of  three  thicknesses  of  clean  filter  paper,  and  apply  to  the  upper 
one  a  drop  of  a  saturated,  aqueous  solution  of  silver  nitrate,  acidulated  with  nitric 
acid  (see  Silver  Nitrate  T.S.,  No.  9G).  Place  the  tube  into  a  box  to  exclude  light, 
and  let  the  reaction  proceed  as  long  as  may  be  prescribed  in  each  case.  The  presence 
of  arsenic  is  shown  by  the  production,  upon  the  moistened  paper  cap,  of  a  bright 
yellow  stain  which  becomes  black  or  brown  by  application  of  water.  Antimony  colors 
the  spot  black  or  brown  at  once  without  showing  a  yellow  color  while  dry.  In  this 
case,  traces  of  arsenic  may  be  overlooked  ;  it  is  therefore  advisable  to  subject  a  fresh 
portion  of  the  specimen  to  Fleitmann's  test  (see  No.  13),  which  responds  only  to 
arsenic.  If  the  plug  moistened  with  lead  acetate  T.S.  be  strongly  colored,  so  that 
doubt  exists  whether  the  coloration  be  due  to  metallic  silver  reduced  by  arsenic,  or  to 
silver  sulphide,  produced  by  an  escape  of  H,S  through  the  plug,  moisten  the  silver 
stain  with  diluted  nitric  acid,  which  will  dissolve  the  metallic  silver  reduced  by 
arsenic,  but  will  not  affect  the  black  silver  sulphide.  Or  else,  put  on  a  new  cap  of 
filtering  paper,  moistened  with  a  drop  of  lead  acetate  T.S.  If  this  remain  colorless, 
sulphide  is  absent. 

15.  Barium  Carbonate. — Pure  barium  carbonate,  BaCO,^  196.75,  prepared  by 
dissolving  12  parts  of  pure,  crystallized  barium  chloride  in  20  parts  of  boiling  water, 
then  adding  a  solution  of  5  parts  of  ammonium  carbonate  in  10  parts  of  boiling  water, 
and  afterwards  5  parts  of  ammonia  water ;  finally  washing  the  precipitate  thoroughly 
and  drying  it. 

16.  Barium  Chloride  Test-Solution. — Prepared  from  pure  barium  chloride, 
BaClj  +  2H2O  =243.5(>.  The  aqueous  solution  of  the  salt  should  be  perfectly  neu- 
tral, and  should  not  yield  a  precipitate  with  hydrogen  sulphide  T.S.  or  ammonium 
sulphide  T.S.  (absence  of  nieiais,  etc.).  The  aqueous  solution,  after  being  precipitated 
by  diluted  sulphuric  acid  in  slight  excess,  yields  a  filtrate  which  should  not  leave  any 
permanent  residue  when  evaporated  and  heated  on  platinum-foil  (absence  of  other 
fixed  bases  and  salts).  Diluted  alcohol,  after  remaining  in  contact  with  it'for  several 
hours,  should,  upon  ignition,  show  a  pure  yellowish-green  colored  flame,  without  red 
streaks  (absence  of  traces  of  strontium).  To  prepare  the  test-solution,  dissolve  12.2 
Gm.  of  the  salt  in  enough  water  to  make  100  C.c.  (This  solution  is  of  normal  strength 
=  -- V.S.,  so  as  to  permit  of  its  use  for  volumetric  purposes  also.) 

17.  Barium  Hydrate  Test-Solution. — A  saturated  solution  of  barium  hydrate 
[barium  hydroxide,  Ba(0H)2=  170.82]  in  water.  This  solution  rapidly  absorbs 
carbon  dioxide  from  the  air.     It  is  preferably  -prepared  freshly  as  wanted. 

18.  Barium  Nitrate  Test-Solution. — Prepared  from  pure  barium  nitrate,  Ba- 
(NO,)^  =  200.08.  This  salt  should  respond  to  the  same  tests  as  barium  chloride  (see 
No.  16).  In  addition,  its  aqueous  solution,  slightly  acidulated  with  nitric  acid,  should 
not  be  rendered  turbid  by  silver  nitrate  T.S.  (a])sence  of  chloride).  To  prepare  the 
test-solution,  dissolve  1  Gm.  of  the  salt  in  water  to  make  15.3  C.c.  (This  solution  is 
of  half  normal  strength  =  yV.S.,  so  as  to  permit  of  its  use  for  volumetric  purpo.ses 
also. ) 

19.  Benzin,  or  Petroleum  Ether. — Use  the  official  benzin  [Benziman']. 

20.  Benzol  or  Benzene. — Benzol,  CgHg  =  77.82,  is  a  colorless,  transparent  liquid 
of  a  peculiar,  aromatic  odor,  of  a  sp.  gr.  of  0  8846  at  15°  C.  (59°  F.),  congealing  at 
0°  C.  (32°  F.),  and  boihng  at  80.37°^C.  (176.7°  F.).     It  is  insoluble  in  water.^but 
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soluble  in  4  parts  of  alcohol,  and  in  ether.  In  concentrated  sulphuric  acid  it  should 
dissolve  without  producing  a  color.  On  shaking  2  G  c.  of  benzol  with  0.5  C.c.  of 
sulphuric  acid  and  1  drop  of  fuming  nitric  acid,  no  green  or  blue  tint  should  be  pro- 
duced (absence  of  thlophene). 

21.  Brazil  Wood  Test -Solution. — See  under  Indicators  (No.  49). 

22.  Bromine  Water  (Bromine  Test-Solution),  Br ^79. 76. — An  aqueous  solution 
of  bromine  \_Bromum,  U.  S.  P.],  prepared  by  dissolving  1  C.c.  of  bromine  in  enough 
water  to  make  100  C.c. 

23.  Calcium  Chloride  Test-Solution. — Dissolve  10.925  Gm.  of  crystallized  cal- 
cium chloride,  CaCl^  +  SHjO  =  218.41,  in  enough  water  to  make  100  C  c.  (This  solu- 
tion is  of  normal  strength  =  y  VS.,  so  as  to  permit  of  its  use  for  volumetric  purposes 
also.) 

24.  Calcium  Hydrate  Test-Solution  (Lime  Water),  Ca(0H)2=  73.83.— Use  the 
official  lime  water  \_Ltquor  Calcls']. 

25.  Calcium  Sulphate  Test-Solution. — Introduce  transparent  crystals  of  native 
gypsum  (selenite),  CaSO^  -\-  2H.^0  =;  171.65,  into  a  flask  filled  with  water,  and  decant 
the  clear,  saturated  solution  when  required.  One  part  of  gypsum  requires,  at  15°  C. 
(59°  F.),  398  parts  of  water  for  solution. 

26.  Carbon  Disulphide. — Use  the  official  carbon  disulphide  [Carbonei  Disulphi- 
durn]. 

27.  Chlorine  Water  (Chlorine  Test-Solution),  CI  =  35.37.— Use  the  official  chlo» 
rine  water  \_Aqua  Clilorl'].  Since  it  rapidly  deteriorates  by  keeping,  it  should  be  fre- 
quently renewed,  or  freshly  prepared  when  required. 

28.  Chloroform,  CHCI3— -  119.08. — Use  the  official  chloroform  \  Chloroformum]. 

29.  Cobaltous  Nitrate  Test-Solution —Co(N03)2  +  eH^O  =  290.14.  The  crys- 
tallized, commercial  salt  is  sufficiently  pure,  if,  after  it  is  dissolved  in  water,  and  the 
cobalt  completely  precipitated  by  anmioniura  sulphide  T.S.,  the  filtrate  leaves  no 
residue  on  evaporation.  To  make  the  test-solution,  dissolve  1  Gm.  of  the  salt  in  10 
C.c.  of  water. 

30.  Cochineal  Test-Solution. — See  under  Indicators  (No.  50). 

31.  Copper  (Metallic  Copper),  Cu^ 63.18,  in  form  of  wire,  foil,  or  turnings. 
The  commercial  article,  brightened,  if  necessary,  by  scouring  with  diluted  hydrochlo- 
ric acid,  is  suitable  for  all  purposes  except  testing  for  arsenic.  If  required  for  this 
purpose,  the  absence  of  arsenic  must  first  be  proven.  A  small  portion  (about  0.5 
Gm.)  of  the  copper  is  to  be  dissolved  in  hot,  concentrated  sulphuric  acid,  and  this 
solution  subjected  to  Gutzeit's  test  (see  No.  14).  No  color  should  be  imparted  to  the 
silver  nitrate  within  two  hours  (absence  of  arsenic). 

32.  Cupric  Ammonium  Sulphate  Test-Solution. — A  solution  of  cupri-tetram- 
monium  sulphate,  Cu(NH3)^S0^ -|-  IIjO  =  245.0.  To  copper  sulphate  T.S.  add  am- 
monia water,  until  the  precipitate  first  formed  is  nearly,  but  not  completely,  redis- 
solved ;  then  filter.  This  solution  is  apt  to  decompose  on  keeping.  It  should  be 
made  freshly  when  required. 

33.  Cupric  Sulphate  Test-Solution. — Dissolve  10  Gm.  of  cupric  sulphate,  CuSO^ 
+  5H20  =  248.8  {Cupri  Sulphas,  U.  S.  P.],  in  enough  water  to  make  100  C.c. 

34.  Cupric  Tartrate  Test-Solution. — See  below,  under  Volumetric  Solutions, 
No.  117. 

35.  Corallin  Test-Solution. —  See  under  Indicators  (No.  51). 

36.  Diphenylamine,  and  Diphenylamine  Test-Solution. — See  under  Indicators 
(No.  52). 

37.  Eosin  Test-Solution. — See  under /wrficafors  (No.  53). 

38.  Ether.— Use  the  official  ether  \_yEther'].  It  should  be  strictly  neutral  to  litmus 
paper. 

39.  Ferric  Ammonium  Sulphate  Test-Solution. — Dissolve  10  Gm.  of  ferric  am- 
monium sulphate  \_Ferri  et  Ammonii  Sulphas,  U.  S.  P.]  in  enough  water  to  make 
100  C.c. 

40.  Ferric  Chloride  Test-Solution. — Dissolve  10  Gm.  of  ferric  chloride,  FCjClg 
+  I2H2O  =  539.50  [Ferri  Chloridum,  U.  S.  P.],  in  enough  water  to  make  100  C.c. 

41.  Ferrous  Sulphate  Test- Solution. — Dissolve  a  clear  cry.stal  of  ferrous  sul- 
phate, FeSO^  -h  7H2O  =  277.42  [Ferri  Sulphas,  U.  S.  P.],  in  about  10  parts  of  water 
previously  boiled  to  expel  air.  This  solution  should  be  freshly  prepared  immediately 
before  use. 

42.  Ferrous  Sulphide,  FeS  =  87.86. — A  heavy  solid,  in  form  of  black  or  brown- 
ish-black irregular  masses,  or  fused  into  sticks,  soluble  in  sulphuric  or  h3'droch!oric 
acid  with  copious  evolution  of  hydrogen  sulphide.  On  dissolving  2  Gm.  of  ferrous 
sulphide  in  pure  nitro-hydrochloric  acid  diluted  with  a  little  water,  evaporating  the 
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solution  to  dryness,  and  testing  the  residue  for  arsenic  by  Gutzeit's  method  (see  No. 
14),  no  color  should  be  imparted  to  the  silv(!r  nitrate  within  two  hours. 

43.  Fluorescein  Test-Solution. — See  under  Indicators  (No.  54). 

44.  Gelatin  Test-Solution. — Dissolve  1  Gm.  of  isinglass  [Ichi/ti/ocolla,  U.  S.  P.] 
in  50  C.c.  of  water,  by  the  aid  of  a  gentle  h(!at,  and  filter  if  necessary.  This  solu- 
tion should  be  freshly  made  when  wanted  for  use. 

45.  Gold  Chloride  Test-Solution. — The  commercial  chloride  of  gold,  usually 
prepared  by  dissolving  gold  in  nitro-hydrochloric  acid  and  carefully  evaporating  to 
dryness,  mostly  consists  of  aurochloric  acid,  HAuCl^ -|-  2H20  =  375.1,  which  is  con- 
verted into  neutral  auric  chloride,  AuClj  =:  302.81,  by  fusing  it  at  a  temperature  not 
exceeding  150°  C.  (302°  P.),  moistening  the  residue  (now  consisting  of  auric  and 
aurous  chloride)  with  enough  hot  water  to  produce  a  syrupy  liquid  (whereby  the  au- 
rous  chloride  is  decomposed  into  auric  chloride  and  metallic  gold),  and  then  pouring 
off  the  clear  liquid  from  the  precipitate.  To  prepare  the  test-solution,  dissolve  the 
liquid  finally  obtained  in  the  before-mentioned  process  in  20  volumes  of  water.  Or, 
dissolve  1  Gm.  of  dry  auric  chloride  in  30  C.c.  of  water. 

46.  Hydrochloric  Acid,  Pure,  for  Tests,  HCl  =r  36.37. — In  addition  to  the  tests 
prescribed  for  this  acid  in  the  te.xt  of  the  Pharmacopoeia,  it  is  required  to  conform  to 
the  following  more  rigorous  tests,  before  it  can  be  employed  as  a  reagent:  The  addi- 
tion of  1  C.c.  of  barium  chloride  T.S.  to  1  C.c.  of  the  acid  diluted  with  9  C.c.  of 
water  should  cause  no  turbidity  within  twenty-four  hours  (absence  of  sulphuric  acid). 
A  crystal  of  diphenylamine  dropped  into  the  acid  should  not  turn  blue  (absence  of 
free  chlorine).  On  substituting  it  for  sulphuric  acid  in  Gutzeit's  test,  as  described 
under  No.  14,  no  color  should  be  imparted  to  the  silver  nitrate  within  two  hours  (ab- 
sence of  arsenic  or  antimony). 

47.  Hydrogen  Sulphide,  H„S  =  33.98. — A  gas  generated  by  treating  ferrous  sul- 
phide with  diluted  sulphuric  acid,  and  washing  the  gas  by  passing  it  through  water. 

48.  Hydrogen  Sulphide  Test-Solution,  or  Hydrosulphuric  Acid,  H28  =  33.98. 
— A  saturated,  aqueous  solution  of  hydrogen  sulphide.  To  prepare  about  1  liter  of 
the  solution,  treat  20  Gm.  of  ferrous  sulphide,  in  a  suitable  apparatus,  with  a  mixture 
of  20  C.c.  of  pure  sulphuric  acid,  sp.  gr.  1.835,  and  250  C.c.  of  water,  pass  the  gas 
through  a  wash-bottle  containing  a  small  quantity  of  water,  and  conduct  it  into  a 
bottle  of  the  capacity  of  about  IJ  liters,  containing  1  liter  of  water.  When  the  gas 
is  no  longer  absorbed,  transfer  the  solution  to  small,  dark  amber-colored  bottles,  to  be 
filled  nearly  to  the  top,  pass  a  stream  of  hydrogen  sulphide  for  a  few  minutes  through 
each,  and  then  at  once  stopper  them  tightly,  and  preserve  them  afterwards  in  a  cool 
and  dark  place.  Before  putting  them  aside,  introduce  into  one  of  these  bottles  a  few 
drops  of  pure  hydrochloric  acid,  and  keep  it  in  a  warm  place  during  twenty-four 
hours,  after  which  time  no  precipitate  should  be  found  in  it  (absence  of  arsenic).  Be- 
fore any  of  the  solution  is  used,  it  should  be  ascertained  that  it  retains  a  strong  odor 
of  hydrogen  sulphide,  and  that,  when  it  is  added  to  an  equal  volume  of  ferric  chlorida 
T.S.,  a  copious  precipitate  of  sulphur  is  formed  at  once. 

Indicators  for  Acidimetry,  Alkalimetry,  etc. 
(Nos.  49-59-) 

Note. — Each  test-solution  used  as  indicator  should  be  examined  as  soon  as  pre- 
pared, and  afterwards  from  time  to  time,  as  to  its  neutrality.  If  necessary,  it  should 
De  brought,  by  the  cautious  addition  of  diluted  sulphuric  acid,  or  of  a  dilute  solution 
of  an  alkali,  to  such  a  point  that,  when  a  few  drops  of  it  are  added  to  25  C.c.  of 
water,  a  single  drop  of  a  centinormal  acid  or  alkali  V.S.,  respectively,  will  distinctly 
develop  the  corresponding  tints. 

Since  many  of  the  colored  test-solutions  are  injured  by  exposure  to  light,  it  is  best 
to  preserve  them  in  dark  amber-colored  vials.  Papers  prepared  with  them  should  be 
kept  in  dark  bottles  or  paper  boxes. 

49.  Brazil-Wood  Test-Solution. — Boil  50  Gm.  of  finely  cut  Brazil-wood  [the 
heart-wood  of  PcHophortim  dubium,  (Sprengel)  Britton,  nat.  ord.  Lefjnm.inosce']  with 
1(X)  C.c.  of  water  during  lialf  an  hour,  replacing  the  water  from  time  to  time.  Allow 
the  mixture  to  cool,  strain,  wash  the  contents  of  the  strainer  with  water  until  100  C.c. 
of  strained  liquid  are  obtained,  add  25  C.c.  of  alcohol,  and  filter.  This  solution  turns 
purplish-red  with  alkalies,  and  yellow  with  acids. 

50.  Cochineal  Test-Solution. — Macerate  1  Gm.  of  unbroken  cochineal  [Corc?<s, 
U.  S.  P.]  during  four  days,  with  20  C.c.  of  alcohol  and  60  C.c.  of  water.  Then  filter. 
The  color  of  this  test-solution  turns  violet  with  alkalies,  and  yellowish-red  with  acids. 
As  an  indicator  it  is  used  chiefly  when  ammonia  or  alkaline  earths  are  present. 
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51.  Corallin  Test-Solution. — Dissolve  1  Gm.  of  corallin  (a  coloring  matter  de- 
rived from  coal-tar,  and  containing  rosolic  and  pararosolic  acids)  in  10  O.c.  of  alcohol 
and  enough  water  to  make  100  C.c. 

52.  Diphenylamine,"  (0^115)2  NH  —  168.65,  is  in  form  of  grayish-white  or  color- 
less crystals,  of  a  peculiar,  aromatic  odor,  melting  at  54°  C.  (129.2°  F.),  slightly  sol- 
uble in  water,  more  soluble  in  acids.  It  is  used  either  in  the  dry  state,  or  in  solution 
in  dilute  sulphuric  acid,  as  a  test  for  nitric  acid  (in  sulphuric  acid,  water,  etc.),  or  for 
chlorine  (in  hydrochloric  acid).  To  test  a  solution  for  the  presence  of  nitric  acid,  a 
small  portion  of  it  is  mixed  with  1  or  2  drops  of  diphenylamine  T.S.,  and  then  con- 
centrated sulphuric  acid,  free  from  nitrose,  is  poured  in  so  as  to  form  a  laj-er  beneath 
the  solution.  The  presence  of  nitric  acid  is  shown  by  a  deep  blue  color  at  the  zone 
of  contact. 

Diphenylamine  test-solution  is  prepared  by  dissolving  0.1  Gm.  of  diphenylamine 
in  50  C.c.  of  diluted  sulphuric  acid.     The  solution  should  be  colorless. 

53.  Eosin  Test-Solution. — Dissolve  1  Gm.  of  commercial  "yellowish"  eosin 
[K2C2oH6Br^03]  in  30  C.c.  of  water.  This  solution  is  red  by  transmitted  light,  and 
shows  a  strong  green  fluorescence  by  reflected  light.  Acids  desti-oy  the  fluorescence, 
and  alkalies  restore  it. 

54.  Fluorescein  Test-Solution. — Agitate  1  Gm.  of  fluorescein  [CjqHj^Oj]  with 
100  C.c.  of  diluted  alcohol,  until  the  latter  is  saturated ;  then  filter.  This  solution 
shows  a  strong  green  fluorescence,  by  reflected  light,  in  the  presence  of  the  least  excess 
of  an  alkali. 

55.  Litmus  Paper  and  Test-Solution. — Exhaust  coarsely  powdered  litmus  with 
boiling  alcohol  (which  removes  a  peculiar,  red  coloring  matter,  erythrolitmin),  and 
digest  the  residue  with  about  an  equal  weight  of  cold  water,  so  as  to  dissolve  the 
excess  of  alkali  present.  The  blue  solution  thus  obtained,  after  being  acidulated,  may 
be  used  to  make  red  litmus  paper.  Finally  extract  the  residue  with  about  5  times  its 
weight  of  boiling  water,  and  filter.  Preserve  the  filtrate,  as  test-solution,  in  wide- 
mouthed  bottles  stoppered  with  loose  plugs  of  cotton  to  exclude  dust  but  to  admit 
air. 

Litmus  Paper,  Blue. — Impregnate,  with  the  test-solution  just  described,  strips  of 
white,  unsized  paper,  free  from  wood-pulp,  but  not  too  porous,  and  dry  them  by  sus- 
pending them  on  strings  of  clean  twine. 

Litmus  Paper,  Red. — Prepare  this  with  the  same  kind  of  paper  and  in  the  same 
manner  as  described  in  the  preceding  paragraph.  To  impregnate  the  paper,  either 
use  the  blue  solution  obtained  from  litmus,  by  treating  the  mass,  after  extraction  by 
alcohol,  with  cold  water,  acidulating  the  same  with  just  enough  hydrochloric  acid  to 
impart  to  it  a  distinctly  red  tint ;  or,  use  the  regular  test-solution,  after  acidulating  it 
in  the  same  manner. 

Neither  blue  nor  red  litmus  paper  should  have  a  very  intense  color. 

Preserve  the  test  paper  in  paper  boxes  or  bottles,  so  as  to  exclude  dust  and  acid  or 
ammoniacal  vapors. 

56.  Methyl-Orange  Test-Solution. — Dissolve  1  Gm.  of  methyl-orange  [the  so- 
dium or  ammonium  salt  of  dimethylamidoazobenzolsulphonic  acid,  HC,4H,^N3S03 
.^=  304.47  ;  also  known  as  helianthin,  or  tropseolin  D,  or  Poirrier's  Orange  3  P]  in  1000 
C.c.  of  water.  Add  to  it,  carefully,  diluted  sulphuric  acid,  in  drops,  until  the  liquid 
turns  red  and  just  ceases  to  be  transparent.     Then  filter. 

The  solution  acquires  a  yellow  color  when  brought  in  contact  with  alkali  hydrates, 
carbonates,  or  bicarbonates.  Carbonic  acid  does  not  aflTect  it,  but  sulphuric,  hydro- 
chloric, and  other  acids  change  its  color  to  crimson.  It  is  not  suited  for  use  with 
organic  acids. 

57.  Phenolphtalein  Test-Solution. — Dissolve  1  Gm.  of  phenolphtalein  [CjqHj^OJ 
in  100  C.c.  of  diluted  alcohol.  The  solution  is  colored  deep  purplish-red  by  alkali 
hydrates  or  carbonates  ;  bicarbonates  and  most  other  salts  do  not  produce  such  color ; 
acids  render  the  reddened  solution  colorless.  It  is  not  suitable  as  an  indicator  for 
ammonia  or  bicarbonates. 

Phenolphtalein  Paper  is  prepared  by  impregnating  white,  unsized  paper  with  the 
test-solution  and  drying  it. 

58.  Rosolic  Acid  Test-Solution. — Dissolve  1  Gm.  of  commercial  rosolic  acid 
[chiefly  methylaurin,  CjpHigOg  =  303.28]  in  10  C.c.  of  diluted  alcohol,  and  add  enough 
water  to  make  100  C.c.  The  solution  turns  violet-red  with  alkalies,  yellow  with  acids. 
In  place  of  rosolic  acid,  commercial  pseonin  (also  known  as  aurin  R)  [chiefly  CjjHj^O, 
:^  289. 31]  may  be  employed. 

59.  Turmeric  Tincture. — Digest  any  convenient  quantity  of  ground  curcuma  root 
[from  Curcuma  longa  Linne,  nat.  ord.  Scitaminece"]  repeatedly  with  small  quantities 


REAOESTS.  1075 

of  water,  and  throw  this  liquid  away.     Then  digest  the  dried  residue  for  several  days 
with  six  times  its  woij;ht  of  alcohol,  and  iiltcr. 

Turmeric  Paper.  —  Impregnate  white,  unsized  paper  with  the  tincture,  and  dry  it. 
The  tincture,  as  well  as  the;  paper,  turns  brown  with  alkalies,  and  the  yellow  color  is 
restored  by  acids.  Boric  acid,  however,  even  in  presence  of  hydrochloric  acid,  turns 
the  color  to  reddish-brown,  and  this  is  changed  to  bluish-black  by  ammonia. 


60.  Indigo  Test-Solution. — Place  6  Gm.  (3.3  C  c.)  of  fuming  sulphuric  acid  into 
a  beaker  well  cooled  by  immersion  in  water,  and  stir  into  it,  very  gradually,  1  Gm. 
of  finely  powdered  Bengal  indigo.  Set  the  mixture  aside  for  two  days,  then  pour  it 
into  20  C.c.  of  water,  and  decant.  Or,  dissolve  1  Gm.  of  commercial  indigo-carmine 
(the  sodium  or  potassium  salt  of  sulphindigotic  acid)  in  150  C.c.  of  water. 

61.  Iodine  Test-Solution. — For  preparing  the  ordinary  test-solution  (as  a  reagent 
for  starch,  alcohol  by  iodoform  test,  etc.),  iodine,  1  =  12(5.53,  fulfilling  the  require- 
ments of  the  Pharmacopoeia  [see  lodum,  U.  S.  P.],  is  sufficiently  pure.  For  this 
purpose  dissolve  1  Gm.  of  iodine  and  3  Gm.  of  potassium  iodide  in  50  C.c.  of  water. 

For  use  in  volumetric  analysis,  or  in  other  cases  where  the  ordinary  impurities 
present  in  official  iodine  are  objectionable,  Purified  Iodine  must  be  employed.  See 
under  No.  120. 

62.  Iron,  Metallic,  Fe  =  55  88. — Bright  and  perfectly  clean  iron  in  the  form  of 
wire,  sheet,  or  filings,  according  to  the  uses  to  be  made  of  it.  For  making  solutions 
of  pure  iron  salts,  fine,  thin,  bright  wire  (so-called  florists'  wire)  should  be  used. 
For  detecting  copper,  bright  pieces  of  sheet  iron  or  knitting-needles  are  used ;  for 
detecting  nitric  acid,  by  reduction  to  ammonia,  iron-filings  are  preferable. 

63.  Lead  Acetate  Test- Solution. —Dissolve  10  Gm.  of  clear,  transparent  crys- 
tals of  lead  acetate,  Pb(CjH.p^)2-|-3H,p=  378.0  [Plumbi  Acetas,'\J.  S.  P.],  free 
from  adhering  lead  carbonate,  m  enough  water  to  make  100  C.c.  Preserve  the  solu- 
tion in  well-stoppered  bottles. 

64.  Basic  Lead  Acetate  Test-Solution. — Use  the  official  solution  of  lead  sub- 
acetate  [Liquor  Plumbi  Subacefatis]. 

65.  Litmus  Paper  and  Test-Solution. — See  under  Indicators  (No.  55). 

66.  Magnesia  Mixture. — Dissolve  10  Gm.  of  magnesium  sulphate  [Magnesii  Sul- 
phas, U.  S.  P.],  and  20  Gm.  of  ammonium  chloride  \_Ammonii  Chloridum,  U.  S.  P.], 
in  80  C.c.  of  water,  add  42  C.c.  of  ammonia  water,  set  the  mixture  aside  for  a  few 
days  in  a  well-stoppered  vessel,  and  filter.     It  should  never  be  used  freshly  made. 

67.  Magnesium  Sulphate  Test-Solution. — Dissolve  10  Gm.  of  magnesium  sul- 
phate, MgSO^ -)- 7 HjO^  245.84  [Magnesii  Sulphas,  U.  S.  P.],  in  enough  water  to 
make  lOO'^C.c. 

68.  Mercuric  Chloride  Test-Solution. — Dissolve  5  Gm.  of  mercuric  chloride, 
HgCl2^270.54  \_Hydrargyri  Chloridum  Corrosivum.,  U.  S.  P.],  in  enough  water  to 
make  100  C.c. 

69.  Mercuric  Potassium  Iodide  Test-Solution. — Use  the  decinormal  mercuric 
potassium  iodide  volumetric  solution  (No.  121). 

70.  Alkaline  Mercuric  Potassium  Iodide  Test-Solution.  (Nessler's  Solution.) 
— Dissolve  5  Gm.  of  potassium  iodide  [Pom.s.sii  lodidum,  U.  S.  P.]  in  5  C.c.  of  hot 
water,  and  add  to  this  a  hot  solution  of  2.5  Gm.  of  mercuric  chloride  \ Hi/drargi/ri 
Chloridum,  Corrosivum,,  U.  S.  P.]  in  10  C.c.  of  water.  To  the  turbid,  red  mixture 
add  16  Gm.  of  potassium  hydrate  \_Potassa,  U.  S.  P.],  dissolved  in  40  C.c.  of  water, 
and  finally  make  up  the  volume  to  100  C.c.  A  surplus  of  red  mercuric  iodide  de- 
posits on  cooling,  and  may  be  left  in  the  bottle,  the  clear  solution  being  decanted  as 
needed. 

71.  Mercurous  Nitrate  Test-Solution,  Hg2(N0.,).^  -f  2HjO  =  559  3.— Into  a  por- 
celain capsule  put  1  Gm.  of  pure  mercury  with  0.5  C.c.  of  pure  nitric  acid  and  0.5 
C.c.  of  distilled  water,  and  place  it  for  24  hours  into  a  cool,  dark  room.  Separate 
and  drain  the  crystals,  and  dissolve  them  in  100  C.c.  of  water.  Preserve  the  solution 
in  a  dark  amber-colored  bottle,  into  which  a  small  globule  of  mercury  has  been 
placed. 

72.  Methyl  Alcohol,  CH3OII  =  31.03. — For  the  identification  of  salicylic  acid, 
the  rectified,  commercial  wood-alcohol,  having  a  specific  gravity  of  about  0.820,  is 
sufficiently  pure,  if  it  forms  a  clear,  transparent  mixture  with  an  equal  volume  of 
distilled  water. 

73.  Methyl-Orange  Test-Solution. — See  under  Indicators  (No.  56). 

74.  Nitric  Acid,  Pure,  for  Tests,  HN03  =  62  89. — In  addition  to  the  tests  pre- 
scribed for  this  acid  in  the  text  of  the  Pharmacopoeia,  it  is  required  to  conform  to  the 
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following  more  rigorous  test  before  it  can  be  used  as  a  reagent :  On  supersaturating 
0.5  C.c.  of  the  acid  with  pure  potassium  hydrate  T.S.,  and  testing  a  portion  of  this 
solution  by  Fleitmann's  method  (see  under  No.  13),  no  color  should  be  imparted  to 
the  silver  nitrate  within  two  hours  (absence  of  arsenic). 

75.  Fuming  Nitric  Acid  (Red  Fuming  Nitric  Acid). — The  commercial  acid  will 
answer,  if  it  is  of  specific  gravity  1.450  or  over.  It  should  be  carefully  kept  in  glass- 
stoppered  bottles  in  a  cool  place. 

76.  Oxalic  Acid  Test-Solution. — TJse  the  decinormal  volumetric  solution  (No. 
123). 

77.  Phenolphtalein  Test-Solution.— See  under  Indicators  (No.  57). 

78.  Picric  Acid  Test-Solution. — Dissolve  1  Gm.  of  pure,  distinctly  crystalline 
picric  acid  (trinitrophenol),  C6H2(N02)30H  =  228.57,  in  100  C.c.  of  water,  cool  the 
solution,  and  filter,  if  necessary. 

79.  Platinic  Chloride  Test-Solution. — Heat  1  Gm.  of  pure  platinum,  in  chips, 
with  6  C.c.  of  concentrated  hydrochloric  acid  to  80°  C.  (186°  F.),  and  very  gradually 
add  1  C.c.  of  strong  nitric  acid  (sp.  gr.  1.414)  until  very  nearly  all  the  platinum  is 
dissolved.  Evaporate  the  solution  to  dryness  on  a  water-bath,  moisten  the  residue 
with  a  few  drops  of  hydrochloric  acid,  and  again  evaporate  to  expel  the  excess  of 
acid.  Dissolve  the  residue  in  20  C.c.  of  water.  The  test-solution  may  also  be  pre- 
pared by  dissolving  1.7  Gm.  of  neutral  platinic  chloride,  PtCl^  =  335.78,  or  2.6  Gm. 
of  chloroplatinic  acid,  H^PtClg  +  6H2O  =  516.28,  in  20  C.c.  of  water.  On  evapo- 
rating a  small  portion  of  the  solution  to  dryness  and  igniting  the  residue,  pure,  me- 
tallic platinum  should  be  left  behind,  which  should  yield  nothing  soluble  to  nitric 
acid. 

80.  Potassium  Carbonate  Test-Solution. — Dissolve  10  Gm.  of  anhydrous  potas- 
sium carbonate,  K2C03=:  137.91  [prepared  from  Fotassii  Carbonas,  Xj.  S.  P.],  in 
enough  water  to  make  100  C.c. 

81.  Potassium  Chromate  Test-Solution. — Dissolve  1  Gm.  of  potassium  chro- 
mate,  K.^Cr0^  =  193.9,  in  enough  water  to  make  10  C.c.  On  adding  silver  nitrate 
T.S.  to  a  little  of  the  solution,  a  red  precipitate  is  produced  which  should  be  com- 
pletely dissolved  by  nitric  acid  (absence  of  chloride).  Another  portion  of  the  solution, 
mixed  with  an  equal  volume  of  diluted  hydrochloric  acid,  should  yield  no  precipitate 
with  barium  chloride  T.S.  (absence  of  sulphate). 

82.  Potassium  Cyanide  Test-Solution. — This  should  be  freshly  prepared,  when 
required,  by  dissolving  1  Gm.  of  potassium  cyanide,  KCN  =  65.01  \_Potassii  Cyani- 
dum,  U.  S.  P.],  in  4  parts  of  water. 

83.  Potassium  Bichromate. — Use  the  official  potassium  bichromate,  K^Cr^O^  = 
293.78  [Potassii  Bichromas']. 

84.  Potassium  Dichromate  Test-Solution. — Dissolve  10  Gm.  of  potassium  di- 
chromate  \^Potassii  Bichromas,  U.  S.  P.]  in  enough  water  to  make  100  C.c. 

85.  Potassium  Ferricyanide  Test-Solution. — Dissolve  1  part  of  potassium  ferri- 
cyanide,  KgFe(CN),2  =  657.7,  in  about  10  parts  of  water.  This  solution  should  be 
made  freshly  when  required,  as  it  is  rapidly  decomposed  by  light.  A  freshly  prepared, 
aqueous  solution,  when  mixed  with  some  ferric  chloride  T.S.  and  diluted  with  water, 
should  show  a  brown  tint,  free  from  turbidity  or  a  shade  of  green. 

86.  Potassium  Ferrocyanide  Test-Solution. — Dissolve  10  Gm.  of  potassium 
ferrocyanide,  K4Fe(CN)g  +  3HjO  =  421.76,  in  enough  water  to  make  100  C.c. 

87.  Potassium  Hydrate  Test-Solution,  KOH  =  55.99. — Use  the  official  solution 
of  potassa  [Liquor  Potassce].  For  use  in  Fleitmann's  test  for  arsenic  (see  above.  No. 
13),  it  should  have  previously  been  subjected,  by  itself,  to  this  test,  for  at  least  two 
hours,  with  negative  result  (absence  of  arsenic). 

88.  Potassium  Iodide  Test-Solution.— Dissolve  16.556  Gm.  of  potassium  iodide, 
Kl  =  165.56  [Potnssii  lodidum,  U.  S.  P.],  in  enough  water  to  make  100  C.c,  and 
keep  the  solution  in  dark  amber-colored,  well-stoppered  bottles  to  prevent  the  forma- 
tion of  iodate.  The  solution  should  be  frequently  renewed,  or  freshly  prepared  when 
required.  (This  solution  is  of  normal  strength  =  ^  V.S.,  so  as  to  permit  of  its  use 
for  volumetric  and  gasometric  purposes  also.) 

89.  Potassium  '^Nitrate.— The  dry  salt,  KNO^^  100.92  [Potassii  Nitras,  U.  S. 
P.],  responding  to  the  tests  of  purity  required  by  the  Pharmacopoeia,  particularly  to 
those  for  absence  of  chloride  and  sulphate. 

90.  Potassium  Permanganate,  KMnO^  =  157.67. — See  below,  under  No.  127. 

91.  Potassium  Sulphate  Test-Solution. — Dissolve  1  Gm.  of  potassium  sulphate, 
K,jSO^=  173.88  [Potassii  Sulphas,  U.  S.  P.],  in  enough  water  to  make  115  C.c. 
(This  solution  is  of  decinormal  strength  =  y- V.S,,  so  as  to  permit  of  its  use  for  volu- 
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metric  purposes  also,  as  a  substitute  for  decinormal  sulphuric  acid,  when  it  is  desired 
not  to  disturb  the  neutrality  of  a  liquid.) 

92.  Potassium  Sulphocyanate  Test-Solution,  KSCN  =  96.99. — Use  the  deci- 
normal vuiumotric  solution  (No.  129). 

93.  Pyrogallol.— Use  the  official  pyrogallol,  CgH3(OH)3=:  125.7  \_Pyrogaliol'\. 

94.  Rosolic  Acid. — See  under  Indicators  (No.  58 j. 

95.  Silver  Ammonium  Nitrate  Test-Solution. — Dis.solve  1  Gm.  of  silver  nitrate 
[Argentl  Nitras,  U.  S.  P.]  in  20  C.c.  of  water,  and  add  ammonia  water,  drop  by 
crop,  until  the  precipitate  first  produced  is  almost,  but  not  entirely,  redissolved. 
Filter  the  solution,  and  preserve  it  in  dark  amber-colored  and  well-stoppered  bottles. 

96.  Silver  Nitrate  Test-Solution,  AsjiNO,  =  1(39.55. — For  ordinary  purposes,  use 
the  decinormal  volumetric  solution  (see  No.  130).  For  Gutzeit's  test  (No.  14),  use  a 
saturated  solution  of  silver  nitrate  in  water  acidulated  with  about  1  per  cent,  of  nitric 
acid. 

97.  Silver  Sulphate  Test-Solution. — Dissolve  1  Gm.  of  silver  nitrate  [^Arc/enti 
Nitras,  U.  S.  P.]  in  0.5  C.c.  of  warm  water,  and  add  1.5  C.c.  of  pure,  concentrated 
sulphuric  acid.  On  cooling,  small  transparent  crystals  of  silver  sulphate,  Ag._,SO^  = 
311.14,  separate.  Carefully  pour  off  the  acid  liquid,  wash  the  crystals  repeatedly,  by 
decantation,  with  cold  water,  transfer  them  to  a  bottle,  add  100  C.c.  of  water,  and 
agitate  so  as  to  produce  a  saturated  solution.  For  use,  decant  a  sufficient  quantity  of 
the  latter. 

98.  Sodium  Acetate  Test-Solution. — Dissolve  10  Gm.  of  sodium  acetate  [Sodii 
Acetas,  U.  S.  P.J  in  enough  water  to  make  100  C.c. 

99.  Sodium  Bitartrate  Test  Solution. — Dissolve  150  Gm.  of  tartaric  acid  [Aei- 
dum  Tartaricum,  U.  S.  P.]  in  100  C.c.  of  hot  water,  and  divide  the  solution  into  two 
equal  portions.  Neutralize  one  of  these  accurately  with  sodium  bicarbonate  (which 
will  require  about  84  Gm.  of  this  salt),  and  then  add  the  other  portion  of  the  acid 
solution.  On  cooling,  crystals  of  sodium  bitartrate,  NaHC^H^Og  +  H.^0  =  189.6, 
will  separate.  Remove  these,  dry  them,  and  keep  them  in  well-sk)ppered  bottles. 
The  test-solution  is  freshly  prepared,  when  required,  by  dissolving  1  Gm.  of  the  salt 
in  4  C.c.  of  water. 

100.  Sodium  Carbonate. — The  anhydrous  salt,  Na,^C03=::  105.85,  conforming  to 
the  tests  of  purity  prescribed  by  the  Pharmacopoeia  for  Sodii  Carbonas,  but  absolutely 
free  from  chloride  or  sulphate. 

loi.  Sodium  Carbonate  Test-Solution. — Dissolve  10.6  Gm.  of  anhydrous  sodium 
carbonate  [No.  100;  Na^CO^  ;=  105. 85J  in  enough  water  to  make  100  C.c.  (This 
solution  is  of  double  normal  strength  =  ^  V.S.,  so  as  to  permit  of  its  use  for  volu- 
metric purposes  also.) 

102.  Sodium  Cobaltic  Nitrite  Test-Solution.— Co.^(N0.Jg6NaN0.^  +  H20  = 
824.32.  Dissolve  4  Gm.  of  cobaltous  nitrate,  Co(N03)j  4- BH.^O  =  290  14,  and  10 
Gm  of  sodium  nitrite,  NaNO.^  =  68.93,  in  about  50  C.c.  of  water,  add  2  C.c.  of 
acetic  acid,  and  dilute  with  enough  water  to  make  100  C.c.  Should  any  of  the  ni- 
trous acid  be  lost  by  keeping  the  solution,  a  few  drops  of  acetic  acid  may  be  added. 

103.  Sodium  Hydrate  Test-Solution,  NaOH  =  39.96. — Use  the  official  solution 
of  sodium  hydrate  [Liquor  Sodoe,  U.  S.  P.]. 

104.  Sodium  Hyposulphite,  or  Thiosulphate,  NajS.^Oj  +  SH^O  ^247.64. — See 
below,  under  No.  133. 

105.  Sodium  Nitrite,  NaNO.^  =  68.93. — The  purest  commercial  salt,  generally  in 
form  of  pencils,  is  sufficiently  pure. 

106.  Sodium  Nitroprusside  Test-Solution. — Dissolve  1  part  of  sodium  nitro- 
prusside,  Na2Fe(N0)(CN)- +  2H.^O  ;^  297.67,  in  10  parts  of  water  immediately 
before  using. 

107.  Sodium  Phosphate  Test-Solution. —  Dissolve  10  Gm.  of  sodium  phosphate, 
Na.^HPO^ -j- 12H.^O  =  357.32  [.SWZa  I'hosphas,  U.  S.  P.],  in  enough  water  to  make 
100  C.c. 

108.  Stannous  Chloride  Test-Solution. — Heat  pure  tin  (see  No.  113),  in  form 
of  foil  or  granules,  with  conciuitrated  hydrochloric  acid,  taking  care  that  the  metal 
be  in  excess.  When  the  acid  is  saturated,  crystals  of  stannous  chloride,  SnCl^^ 
2H.^O  =^225.46,  begin  to  form.  Remove  and  drain  these,  dissolve  them  in  10  parts 
of  water,  and  {)reserve  the  solution  in  well-stoppered  bottles,  into  each  of  which  a 
granule  of  pure  tin,  or  a  piece  of  pure  tin-foil,  has  previously  been  introduced. 

For  Bettendorrt's  test  (see  above.  No.  12),  pure  concentrated  hydrochloric  acid  is 
saturated  with  the  freshly  prepared  crystals. 

109.  Starch  Test-Solution. — Mix  1  Gm.  of  starch  with  10  C.c.  of  cold  water, 
and  then  add  enough  boiling  water,  under  constant  stirring,  to  make  about  200  C.c 
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of  a  thin,  transparent  jelly.  If  it  is  desired  to  preserve  this  test-solution  for  any 
length  of  time,  10  Gm.  of  zinc  chloride,  ZnCl2^  135.84  [Zinci  Chloridum,  U.  S.  P.], 
should  he  added  to  it,  and  the  solution  transferred  to  small  bottles,  which  should  be 
well  stoppered. 

no.  Sulphuric  Acid,  Pure,  for  Tests,  H.^SO^  =  97.82.— The  sulphuric  acid  of 
the  Pharmacopoeia,  which  may  have  a  specific  gravity  as  low  as  1.835,  will  answer 
as  a  reagent  for  most  purposes,  provided  it  is  of  the  required  degree  of  purity.  But 
when  "  concentrated"  sulphuric  acid  is  specially  directed  in  a  test,  it  is  intended  that  the 
strongest  obtainable,  pure  acid,  of  a  specific  gravity  of  not  less  than  1.840,  be  employed. 

In  addition  to  the  tests  prescribed  for  this  acid  in  the  text  of  the  Pharmacopoeia, 
it  is  required  to  conform  to  the  following  more  rigorous  tests  before  it  can  be  employed 
as  a  reagent.  If  1  C.c.  of  diphenylamine  T.S.  (see  No.  52)  be  carefully  poured,  as  a 
separate  layer,  upon  5  C.c.  of  sulphuric  acid,  contained  in  a  test-tube,  no  distinct  blue 
color  should  appear  in  the  zone  of  contact  (absence  of  nitric  acid).  If  a  few  crystals 
of  pyrogallol  [^Pyrogallol,  U.  S.  P.]  be  dissolved  in  about  1  C.c.  of  pure  water,  and 
this  solution  be  carefully  poured,  as  a  separate  layer,  upon  some  of  the  sulphuric  acid, 
contained  in  a  test-tube,  no  brown  color  should  appear  in  the  zone  of  contact  (absence 
of  nitric  or  nitrous  acid).  If  a  small  portion  of  the  acid  be  subjected  to  Gutzeit's 
test,  as  described  under  No.  14,  no  color  should  be  imparted  to  the  silver  nitrate  within 
two  hours  (absence  of  arsenic,  etc.). 

If  it  is  impo-ssible  to  obtain  any  sulphuric  acid  which  will  comply  with  each  of 
these  requirements,  two  kinds  of  the  acid  may  be  kept,  one  absolutely  free  from 
areenic,  for  making  the  arsenic  tests ;  the  other  free  from  nitrose  (nitric  and  nitrous 
acids),  for  the  detection  of  nitric  acid. 

111.  Tannic  Acid  Test-Solution.— Di.ssolve  1  Gm.  of  tannic  acid,  HCj4Hg09=: 
821.22  \^Aciduyn  Tannicurn,  U.  S.  P.],  in  1  C.c.  of  alcohol  and  enough  water  to  make 
10  C.c,  immediately  before  use. 

112.  Tartaric  Acid  Test-Solution. — Dissolve  1  part  of  tartaric  acid,  HjC^H^Oe 
^149.64  \_Acldum  Tartarician,  U.  iS.  P.],  in  3  parts  of  water.  In  the  volumetric 
estimation  of  soda  in  potassa,  directed  by  the  preceding  text  of  the  Pharmacopoeia, 
the  tartaric  acid  test-solution  employed  for  precipitating  the  potassa  should  contain  3 
Gm.  of  the  acid  in  20  C.c.  Since  fungous  growths  rapidly  destroy  the  solution  of 
tartaric  acid,  it  should  be  prepared  only  as  wanted. 

113.  Tin. — Pure  metallic  tin,  Sn  =  118.8,  in  form  of  granules.  Its  solution  in 
hydrochloric  acid  should  not  be  precipitated  by  potassium  sulphate  T.S.  (absence  of 
lead),  and,  when  examined  by  Gutzeit's  test,  as  described  under  No.  14,  it  should  not 
cause  silver  nitrate  to  become  colored  within  two  hours  (absence  of  arsenic). 

114.  Turmeric  Paper  and  Tincture. — See  under  Indicators  (No.  59). 

115.  Zinc. — Metallic  zinc,  Zn  =65.1,  preferably  in  the  form  of  thin  pencils  about 
5  Mm.  in  diameter,  prepared  by  fusing  the  metal  and  casting  it  in  moulds,  or  in  form 
of  thin  sheets.  It  should  respond  to  all  the  tests  required  by  the  text  of  the  Pharma- 
copoeia, and  in  addition,  when  examined  by  Gutzeit's  test,  as  described  under  No.  14, 
it  should  not  cause  the  silver  nitrate  to  become  colored  within  two  hours  (absence  of 
arsenic). 

116.  Zinc-Iodide-Starch  Test-Solution. — To  100  C.c.  of  freshly  prepared  starch 
test-solution  (see  No.  109)  add  5  Gm.  of  zinc  chloride  \_Zinci  Chloridum,  U.  S.  P.] 
and  3  Gm.  of  zinc  iodide  [Zinci  lodidum,  U.  S.  P.].  Preserve  the  colorless  solution 
carefully  in  small,  dark  amber-colored  and  well-stoppered  vials. 

III.-VOLUMETRIC  SOLUTIONS. 

Note. — Since  most  of  the  volumetric  instruments  (burettes,  pipettes,  mixing  cylin- 
ders, flasks,  etc.)  which  are  for  sale  in  the  market  are  graduated  to  hold  the  number 
of  cubic  centimeters  indicated  by  weighing  into  them  the  corresponding  number  of 
grammes  of  water  at  the  temperature  of  f5.550°  C.  (60°  P.),  or  15°  C.  (59°  F.),  it  is 
necessary  not  to  deviate  materially  from  this  temperature  in  making  the  volumetric 
solutions,  or  in  using  them  in  testing. 

All  measuring  vessels  employed  for  volumetric  determinations  should  agree  among 
themselves  in  accuracy  of  graduation. 

All  bottles  in  which  volumetric  solutions  are  to  be  kept,  as  well  as  the  burettes  or 
pipettes  in  which  they  are  to  be  measured,  should,  prior  to  use,  be  rinsed  with  a  small 
quantity  of  the  solution  they  are  to  contain. 

Volumetric  solutions  are  designated  as  normal  (  )  when  they  contain  in  1  liter  the 
molecular  weight  of  the  active  reagent,  expressed  in  grammes,  and  reduced  to  the 
valency  corresponding  to  one  atom  of  replaceable  hydrogen  or  its  equivalent. 
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Thus,  h_ydrochloric  acid,  HCl  =:  36.37,  having  but  one  H  atom  replaceablo  by  a 
basic  element,  has  36.37  Gin.  of  HCl  in  1000  C.c.  of  the  normal  volumetric  solution  ; 
while  sulphuric  acid,  H,^SO^  =  97.82,  having  two  replaceable  H  atoms,  contains  only 
one-half  this  number,  or  48.91  grammes  of  I£,^80^  in  1000  C.c.  of  its  normal  solution. 
Potassium  hydrate,  KOH  =  55.99,  has  but  one  K  to  replace  one  H  in  acids,  hence  ita 
normal  solution  contains  55.99  grammes  of  KOH  in  one  liter.  Two  molecules  of 
potassium  permanganate,  2KMnO^  =  315.34,  in  oxidation,  give  off  five  atoms  of  O, 
which  are  equivalent  to  ten  atoms  of  H ;  hence  its  normal  solution  should  contain 
^!^or  31.534  Gm.  in  1  liter. 

Solutions  containing  in  1  liter  one-tenth  of  the  quantity  of  the  active  reagent  in  the 
normal  solution  are  called  decinormal  (,p);  those  containing  one  one-hundredth, 
centinormal  (  ^-^\ ;  those  containing  twice  the  amount,  double-normal  ( j^  ) ;  half  the 
amount,  seminormal  ( ",  )  • 

Solutions  containing  quantities  of  the  active  reagent  having  no  simple  relation  to 
the  molecular  weight  are  called  empirical. 

In  the  following  list  full  decimals  are  given,  which,  however  (especially  when  del- 
icate balances  and  weights  are  not  at  hand),  are  in  practice  frequently  abbreviated  or 
rounded  oft",  as,  for  instance,  oxalic  acid  :  62.85  Gm   to  63  Gin. 

When  weighing  out  portions  of  a  substance  which  is  to  be  tested  volumetrically, 
it  will,  in  most  cases,  be  advantageous  to  weigh  out  such  a  multiple  of  the  amount 
required  as  will  suffice  for  several  repetitions  of  the  test,  and  will,  at  the  same  time, 
bring  the  amount  to  be  weighed  out  as  near  to  a  whole  number  of  grammes  as  pos- 
sible. 

117.  Alkaline  Cupric  Tartrate  Volumetric  Solution. 
[Fehling's  Solution.] 

A.  The  Copper  Solution. — Dissolve  34.64  Gm.  of  carefully  selected,  small  crystals 
of  pure  cupric  sulphate,  showing  no  trace  of  efflorescence  or  of  adhering  moisture,  in 
a  sufficient  quantity  of  water  to  make  the  solution  measure,  at  or  near  15°  C.  (59°  F.), 
exactl}'  500  C.c. 

Keep  this  solution  in  small,  well-stoppered  bottles. 

B.  The  Rochelle  Salt  Solution.- — Dissolve  173  Gm.  of  potassium  and  sodium  tar- 
trate [Potassii  et  Sodii  Tn7-tras,  U.  S.  P.],  and  125  Gm.  of  potassium  hydrate  [Po- 
ta.<isa,  U.  S.  P.],  in  a  sufficient  quantity  of  water  to  make  the  solution  measure,  at  or 
near  15°  C.  (59°  F.),  exactly  500  C.c. 

Keep  the  solution  in  small,  rubber-stoppered  bottles. 

For  use,  mix  exactly  equal  volumes  of  the  two  solutions  at  the  time  required. 

One  Cubic  Centimeter  of  the  mixed  solution  is  the  equivalent  of : 

Gramme. 

Cupric  Sulphate,  crvstallized,  CuSO^  +  5HjO 0.03464 

Cupric  Tartrate,  CuC^H^O^  -f  3HjO 0.03(i85 

Glucose,  anhydrous,  C5Hi.20g 0.00500 

118.  Decinormal  Bromine  Volumetric  Solution. 

[KOPPESCHAAR'S  SOLUTION.] 

Br  =  79.76.  7.976  Gm.  in  1  liter. 

(NaBr03  =  150.64.— NaBr=  102.76.) 

(KBrOj  =  166.67.— KBr=  118.79.) 

Dissolve  3  Gm.  of  sodium  bromate  and  50  Gm.  of  sodium  bromide  (or  3.2  Gm.  of 
potassium  bromate  and  50  Gm.  of  potassium  bromide)  in  enough  water  to  make,  at 
or  near  15°  C.  (59°  F.),  900  C.c.  Of  this  solution  transfer  20  C.c,  by  means  of  a 
pipette,  into  a  bottle  having  a  capacity  of  about  50  C.c.  provided  with  a  glass  stop- 
per; add  75  C.c.  of  water,  next  5  C.c.  of  pure  hydrochloric  acid,  and  immediately 
insert  the  stopper.  Shake  the  bottle  a  f(!W  times,  then  remove  the  stopper  just  suffi- 
ciently to  quickly  introduce  5  C.c.  of  pota.ssiuin  iodide  T.S.,  taking  care  that  no 
bromine  vapor  escape,  and  immediately  stopper  the  bottle.  Agitate  the  bottle 
thoroughly,  remove  the  stopper  and  rinse  it  and  the  neck  of  the  bottle  with  a  little 
water  so  that  the  washings  flow  into  the  bottle,  and  then  add  from  a  burette  decinor- 
mal sodium  hyposulphite  V.S.  until  the  iodine  tint  is  exactly  discharged,  using  to- 
wards the  end  a  few  drops  of  starch  T.S.  as  indicator.  Note  the  number  of  C.c.  of 
the  sodium  hyposulphite  V.S.  thus  consumed,  and  then  dilute  the  bromine  solution 
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so  that  equal  volumes  of  it  and  of  decinormal  sodium  hyposulphite  V.S.  will  exactly 
correspond  to  each  other  under  the  conditions  mentioned  above. 

Example. — Assuming  that  the  20  C.c.  of  the  bromine  solution  have  required  25.2 
C.c.  of  the  hyposulphite  to  completely  discharge  the  iodine  tint,  the  bromine  solution 
must  be  diluted  in  the  proportion  of  20  to  25.2.  Thus,  if  850  C.c.  of  it  are  remain- 
ing, they  must  be  diluted  with  water  to  measure  1071  C.c. 

After  the  solution  is  thus  diluted,  a  new  trial  should  be  made  in  the  manner  above 
described,  in  which  25  C.c.  of  the  decinormal  sodium  hyposulphite  V.S.  should  ex- 
actly discharge  the  tint  of  the  iodine  liberated  by  the  bromine  set  free  from  the  25  C.c. 
of  bromine  solution. 

Keep  the  solution  in  dark  amber-colored  glass-stoppered  bottles. 

One  Cubic  Centimeter  of  Decinormal  Bromine  Solution  V.S.  is  the  equivalent  of  : 

Gramme. 

Bromine,  Br 0.007976 

Carbolic  Acid   CgH^OH 0.001563 

The  following  article  is  tested  with  this  solution  : 

Gm.         C.c.  re-  Percent  of  strength 

taken.       quired.  indicated. 

Acidum  Carbolicum 0.039        24  96  of  pure  phenol. 

iig.  Normal  Hydrochloric  Acid. 
HCl  =  36.37.  36.37  Gm.  in  1  liter. 

Mix  130  C.c.  of  hydrochloric  acid  of  specific  gravity  1.163  with  enough  water  to 
make  it  measure,  at  or  near  15°  C.  (59°  F.),  1000  C.c. 

Of  this  liquid  (which  is  still  too  concentrated)  carefully  measure  10  C.c.  into  a 
flask,  add  a  few  drops  of  phenolphtalein  T.S.,  and  gradually  add,  from  a  burette, 
potassium  hydrate  V.S.,  until  the  red  tint  produced  by  it  no  longer  disappears  on 
vigorous  shaking,  but  is  not  deeper  than  pale  pink.  Note  the  number  of  C.c.  of 
potassium  hydrate  V.S.  consumed,  and  then  dilute  the  acid  solution  so  that  equal 
volumes  of  this  and  of  the  potassium  hydrate  V.S.  neutralize  each  other. 

Example. — Assuming  that  10  C.c.  of  the  acid  solution  first  prepared  required  ex- 
actly 11  C.c.  of  potassium  hydrate  V.S.,  each  10  C.c.  of  the  former  must  be  diluted 
to  11  C.c,  or  the  whole  of  the  remaining  acid  solution  in  the  same  proportion.  Thus, 
if  950  C.c.  are  remaining,  95  C.c.  of  water  must  be  added. 

After  the  liquid  is  thus  diluted,  a  new  trial  should  be  made  in  the  manner  above 
described,  in  which  50  C.c.  of  the  acid  solution  should  require  for  neutralization  ex- 
actly 50  C.c.  of  potassium  hydrate  V.S.  If  necessary,  a  new  adjustment  should  then 
be  made  to  render  the  correspondence  perfect. 

One  Cubic  Centimeter  of  Norm,al  Hydrochloric  Acid  is  the  equivalent  of : 

Gramme. 
Hydrochloric  Acid,  absolute,  HCl 0.03637 

Note. — Normal  hydrochloric  acid  is  in  every  respect  equivalent  in  neutralizing 
power  to  normal  sulphuric  acid  (see  below.  No.  134),  and  may  be  employed,  if  more 
convenient,  for  the  same  purposes. 

120.  Decinormal  Iodine  Volumetric  Solution. 
1  =  126.53.  12.653  Gm.i  in  1  Liter. 

Dissolve  12.653  Gm.^  of  pure  iodine  (see  below)  in  a  solution  of  18  Gm.  of  pure 
potassium  iodide  in  300  C.c.  of  water.  Then  add  enough  water  to  make  the  solution 
measure,  at  or  near  15°  C.  (59°  F.),  exactly  1000  C.c. 

Transfer  the  solution  to  small,  glass-stoppered  vials,  which  should  be  kept  in  a 
dark  place. 

Preparation  of  Pure  Iodine. — Heat  powdered  iodine  in  a  porcelain  dish  placed  over 
a  boiling  water-bath,  and  stir  it  constantly  with  a  glass  rod,  so  that  the  adhering 
moisture,  together  with  any  cyanogen  iodide  and  most  of  the  iodine  bromide  and  chlo- 
ride that  may  be  present,  may  be  vaporized.     After  twenty  minutes  transfer  the  iodine 

1  Inxtead  of  taking  12.6.'>3  Gm.,  this  figure  is  often  ronnded  off  to  12.65,  or  even  to  12.7.  But,  when- 
ever a  delicate  balance  ts  available,  the  exact  amount  above  directed  should  be  taken. 
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io  a  porcelain  or  other  non-metallic  mortar,  and  triturate  it  with  about  5  per  cent,  of 
its  weight  of  pure,  dry  potassium  iodide,  so  as  to  decompose  any  remaining  iodine 
bromide  and  ciiloride.  Tlien  return  the  mass  to  the  dish,  cover  it  with  a  clean  glass 
funnel,  and  heat  the  dish  on  a  sand-bath.  Detach  the  sublimed,  pure  iodine,  and 
keep  it  in  well-stoppered  bottles,  in  a  cool  place. 

One  Cubic  Centimeter  of  Decinoi'mal  Iodine  V.S.  is  the  equivalent  of : 

Gramme. 

Iodine,  I 0.012G53 

Arsenic  Trioxide  (arsenous  acid),  AsjO, 0.004942 

Potassium  Sulphite,  crvstallized,  K2SO3  +  2H2O 0.009692 

Sodium  Bisulphite,  Na'HSOj 0.005193 

Sodium  Hyposulphite  (Thiosulphate),  crystals,  NajSjjOj-l- 5H2O 0.024764 

Sodium  Sulphite,  crystallized,  NajSOj  +  7H.p 0.012579 

Sulphur  Dioxide,  SO^ 0.003195 

Antimony  and  Potassium  Tartrate,  cryst.,  2K(SbO)CJI^Og  +  H^O  ....    0.016560 

The  following  articles  are  tested  with  this  solution: 

Gm.  C.c.  re-  Percent,  of  strength 

tukeu.  quired.  indicated. 

Acidum  Arsenosum 0.1  20.0  98.80fAs.P3. 

Acidum  Sulphurosum 2.0  40.0  6.4ofS02. 

Antimonii  et  Potassii  Tartras  (cryst.)    .      0.332  20.0  100     of  pure  salt. 

Liquor  Acidi  Arsenosi 24.7  C.c.  49.4  to  50        1     ofAs.pg. 

Liquor  Potassii  Arsenitis 24.7  C.c.  49.4  to  50        1     of  As^Og. 

Sodii  Bisulphis 0.26  45.0  90     of  pure  salt. 

Sodii  Hyposulphis 0.25  9.9  98.1  of  cryst.  salt. 

Sodii  Sulphis 0.63  48.0  .96     of  cryst.  salt. 

121.  Decinormal  Mercuric  Potassium  Iodide  Volumetric  Solution. 

[Mayer's  Solution.] 

Hglj  +  2KI  =  783.98.  39.2  Gm.  in  1  Liter. 

Dissolve  13  546  Gm.  of  pure  mercuric  chloride  in  600  C.c.  of  water,  and  49.8  Gm. 
of  pure  potassium  iodide  in  100  C.c.  of  water.  Mix  the  two  solutions,  and  then  add 
enough  water  to  make  the  mixture  measure,  at  or  near  15°  C.  (59°  F.),  exactly  1000 
C.c. 

One  Cubic  Centimeter  of  Decinormal  Mercuric  Potassiwn  Iodide  V.S.  is  the  equiva- 
lent of  : 

Gramme. 
Mercuric  Potassium  Iodide,  Hgl^  -f  2KI 0.0392 

122.  Normal  Oxalic  Acid  Volumetric  Solution. 
HjCjO^  +  2H2O  =  125.7.  62.85  Gm.>  in  1  Liter. 

Dissolve  62.85  Gm.'  of  pure  oxalic  acid  (see  below)  in  enough  water  to  make,  at 
or  near  15°  C.  (59°  F.),  exactly  1000  C.c. 

Pure  Oxalic  Acid,  crystallized,  is  in  form  of  colorless,  transparent,  clinorhombic 
crystals  which,  on  ignition  upon  platinum-foil,  leave  no  residue.  One  part  of  it  is 
completely  soluble  in  14  parts  of  water  at  15°  C.  (59°  F.).  Oxalic  acid  which  leaves 
a  residue  on  ignition,  or  on  solution  in  water,  must  be  purified,  which  may  be  done  as 
follows :  To  1  part  of  the  acid  add  10  parts  of  cold  water,  and  shake  until  the  latter 
is  saturated.  Filter  off  the  solution  from  the  undissolved  crystals,  evaporate  the  fil- 
trate to  about  three-fourths  of  its  volume,  and  set  it  aside  so  that  the  fixed  salts  which 
it  contains  may  crystallize  out.  Carefully  decant  the  liquid  from  the  crystals,  con- 
centrate it  by  evaporation,  and  set  it  aside  to  crystallize,  stirring  occasionally  to  pre- 
vent the  formation  of  large  crystals  which  might  enclose  moisture.  Drain  the  crystals 
in  a  funnel,  dry  them  carefully  on  blotting  paper,  and  preserve  them  in  well-stoppered 
bottles. 

Note. — Normal  oxalic  acid  volumetric  solution  is  in  every  respect  equivalent  in 
neutralizing  power  to  normal  sulphuric  acid  (No.  134),  or  normal  hydrochloric  acid 

i  This  is  frequently  rounded  off  to  63  Gm.  when  a  delicate  balance  and  exact  weights  are  not  at  hand. 
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(No.  119),  and  may  be  employed,  if  more  convenient,  for  the  same  purposes.     The 
solution,  however,  "has  a  tendency  to  crystallize  at  the  point  of  the  burette. 

One  Cubic  Centimeter  of  Normal  Oxalic  Acid  V-S.  is  the  equivalent  of  : 

Gramme. 

Oxalic  Acid,  crystallized,  H^C^O^  +  211  fi 0.06285 

Ammonia  Gas,  NH3 0.01701 

Sodium  Hydrate,  NaOH 0.03996 

Potassium  Hydrate,  KOH 0.05599 

Potassium  Permanganate,  KMnO^ 0.03153 

123.  Decinormal  Oxalic  Acid  Volumetric  Solution. 

HjCjO^  +  2H2O  =  125.7.  6.285  Gm.i  in  1  Liter. 

Dissolve  6.285  Gm  ^  of  pure  oxalic  acid  (see  under  No.  122)  in  enough  water  to 
make,  at  or  near  15°  C.  (59°  F.),  exactly  1000  C.c. 

One  Cubic  Centimeter  of  Deciriormal  Oxalic  Acid  V.S.  is  the  equivalent  of: 

Gramme. 

Oxalic  Acid,  crystallized,  H2C20<  +  2H20 0.006285 

Ammonia  Gas,  NH, 0.001701 

Calcium  Hydrate,  Ca(0H)2 0.003691 

Potassium.  Hydrate,  KOH 0.005599 

Potassium  Permanganate,  KMnO^ 0.0031584 

Sodium  Hydrate,  NaOH 0.003996 

The  following  articles  are  tested  with  this  solution  : 

Gm.  C.c.  re-  Percent,  of  gtrength 

taken.  quired.  iudicated. 

Liquor  Calcis 50.0  *20.0  ¥0.14    of  Ca(OH)2. 

Potassii  lodidum  (alkalinity,  K^COj)     .      1.0  0.05  0.034  of  alkali. 

Potassii  Permanganas 0.1  31.3  98.70    of  pure  salt. 

124.  Decinormal  Potassium  Dichromate  Volumetric  Solution. 

KjCr^Oj  =  293.78.  4.896  Gm.^  in  1  Liter. 

Dissolve  4.896  Gm.''  of  pure  potassium  dichromate  (see  below)  in  enough  water  to 
make,  at  or  near  15°  C.  (59°  P.),  exactly  1000  C.c. ... 

Pure  Potassium  Dichromate  for  use  in  volumetric  analysis,  besides  responding  to 
the  tests  given  in  the  text  of  the  Pharmacopoeia  (under  Potassii  Bichromas),  must 
conform  to  the  following  tests.  In  a  solution  of  0.5  Gm.  of  the  salt  in  10  C.c.  of 
water  rendered  acid  by  0.5  C.c.  of  nitric  acid,  no  visible  change  should  be  produced 
either  by  barium  chloride  T.S.  (absence  of  sulphate)^  or  by  silver  nitrate  T.S.  (ab- 
sence of  chloride).  In  a  mixture  of  10  C.c.  of  the  aqueous  solution  (1  in  20)  with  1 
C.c.  of  ammonia  water,  no  precipitate  should  be  produced  by  ammonium  oxalate  T.S. 
(absence  of  calcium). 

When  used  with  phenolphtalein  as  indicator,  to  neutralize  alkalies,  the  volumetric 
solution  of  potassium  dichromate  is  decinormal  when  it  contains  14.689  Gm.  in  1 
liter.  It  is  then  the  exact  equivalent  of  any  decinormal  acid,  corresponding  to  the 
amounts  of  alkalies  quoted,  for  instance,  under  Decinormal  Oxalic  Acid  V.S.  (No. 
123). 

When  used  as  an  oxidizing  agent  to  convert  ferrous  into  ferric  salts,  or  to  liberate 
iodine  from  potassium  iodide,  the  solution  just  mentioned  (containing  14.689  Gm. 
in  1  liter)  has  the  effect  of  a  ^volumetric  solution,  and  a  solution  of  one-third  of  this 
strength,  containing  4.896  Gm.  in  1  liter,  has  the  value  of  a  decinormal  solution,  and 
is  the  equivalent  of  equal  volumes  of  decinormal  potassium  permanganate  V.S.,  or, 
in  the  case  of  iodine  liberated  from  potassium  iodide,  it  is  the  equivalent  of  equal  vol- 
umes of  decinormal  sodium  hyposulphite  V.S.  For  titrating  iron  in  ferrous  com- 
pounds, it  is  used  in  the  following  manner.     Introduce  the  aqueous  solution  of  the 

»  Generally  rounded  off  to  6.3  Gm.,  when  a  delicate  balance  and  exact  weights  are  not  available. 
2  Generally  rounded  off  to  4.9  Gm.,  when  a  delicate  balance  and  exact  weights  are  not  available. 
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ferrous  salt  into  a  flask,  and,  if  it  is  not  already  acid,  render  it  so  with  sulphuric  acid. 
Now  add,  gradually,  decinorinal  potassium  dichroniate  V.S.  from  a  burette,  until  u 
drop  taken  out  ujjon  a  wliite  surface;  no  longer  shows  a  blue  color  with  a  drop  of 
freshly  prepared  potassium  ferricyanide  T.S. 

Decinormal  potassium  dichromate  V.S.  may  also  be  used,  in  conjunction  with  po- 
tassium iodide  (from  which  it  liberates  iodine)  and  sulphuric  acid,  for  adjusting  the 
titer  of  sodium  hyposulphite  (thiosulphate)  V.iS.,  and,  by  its  means,  that  of  the  iodine 
V.S. 

One  Cubic  Centimeter  of  Decinormal  Potassiu^n  Dichromate  V.S.  is  the  equivalent  of : 

Gramme. 

Potassium  Dichromate,  K.^CrjOj 0.0048903 

Iron,  in  ferrous  compounds 0.005588 

Ferrous  Carbonate,  FeCOg 0.011573 

Ferrous  Sulphate,  anhydrous,  FeSO^ 0.015170 

Ferrous  Sulphate,  crystallized,  FeSO^  +  IB.^0 0.027742 

Ferrous  Sulphate,  dried,  2FeSO^  +  3H.p 0.0178(54 

Potassium  Hydrate,  KOH 0.001866 

Sodium  Hyposulphite  (Thiosulphate),  Na^S^Og  -\-  5HjO 0.024764 

The  following  articles  m,ay  he  tested  with  this  solution  : 

Gm.  C.c.  re-  Percent,  of  strength 

takeu.  quired.  iiiiiicated. 

Ferri  Carbonas  Saccharatus 1.16  ¥l5  *  15  of  iron. 

Ferri  Sulphas 1.3871  50  100  of  pure  salt. 

Ferri  Sulphas  Granulatus 1.3871  50  100  of  pure  salt. 

125.  Normal  Potassium  Hydrate  Volumetric  Solution. 
KOH  =  55.99.  65.99  Gm.i  in  1  Liter. 

Dissolve  75  Gm.  of  potassium  hydrate  \_Pota.ssa,  U.  S.  P.]  in  enough  water  to 
make,  at  or  near  15°  G.  (59°  F.),  about  1050  C.c,  and  fill  a  burette  with  a  portion 
of  this  liquid. 

Put  0.6285  Gm.*  of  pure  oxalic  acid  (see  No.  122)  into  a  flask  of  the  capacity  of 
about  100  C.c,  and  dissolve  it  with  about  10  C.c.  of  water.  Add  a  few  drops  of 
phenolphtalein  T.S.,  and  then  carefully  add,  from  the  burette,  the  potassium  hydrate 
solution,  frequently  agitating  the  flask,  and  regulating  the  flow  to  drops  towards  the 
end  of  the  operation,  until  the  red  color  produced  by  its  influx  no  longer  disappears 
on  shaking,  but  is  not  deeper  than  pale  pink.  Note  the  number  of  C  c.  of  the  potas- 
sium hydrate  solution  consumed,  and  then  dilute  the  remainder  of  the  solution  so  that 
exactly  10  C.c.  of  the  diluted  liquid  shall  be  required  to  neutralize  0.6285  Gm.'''  of 
oxalic  acid. 

Example. — Assuming  that  8.0  C.c.  of  the  stronger  solution  of  potassium  hydrate 
first  prepared  had  been  consumed  in  the  trial,  then  each  8.0  C.c.  must  be  diluted  to 
10  C.c,  or  the  whole  of  the  remaining  solution  in  the  same  proportion.  Thus,  if 
1000  C.c.  should  be  still  remaining,  this  must  be  diluted  with  water  to  1250  C.c. 

After  the  liquid  is  thus  diluted,  a  new  trial  should  be  made  in  the  manner  above 
described,  in  which  10  C  c.  of  the  diluted  solution  should  exactly  neutralize  0.6285 
Gm.''  of  oxalic  acid.  If  necessary,  a  new  adjustment  should  then  be  made  to  render 
the  correspondence  perfect. 

Note. — Solutions  of  caustic  alkalies  are  very  prone  to  absorb  carbon  dioxide  from 
the  atmosphere,  and  thereby  become  liable  to  occasion  errors  when  used  with  litmus 
T.S.  or  phenolphtalein  T.S.  as  indicator  (methyl-orange  T.S.  is  not  affected  by  the 
presence  of  carbonic  acid).  Hence  the  volumetric  solutions  should  be  preserved  in 
small  vials  provided  with  well-fitting  corks  or  rubber  stoppers,  or,  better  still,  they 
should  have  tubes  filled  with  a  mixture  of  soda  and  lime  attach(!d  to  their  stoppers,  so 
as  to  absorb  the  carbon  dioxide  and  prevent  its  access  to  the  solution. 

In  place  of  potassium  hydrate  V.S.,  sodium  hydrate  V.S.  (see  No.  132)  may  be 
used,  in  the  same  manner  and  in  the  same  quantity.  Potassium  hydrate  V.S.,  how- 
ever, is  preferable,  since  it  foams  less,  and  attacks  glass  more  slowly  and  less  ener- 
getically. 

1  Tliia  fiinire  Ih  freqtiently  rounded  off  to  56  Gm. 

3  This  figure  may  be  rounded  off  to  0.63  Gro.,  it'  a  delicate  balance  and  exact  weigbta  are  not  available. 
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One  Cubic  Centimeter  of  Normal  Potassium  Hydrate  V.S.  is  the  equivalent  of : 

Gramme. 

Potassium  Hydrate,  KOH 0  05599 

Sodium  Hydrate,  NaOH 0.03996 

Ammonia  Gas,  NH3 0.01701 

Ammonium  Chloride,  NH^Cl 0.05338 

Acetic  Acid,  absolute,  HC.HjOj 0,05986 

Citric  Acid,  crystallized,  HgCgH^Oj  +  H^O 0  0G983 

Hydrobromic  Acid,  absolute,  HBr 0.08076 

Hydrochloric  Acid,  absolute,  HCl 0.03637 

Hydriodic  Acid,  absolute,  HI 0.12753 

Hypophosphorous  Acid,  HPHjO^ 0.06588 

Lactic  Acid,  absolute,  HC3H5O3 0.08979 

Nitric  Acid,  absolute,  HNO3  ...        0.00289 

Oxalic  Acid,  crystallized,  H.,C^O^  +  2H2O 0.06285 

Phosphoric  Acid,  HgPO^  fto  form  KjHPO^ ;  with  phenolphtalein)    ....  0.0489 

Phosphoric  Acid,  H3P0^  (to  form  KH^PO^ ;  with  methyl-orange)     ....  0.0978 

Potassium  Bichromate,  K2Cr20j 0.14689 

Sulphuric  Acid,  absolute,  H^SO^ 0.04891 

Tartaric  Acid,  crystallized,  HjC^H^Og 0.07482 


The  following  articles  are  tested  with  this  solution  : 

Gm.  C.c.  re-  Percent  of  strength 

takeD.  quired.  indicatfd. 

Acidum  Aceticum 6.0           36.0  36  of  absolute  acid. 

Acidum  Aceticum  Dilutum 24.0           24.0  6  of  absolute  acid. 

Acidum  Aceticum  Glaciale 3.0           49.5  99  of  absolute  acid. 

Acidum  Citricum 3.5           50.0  100  of  crystall.  acid. 

Acidum  Hydrobromicuni  Dilutum   .    .  8.08         10.0  10  of  absolute  acid. 

Acidum  Hydrochloricum 3.64         31.9  31  9  of  absolute  acid. 

Acidum  Hydrochloricum  Dilutum    .    .  3.64         10.0  10  of  absolute  acid. 

Acidum  Hypophosphorosum  Dilutum .  6.6  *10.0  *10  of  absolute  acid. 

Acidum  Lacticum 4.50         37.5  75  of  absolute  acid. 

Acidum  Nitricum 3.145       34  0  68  of  absolute  acid. 

Acidum  Nitricum  Dilutum 6.29         10.0  10  of  absolute  acid. 

Acidum  Phosphoricum 0.978       17.0  85  of  absolute  acid. 

Acidum  Phosphoricum  Dilutum  .    .    .  4.89         10.0  10  of  absolute  acid. 

Acidum  Sulphuricum 0.49           9.25  92.5  of  absolute  acid. 

Acidum  Sulphuricum  Aromaticum  .    .  4.89  *18.5  *18.5  of  absolute  acid. 

Acidum  Sulphuricum  Dilutum  .    .    .    .  4.89         10.0  10  of  absolute  acid. 

Acidum  Tartaricum 3.75         50.0  100  of  crystall   acid. 

Vinum  Album "^  sn  n              tn  I  tr,  [  of  acid  assumed  to 

VinumKubrum j    *""•"             5^2  J  0  78  J      ^^  tartaric. 


126.  Centinormal  Potassium  Hydrate  Volumetric  Solution. 

KOH  =  55.99.  0.5599  Gm.  in  1  Liter. 

Dilute  10  C.c.  of  normal  potassium  hydrate  volumetric  solution  with  enough  dis- 
tilled water  to  make  1000  C.c. 


One  Cubic  Centimeter  of  CentinormMl  Potassium  Hydrate  V.S.  is  the  equivalent  of: 

Gramtne. 

Potassium  Hydrate,  KOH 0.0005599 

Sulphuric  Acid,  H^SO, 0.0004891 

Combined  Alkaloids  of  Nux  Vomica  1 0.00364 


1  Assumed  to  confiat  of  equal  pnrts  of  strychnine  and  bnicine.— Centinormal  potassium  hydrate  V.S. 
(in  place  of  which  centinormal  sodium  hydrate  V.S.,  prepared  in  tlie  same  manner,  mny  be  employed)  ia 
used  in  the  assay  of  Extract  of  Nux  Vomica,  to  ueulralize  the  excess  of  decinornial  sulpliuric  acid  em- 
ployed. 
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127.  Decinormal  Potassium  Permanganate  Volumetric  Solution. 
2KMnU^  =^  315.34.  3.1534  Gm.i  in  1  Liter. 

I.  Place  3.5  Gm.  of  pure,  crystallized  potassium  permanganate  in  a  flask,  add 
1000  C.c.  of  boiling  water,  and  boil  until  the  crystals  are  dissolvi^d.  Close  the  flask, 
and  set  it  aside  for  two  days,  so  that  any  suspended  matters  may  deposit.  This  is  the 
stronger  solution.  Prepare;  another,  weaker  solution,  in  the  same  maiuHir,  using  (i.fj 
Gm.  of  the  salt  and  2200  C.c.  of  water,  and  set  this  also  aside  for  two  days.  After 
the  lapse  of  this  time,  pour  otl"  the  clear  portion  of  each  solution  into  separate  vessels 
provided  with  glass  stoj)pers,  and  then  proceed  to  test  each  .separately. 

Introduce  into  a  flask  10  C.c.  of  decinormal  oxalic  acid  V.IS.,  add  1  C.c.  of  pure, 
concentrated  sulphuric  acid,  and,  before  this  mixture  cools,  gradually  add  from  a 
burette  small  quantities  of  the  weaker  permanganate  solution,  shaking  the  flask  after 
each  addition  and  reducing  the  flow  to  drops  towards  the  end  of  the  operation.  When 
the  last  drop  of  the  permanganate  solution  added  is  no  longer  decolorized  but  imparts 
a  pinkish  tint  to  the  liquid,  note  the  number  of  C  c.  consumed.  In  the  same  manner 
ascertain  the  titer  of  the  stronger  solution,  and  likewise  note  down  the  number  of  C.c. 
of  the  latter  consumed.  Finallj'^  mix  the  two  solutions  in  such  proportions  that  50 
C.c.  of  the  mixture  will  exactly  correspond  to  an  equal  volume  of  decinormal  oxalic 
acid  V.S. 

Note. — To  obtain  the  accurate  proportions  for  mixing  the  two  solutions,  deduct  10 
from  the  number  of  C  c.  of  the  weaker  solution  required  to  decompose  10  C.c.  of 
decinormal  oxalic  acid  V.S.  With  this  difference  multiply  the  number  of  C  c.  of  the 
stronger  solution  required  for  the  same  purpose.  The  product  shows  the  number  of 
C.c.  of  the  stronger  solution  needed  for  the  mixture. 

Next  deduct  the  number  of  C.c.  of  the  stronger  solution  required  to  decompose  10 
C.c.  of  decinormal  oxalic  acid  V.S.  from  10,  and  with  the  difterence  multiply  the 
number  of  C  c.  of  the  weaker  solution  required  for  the  same  purpose.  The  product 
shows  the  number  of  C.c   of  the  weaker  solution  needed  for  the  mixture. 

Or,  designating  by  S  the  number  of  C  c.  of  the  stronger  solution,  and  by  W  the 
number  of  Cc.  of  the  weaker  solution  required  to  decompose  10  C.c.  of  decinormal 
oxalic  acid  V  S.,  the  following  formula  will  give  the  proportions  in  which  the  solu- 
tions must  be  mixed : 

Stronger  Solution  :     Weaker  Solution  : 
(W  — 10)S       +        (10  — S)W 

Example. — Assuming  that  9  C.c.  of  the  stronger  (S)  and  10.5  of  the  weaker  (W) 
solution  had  been  required,  then,  substituting  these  values  in  the  above  given  formula, 
we  obtain : 

(10.5  —  10)  9  + (10  — 9)  10.5 
or,  4.5  -j-  or,  10.5 

making  15  C  c.  of  final  solution. 

The  bulk  of  the  two  solutions  is  now  mixed  in  the  same  proportion,  450  C.c.  of 
the  stronger  and  1050  C.c.  of  the  weaker,  or  900  C.c  of  the  stronger  and  2100  C.c.  of 
the  weaker  solution. 

After  the  mixture  is  thus  prepared,  a  new  trial  should  be  made,  when  10  C  c.  of 
the  solution  should  exactly  decompose  10  C.c.  of  the  decinormal  oxalic  acid  V.S.  If 
necessary,  a  new  adjustment  should  be  made  to  render  the  correspondence  perfect. 

This  solution  should  be  kept  in  small,  dark  amber-colored  and  glass-stoppered- 
bottles  (or  in  bottles  provided  with  tubes,  especially  designed  for  the  purpose).  Thus 
prepared,  this  solution  will  hold  its  titer  for  months ;  yet  it  should  be  tested  occasion- 
ally, and,  when  it  is  found  reduced,  the  liquid  should  be  brought  back  to  normal 
strength  by  the  addition  of  such  an  amount  of  the  stronger  solution  as  may  be  deter- 
mined in  the  manner  above  described. 

II.  When  potassium  permanganate  V.S.  is  to  be  prepared  for  immediate  use,  this 
may  be  done  in  the  following  manner.  Dissolve  3.5  Gm.  of  pure,  crystallized  potas- 
sium permanganate  in  1000  C.c.  of  pure  water,  recently  boiled  and  cooled.  Intro- 
duce 10  C.c.  of  decinormal  oxalic  acid  V.S.  into  a  beaker,  add  1  C.c.  of  pure  con- 
centrated sulphuric  acid,  and  proceed  as  directed  above  for  the  weaker  permanganate 
solution.  Note  the  number  of  C.c.  of  the  solution  consumed,  and  then  dilute  the 
remainder  with  pure  water  recently  boiled  and  cooled,  until  50  C.c.  will  exactly  cor- 
respond to  50  C.c.  of  decinormal  oxalic  acid  V.S. 

Example. — Assuming  that  9.1  C.c.  of  the  permanganate  solution  first  prepared 

'  This  quantity  is  never  directly  weiglie'l,  but  adjusted  elllicr  liy  Oxalic  Arid  or  by  lion;  in  calculu- 
tioni  it  in  often  al'breviated. 
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had  been  required  to  produce  a  permanent  pink  tint,  then  every  9.1  Co.  of  the  solu- 
tion must  be  diluted  to  10  Co.,  or  the  whole  of  the  remaining  solution  in  the  same 
proportion.     A  new  trial  should  then  be  made  to  verify  the  agreement. 

Note. — Potassium  permanganate  V.S.  thus  prepared  is  liable  to  deteriorate  more 
readily  and  quickly  than  that  prepared  by  the  method  first  given  (under  I.).  It  can- 
not be  safely  trusted  without  veritication  each  time  it  is  to  be  used. 

One  Cubic  Centimeter  of  Decinormal  Potassium  Permanganate  V.S.  is  the  equivalent  of: 

Gramme. 

Potassium  Permanganate,  KMnO^ 0.0031534 

Barium  Dioxide,  BaOj 0.008441 

Calcium  Hypophosphite,  Ca(PH202)2 '.    .  0  0021209 

Ferric  Hypophosphite,  Fe2(PH202)8 0.0020877 

Iron,  in  ferrous  compounds,  Fe 0.005588 

Ferrous  Carbonate,  FeCOj 0.011573 

Ferrous  Oxide,  FeO 0.007195 

Ferrous  Sulphate,  anhydrous,  FeSO^ 0.015170 

Ferrous  Sulphate,  crystals,  FeSO^ -|- 7H2O 0.027742 

Ferrous  Sulphate,  dried,  2FeSO^-|-3H20 0.017864 

Hydrogen  Dioxide,  H.p^ 0  001696 

Hypophosphorous  Acid,  HPH^O^ 0.001647 

Oxalic  Acid,  crystallized,  H.^CjO^  -f  2HjO    .....'.".'.,.'.'.'    '.    '.  0.006285 

Oxygen,  O ]    .  0.000798 

Potassium  Hypophosphite,  KPH^Oj 0.002598 

Sodium  Hypophosphite,  NaPHjO^  +  H.^0 .'    .'  0.002646 

Tlie following  articles  are  tested  with  this  solution: 


Gm.  C.c.  re- 
taken, quired. 
Acidum  Hypophosphorosum  Dilutum  0.5  *80.3 

Aqua  H3'dr()genii  Dioxidi 1.7  C.c.  ¥30.0 

Barii  Dioxidum 0.422  40.0 

Calcii  Hypophosphis 0.1  47.0 

Ferri  Carbonas  Saccharatus     ....    1.16  *15.0 

Ferri  Hypophosphis 0.1  47.0 

Ferri  Sulphas 1.39  50.0 

Ferri  Sulphas  Granulatus 1.39  50.0 

Ferrum  Reductum 0.056  8.0 

Potassii  Hypophosphis 0.1  38.0 

Sodii  Hypophosphis 0.1  37.0 


Percent,  of  Btrength 
indicated. 
*10       of  absolute  acid. 
*  8       of  H^O,. 

80       of  pure  BaO^. 

99.68  of  pure  salt. 
♦15       of  FeCOg. 

98.1  of  pure  salt. 
100  of  pure  salt. 
100       of  pure  salt. 

80       of  iron  as  metal. 

98.7    of  pure  salt. 

97.9    of  pure  salt. 


128.  Centinormal  Potassium  Permanganate  Volumetric  Solution. 
2KMnO,  =  315  34.  0.31534  Gm.  in  1  Liter. 

Dilute  10  C.c.  of  the  decinormal  potassium  permanganate  V.S.,  after  having  ascer-. 
tained  that  it  possesses  its  exact  titer,  with  enough  distilled  water  strictly  complying 
with  the  tests  given  in  the  text  of  the  Pharmacopoeia  for  Aqua  Destillata,  to  make 
100  C.c. 

This  solution  should  be  freshly  made  when  required. 

One  Cubic  Centimeter  of  Centinormal  Potassium  Permanganate  V.S.  is  the  equiva-' 

lent  of : 

Gramme. 

Potas.sium  Permanganate,  KMnO^ 0.00031534 

Oxalic  Acid,  crystallized,  HjC20,  +  2H.p  . _.    ,  _ 0.000G285 

Oxygen  (derived  from  the  permanganate)  available  for  oxidation     .    .    .    0.0000798 


129.  Decinormal  Potassium  Sulphocyanate  Volumetric  Solution. 

[VoLHARD's  Solution.] 

KSCN  =96.99.  9.699  Gm.  in  1  Liter. 

Dissolve  10  Gm.  of  crystals  of  pure  potassium  sulphocyanate  in  1000  C.c.  of  water. 

This  solution  is  yet  too  concpn^^ated,  and  has  to  be  adjusted  so  as  to  correspond  in 

strength  exactly  with  decinormal  silver  nitrate  V.S.     For  this  purpose,  introduce  intc 
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a  flask  10  C.c.  of  decinormal  silver  nitrate  V.S.  toj^cther  with  0  5  C  c.  of  ferric  am- 
monium sulphate  T.S.  and  5  C.c.  of  diluted  nitric  acid  To  this  mixture  add,  from 
a  burette,  in  small  portions  at  a  time,  the  sulphocyanate  solution.  At  first  a  white 
precipitate  of  silver  sulphocyanate  appears,  then  every  drop  falling  from  the  burette  is 
surrounded  by  a  deep  brownish-red  color  of  ferric;  sulphocyanate  which  disappears  on 
vigorous  shaking  of  the  flask  as  long  as  any  of  the  silver  nitrate  remains  unclianged. 
When  all  the  silver  has  been  converted  into  sulphocyanate,  a  single  additional  drop 
of  the  potassium  sulphocyanate  solution  produces  a  brownish-red  color  which  no 
longer  disappears  on  shaking,  but  communicates  a  perceptible  pale  brownish  or  red- 
dish tint  to  the  contents  of  the  flask.  Note  the  number  of  C.c.  of  the  potassium  sul- 
phocyanate solution  used,  and  dilute  the  whole  of  the  remaining  solution  so  that  equal 
volumes  of  this  and  of  the  decinormal  silver  nitrate  V.S.  will  be  required  to  produce 
the  permanent  brownish  or  reddish  tint.  (The  same  depth  of  pale  brownish  or  reddish 
tint  to  which  the  volumetric  solution  is  adjusted  must  be  attained  when  the  solution 
is  used  for  volumetric  assays.) 

After  the  dilution,  a  new  trial  should  be  made,  in  which  50  C  c.  of  decinormal 
silver  nitrate  V.S.,  2.5  C.c.  of  ferric  ammonium  sulphate  T.S.,  and  25  C.c.  of  diluted 
nitric  acid  are  used,  and  there  should  be  required  exactly  50  C.c.  of  the  sulphocyanate 
solution  to  produce  the  same  depth  of  a  permanent  pale  brownish  or  reddish  tint. 

If  necessary,  a  new  adjustment  should  be  made,  to  render  the  correspondence 
perfect. 

One  Cubic  Centimeter  of  Decinorinal  Potassium  Sulphocyanate  V.S.  Is  the  equiva- 
lent of  : 

Gramme. 
Potassium  Sulphocyanate,  KSCN 0.009G99 

Silver,  Ag 0.010766 

Silver  Nitrate,  AgNOj 0.016955 

The  following  articles  are  tested  with  this  solution: 

T-i-Tj-j        o.      i_      X  'I      Determined  by  residual  titration  with  decinormal 

Fern  lodidum  Saccharatum  .  I  ^jj^^^  ^j^^^^^^  ^.  y  ^^^^  decinormal  potassium  sulpho- 
byrupus  Fern  lodidi   ....  j^yanateV-S. 


130.  Decinormal  Silver  Nitrate  Volumetric  Solution. 
AgN03  =  169.55.  16  955  Gm.i  in  1  Liter. 

Dissolve  16.955  Gm.i  of  pure  silver  nitrate  in  enough  water  to  make,  at  or  near 
15°  C.  (59°  F.),  exactly  1000  C.c. 

Keep  the  solution  in  small,  dark  amber-colored,  glass-stoppered  vials,  carefully 
protected  from  dust. 

Note. — Titration  by  decinormal  silver  nitrate  V.S.  may  be  managed  in  various 
ways,  adapted  to  the  special  preparation  to  be  tested  : 

a.  In  most  cases  it  is  directed  by  the  U.  S.  P.  to  be  used  in  presence  of  a  small 
quantity  of  potassium  chromate  T.S.,  which  serves  to  indicate  the  end  of  the  reaction 
by  the  appearance  of  the  red  color  of  silver  chromate. 

b.  In  some  cases  (potassium  cyanide,  hydrocyanic  acid)  it  is  added  until  the  first 
appearance  of  a  permanent  precipitate. 

c.  It  may  be  used  in  all  cases  without  indicator  by  observing  the  exact  point  when 
no  further  precipitate  occurs.  This  may  be  practised  in  the  case  of  ferrous  iodide, 
where  the  addition  of  potassium  chromate  would  be  improper,  but  it  consumes  much 
time  in  waiting  for  the  precipitate  to  subside  so  as  to  render  the  liquid  sufficiently 
clear  to  recognize  whether  a  further  precipitate  is  produced  by  addition  of  the  silver 
solution. 

d.  It  may  be  added  in  definite  amount,  known  to  be  in  excess  of  the  quantity  re- 
quired, and  the  excess  of  the  decinormal  silver  solution  measured  back  by  the  addi- 
tion of  decinormal  potassium  sulphocyanate  V.S.  (residual  titration). 

1  Frequently  roiinii.  d  uft  tn  tG.OU  Gni.,  when  a  delicate  balance  and  exact  weights  are  not  available. 
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One  Cubic  Centimeter  of  Decinormal  Silver  Nitrate  V.S.  is  the  equivalent  of  : 

Gramme. 

Silver  Nitrate,  AgNOj 0.016955 

Ammonium  Bromide,  NH^Br 0.009777 

Ammonium  Chloride,  NH.Cl 0.005338 

Calcium  Bromide,  CaBr^ 0.0099715 

Ferrous  Bromide,  FeBr^ 0.010770 

Ferrous  Iodide,  Fel^ 0.015447  ' 

Hydrocyanic  Acid,  absolute,  HCN,  with  indicator 0.002698 

Hydrocyanic  Acid,  absolute,  HCN,  to  first  formation  of  precipitate  .    .    .  0.005396 

Hydriodic  Acid,  HI 0.012753 

Hydrobromic  Acid,  HBr 0.008076 

Lithium  Bromide,  LiBr 0.008677 

Potassium  Bromide,  KBr 0.011879 

Potassium  Chloride,  KCl 0.00-440 

Potassium  Cyanide,  KCN,  with  indicator 0.006501 

Potassium  Cvanide,  KCN,  to  first  formation  of  precipitate 0.013002 

Potassium  Iodide,  KI 0.016556 

Potassium  Sulphocvanate,  KSCN 0.009699 

Sodium  Bromide,  NaBr 0.010276 

Sodium  Chloride,  NaCl 0.005837 

Sodium  Iodide,  Nal 0.014953 

Strontium  Bromide,  SrBr^  (anhydrous) 0.012341 

Strontium  Iodide,  Srl^  (anhydrous) 0.017018 

Zinc  Bromide,  ZnBr^ 0.011231 

Zinc  Chloride,  ZnCl^ 0.006792 

Zinc  Iodide,  Znl^ 0.015908 

The  following  articles  are  tested  with  this  solution: 

Gm.  C.c.  re-  Percent,  of  strength 

taken. 

Acidum  Hydrocyanicum  Dilutum  .  1.35 

Ammonii  Bromidum 0.3 

Calcii  Bromidum 0.25 

t  Ferri  lodidum  Saccharatum  .    .    .  1.55 

Lithii  Bromidum 0.3 

Potassii  Bromidum 0.5 

Potassii  Cyanidum  (to  first  precip.)  .  0.65 

Potassii  lodidum 0.5 

Sodii  Bromidum 0.3 

Sodii  Chloridum 0.195 

Sodii  lodidum 0.5 

Strontii  Bromidum  (dry) 0.3 

Strontii  lodidum  (dry) 0.3 

Syrupus  Acidi  Hydriodici     ....  32.0 

t  Syru pus  Ferri  lodidi 1.55 

Zinci  Bromidum '.  0.3 

Zinci  Chloridum 0.3 

Zinci  lodidum 0.5 

Note. — The  articles  marked  with  f  are  determined  by  residual  titration  with  deci- 
normal silver  nitrate  V.S.  and  decinormal  potassium  sulphocyanate  V.S. 

131.  Decinormal  Sodium  Chloride  Volumetric  Solution. 

NaCl  =  58.37.  5.837  Gm.'  in  1  Liter. 

Dissolve  5.837  Gm.^  of  pure  sodium  chloride  (see  below)  in  enough  water  to  make, 
at  or  near  15°  C.  (59°  F.),  exactly  1000  C.c. 

Pure  Sodium  Chloride  may  be  prepared  by  passing  a  current  of  dry  hydrochloric 
acid  gas  into  a  saturated  aqueous  solution  of  the  purest  commercial  sodium  chloride, 
separating  the  crystalline  precipitate,  and  drying  it  at  a  temperature  suflSciently  high 
to  expel  all  traces  of  free  acid. 

In  place  of  this,  transparent  crystals  of  pure  rock-salt  may  be  employed. 

1  Frequently  rounded  off  to  5.84  Gm.,  when  a  delicate  balance  and  exact  weights  are  not  available. 


q\iired. 

indicated. 

10.0 

2 

of  absolute  acid 

30.9 

99 

of  pure  salt. 

25.0 

99.7 

of  pure  salt. 

*20.0 

*20 

of  iodide. 

35.3 

98 

of  pure  salt. 

42.85 

97 

of  pure  salt. 

45.0 

90 

of  pure  salt. 

30.25 

99.5 

of  pure  salt. 

29.8 

97.29 

of  pure  salt. 

33.4 

99.9 

of  pure  salt. 

34.5  \ 
to  33.4/ 

*98 

of  pure  salt. 

24.6 

98 

of  pure  salt. 

18.0 

98 

of  pure  salt. 

*25.0 

*  1 

of  HI. 

¥10.0 

*10 

of  Fel^. 

26.7 

99.95 

of  pure  salt. 

44.1 

99.84 

of  pure  salt. 

31.0 

98.62 

of  pure  salt. 
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One  Cubic  Centimeter  of  Decinormal  Sodium  Chloride  V.S.  is  the  equivalent  of: 

Grftmme. 

Sodium  Chloride,  NaCl 0.005837 

Silver,  Ag 0.010766 

Silver  Nitrate,  AgNOj 0.016955 

Silver  Oxide,  Ag.^O 0.011564 

The  following  articles  are  tested  with  this  solution: 

Gm.  C.c.  re-                     Percent,  of  strength 

taken.  quired.                                indicated. 

Argenti  Nitras 0.34  20.0  99.97  of  .silver  nitrate. 

Argenti  Nitnus  Dilutus 1.0  19.5  33. 14  of  silver  nitrate. 

Argenti  Nitras  Fusus 0.34  19.0  95       of  silver  nitrate. 

132.  Normal  Sodium  Hydrate  Volumetric  Solution. 
NaOH  =  39.96.  39.96  Gni.'  in  1  Liter. 

Dissolve  54  Gm.  of  sodium  hydrate  [Soda,  U.  S.  P.)  in  enough  water  to  make,  at 
or  near  15°  C.  (69°  F.),  about  1050  Co.,  and  fill  a  burette  with  a  portion  of  this 
liquid. 

Put  0.6285  Gm.*  of  pure  oxalic  acid  (see  under  No.  122)  into  a  flask  of  the  capacity 
of  about  100  C.c,  and  dissolve  it  with  about  10  C.c.  of  water.  Add  a  few  drops  of 
phenolphtalein  T.S.,  and  then  carefully  add,  from  the  burette,  the  sodium  hydrate 
solution,  frequently  agitating  the  flask,  and  regulating  the  flow  to  drops  towards  the 
end  of  the  operation,  until  the  red  color  produced  by  its  influx  no  longer  disappears 
on  shaking,  but  is  not  deeper  than  pale  pink.  Note  the  number  of  C.c.  of  the  sodium 
hydrate  solution  consumed,  and  then  dilute  the  remainder  of  it  so  that  exactly  ll) 
C.c.  of  the  diluted  liquid  will  be  required  to  neutralize  0.6285  Gm.''  of  oxalic  acid. 

Example.— Assuming  that  7.8  C.c.  of  the  stronger  solution  of  sodium  hydrate 
first  prepared  had  been  consumed  in  the  trial,  then  each  7.8  C.c.  must  be  diluted  to 
10  C.c,  or  the  whole  of  the  remaining  solution  in  the  same  proportion.  Thus,  il 
980  C.c.  should  be  still  remaining,  this  must  be  diluted  with  water  to  1258  C.c. 

After  the  liquid  is  thus  diluted,  a  new  trial  should  be  made  in  the  manner  above 
described,  in  which  10  C.c.  of  the  diluted  solution  should  exactly  neutralize  0.628') 
Gm.  of  oxalic  acid.  If  necessary,  a  new  adjustment  should  then  be  made,  to  render 
the  correspondence  perfect. 

Note. — The  same  precautions  should  be  taken  for  protecting  this  solution  from  the 
carbon  dioxide  of  the  air,  as  are  prescribed  for  normal  potassium  hydrate  V.S.  (see 
No.  125). 

This  solution  may  be  employed  in  place  of  the  normal  potassium  hydrate  V.S., 
volume  for  volume. 

133.  Decinormal  Sodium  Hyposulphite  Volumetric  Solution. 

Na^SjOj  +  511  fi  =  247.64.  24.764  Gm.  in  1  Liter. 

Dissolve  30  Gm  of  selected  crystals  of  sodium  hyposulphite  (sodium  thiosulphate) 
in  enough  water  to  make,  at  or  near  15°  C.  (59°  F.),  1100  C.c.  Of  this  .solution 
transfer  10  C.c.  into  a  flask,  add  a  few  drops  of  starch  T  S.,  and  then  gradually  add, 
from  a  burette,  decinormal  iodine  V.S  ,  in  small  portions  at  a  time,  shaking  the 
flask  after  each  addition,  and  regulating  the  flow  to  drops  towards  the  end  of  the 
operation.  As  soon  as  the  color  produced  by  the  influx  of  the  iodine  solution  no 
longer  disappears  on  shaking,  but  is  not  deeper  than  very  pale  blue,  note  the  number 
of  C.c  of  the  iodine  solution  consumed.  Then  dilute  the  sodium  hyposulphite  solu- 
tion so  that  equal  volumes  of  it  and  of  decinormal  iodine  V.S.  will  exactly  correspond 
to  each  other  under  the  conditions  mentioned  above. 

E.x:amplk. — Assuming  that  10  C.c.  of  the  stronger  sodium  hyposulphite  .solution 
first  prepared  had  required  10.7  C.c.  of  decinormal  iodine  V.S.  to  produce  a  faint  re- 
action with  starch,  the  hyposulphite  solution  must  be  diluted  in  the  proportion  of  10 
C.c.  to  10.7  C.c,  or  1000  C.c  to  1070  C.c. 

After  the  solution  is  thus  diluted,  a  new  trial  should  be  made  in  the  manner  above 
described,  in  which  50  C.c.  of  the  decinormal  sodium  hyposulphite  V.S.  should  re- 
quire exactly  50  C.c.  of  decinormal  iodine  V.S.  to  produce  a  faint  reaction  with  starch. 
If  necessary,  a  new  adjustment  should  then  be  made  to  render  the  correspondence 
perfect. 

'  Frequently  rounded  off  to  40  Gm. 

•  This  may  be  rounded  off  to  0.63  Gm.,  when  a  delicate  balance  and  exact  weights  are  not  available. 
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Keep  the  solution  in  small,  dark  amber-colored,  glass-stoppered  bottles,  carefully 
protected  from  dust. 

Note. — When  this  solution  is  to  be  used,  fill  a  burette  with  it,  place  the  liquid  to 
be  tested  either  for  the  free  iodine  it  already  contains,  or  for  that  which  it  liberates 
..rom  an  excess  of  potassium  iodide  added  to  it,  into  a  flask,  and  gradually  add  small 
portions  of  the  solution  from  the  burette,  shaking  after  each  addition,  and  regulating 
the  flow  to  drops  towards  the  end  of  the  operation,  until  the  brown  color  of  the  iodine 
has  nearly  disappeared.  Now  add  a  few  drops  of  starch  T.S.,  which  will  produce  a 
blue  color,  and  then  continue  to  add  the  hyposulphite  solution  in  drops  until  the  blue 
tint  is  exactly  discharged. 

One  Cubic  Centimeter  of  Decinormal  Sodium  Hyposulphite  V.S.  is  the  equivalent  of  : 

Gramme. 

Sodium  Hyposulphite  (Thiosulphate),  Na^S^Oj  +  SH^O 0.024764 

Bromine,  Br 0.007976 

Chlorine,  CI 0.003537 

Iodine,  I 0  012658 

Iron,  Fe,  in  ferric  salts 0.006588 

The  following  articles  are  tested  with  this  solution  : 


Aqua  Chlori 

Calx  Chlorata 

Ferri  Chloridum 

Ferri  Citras 

Ferri  et  Ammonii  Citras  .  .  .  . 
Ferri  et  Ammonii  Sulphas  .  .  . 
Ferri  et  Ammonii  Tartras  .  .  . 
Ferri  et  Potassii  Tartras    .    .    .    . 

Ferri  et  Quininae  Citras 

Ferri  et  Quininae  Citras  Solubilis 
Ferri  et  Strychninae  Citras  .  .  . 
Ferri  Phosphas  Solubilis  .  .  .  . 
Ferri  Pyrophosphas  Solubilis    .    . 

Ferri  Valerianas 

Ferrum  Eeductum 

lodum 

Liquor  Ferri  Acetatis 

Liquor  Ferri  Chloridi 

Liquor  Ferri  Citratis 

Liquor  Ferri  Nitratis 

Liquor  Ferri  Subsulphatis  .  .  . 
Liquor  Ferri  Tersulphatis  .  .  .  . 
Liquor  lodi  Compositus     .    .    .    . 

Liquor  Sodae  Chloratae 

Tinctura  Ferri  Chloridi 

Tinctura  lodi 


Gm. 
taken. 

17.7 

0.854 

0.56 

0.56 

0.56 

0.56 

0.56 

0.56 

0.56 

0.56 

0.56 

0.56 

0.56 

0.56 

0.056 

0.32 

1.12 

1.12 

1.12 

1.12 

1.12 

1.12 
12.66 

6.7 

1.12 

6.3  C.c. 


C.c  re- 
quireii. 

20.0 

35.0 

20.0 
*16.0 
*16.0 

11.6 
*17.0 
*15.0 
*14.5 
*14.5 
*16.0 
♦12.0 
*10.0 

15.0  to  20.0 
8.0 

25.0 
*15.0 
*26.0 
*15.0 

*  2.8 
♦27.2 
♦16.0 

49.3  to  50. 
50.0 

♦  9.4 
♦35.0 


Percent,  of  strength 

imJiL-iited 


0.4 

35 

20 
♦16 
♦16 

11.6 
♦17 
♦15 
♦14.5 
♦14.5 
♦16 
♦12 
♦10 


of  chlorine, 
of  chlorine, 
of  iron, 
of  iron, 
of  iron, 
of  iron, 
of  iron, 
of  iron, 
of  iron, 
of  iron, 
of  iron, 
of  iron, 
of  iron. 


15  to  20  of  iron. 


80 
98.85 

♦  7.5 
♦13 

♦  7.5 

♦  1.4 
♦13.6 

♦  8 
5 
2.6 

♦  4.7 


of  iron, 
of  iodine, 
of  iron, 
of  iron, 
of  iron, 
of  iron, 
of  iron, 
of  iron, 
of  iodine, 
of  chlorine, 
of  iron. 


♦  7  Gm.  of  I  in  100  Co. 


134.  Normal  Sulphuric  Acid. 


H,SO^  =  97.82. 


48.91  Gm.  in  1  Liter. 


Carefully  mix  30  C.c.  of  pure,  concentrated  sulphuric  acid  (of  specific  gravity 
1  835)  with  enough  water  to  make  about  1050  C.c,  and  allow  the  liquid  to  cool  to 
about  15°  C.  (59°  F.).  Place  10  C.c.  of  this  liquid  (which  is  yet  too  concentrated) 
into  a  flask,  add  a  few  drops  of  phenolphtalein  T.S.,  and  afterwards,  from  a  burette, 
normal  potassium  hydrate  V.S.,  shaking  after  each  addition,  and  regulating  the  flow 
to  drops  towards  the  end  of  the  operation,  until  the  red  color  produced  by  its  influx 
no  longer  disappears  on  shaking,  but  is  not  deeper  than  pale  pink.  Note  the  number 
of  C.c.  of  potassium  hydrate  consumed.  Then  dilute  the  sulphuric  acid  solution  so 
that  equal  volumes  of  this  and  of  normal  potassium  hydrate  V.S.  exactly  neutralize 
each  other. 

Example. — Assuming  that  10  C.c.  of  the  acid  solution  first  prepared  had  required 
exactly  11.2  C.c  of  normal  potassium  hydrate  V.S. ,  each  10  C.c.  of  the  former  must 
be  diluted  to  11.2  C.c,  or  each  1000  C.c.  to  1120  C.c 
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After  the  liquid  is  thus  diluted,  a  new  trial  should  be  made  in  the  manner  above 
described,  in  which  50  C.c.  of  the  acid  solution  should  require  for  neutralization  ex- 
actly 50  C.c.  of  potassium  hydrate  V.S.  If  necessary,  a  new  adjustment  should  be 
made  to  render  the  correspondence  perfect. 

Note. — It  is  recommended  that,  in  alkalimetric  determinations,  when  an  acid  of 
normal  strength  is  required,  normal  sulphuric  acid  be  employed,  in  place  of  normal 
oxalic  acid  V.S.  (see  note  under  No.  122). 

One  Cubic  Centimeter  of  Normal  Sulphuric  Acid  is  the  equivalent  of  : 

Gramue. 

Sulphuric  Acid,  absolute,  H^SO^ 0.04891    . 

Ammonia  Gas,  NH, 0.01701 

Ammonium  Carbonate,  (NH^)2C03 0.04*2935 

Ammonium  Carbonate  [IT.  S.  P.],  NH^HCO^.NH^NH^CO^ 0.0-3226 

Lead  Acetate,  crystallized,  Pb(C2H302)2+3H20 0.18900 

Lead  Subacetate,  assumed  as  Vh^OiC.^^O^.^ 0.13662 

Lithium  Benzoate,  LiC,HjO.^  (to  be  ignited) 0.12772 

Lithium  Carbonate,  Li.^COj 0.036935 

Lithium  Citrate,  LisC^HjO,  (to  be  ignited) 0.0698566 

Lithium  Salicylate,  L1C7H5O3  (to  be  ignited) 0.14368 

Potassium  Acetate,  KC^HjO.^  (to  be  ignited) 0.09789 

Potassium  Bicarbonate,  KHCO3 0.09988 

Potassium  Bitartrate,  KHC^H^Og  (to  be  ignited) 0.18767 

Potassium  Carbonate,  anhydrous,  K2CO3     .    .        0.068956 

Potassium  Citrate,  crystallized,  K3C5H5O7 -|- H^O  (to  be  ignited)   ....  0.10786 

Potassium  Hydrate,  KOH 0.(5599 

Potassium  and  Sodium  Tartrate,  KNaC^H^Og  +  411^0  (to  be  ignited)   .    .  0.14075 

Sodium  Acetate,  NaC^HjO^  +  3H2O  (to  be  ignited) 0.13574 

Sodium  Benzoate,  NaC7H502  (to  be  ignited) 0.14371 

Sodium  Bicarbonate,  NaHCOj 0.08385 

Sodium  Borate,  crystallized,  NajB^O^  +  lOHjO 0.19046 

Sodium  Carbonate,  anhydrous,  Na.^CO, 0.052925 

Sodium  Carbonate,  crystallized,  Na2C03 -|- IOH.^0 0.142725 

Sodium  Hydrate,  NaOH 0.03996 

Strontium  Lactate,  Sr(C3H503)2  (to  be  ignited) 0.13244 

The  following  articles  are  tested  with  this  solution  : 

Gm.  C.c.  re-  Percent,  of  strength, 

taken.  qnired.                          indicated. 

Ammonii  Carbonas 2.613  50.0  100  of  pure  salt. 

Aqua  Ammoniae 3.4  20.0  10  of  dry  gas. 

Aqua  Ammonias  Fortior 1.7  28.0  28  of  dry  gas. 

Liquor  Plumbi  Subacetatis 13.67  *25.0  *25  of  basic  salt. 

Liquor  Potassae 28.00  25.0  5  of  hydrate. 

Liquor  Sodae 20.00  25.0  5  of  hydrate. 

Lithii  Benzoas  (to  be  ignited) 1.0  7.8  99.6  of  pure  salt. 

Lithii  Carbonas 0.5  13.4  98.98  of  pure  salt. 

Lithii  Citras  (to  be  ignited) 1.0  14.2  99.2  of  pure  salt. 

Lithii  Salicylas  (to  be  ignited) 2.0  13.8  99.13  of  pure  salt. 

Potassa 0.56  9.0  90  of  hydrate. 

Potassii  Acetas  (to  be  ignited) 1.0  10.0  98  of  pure  salt. 

Potassii  Bicarbonas 1.0  10.0  100  of  pure  salt. 

Potassii  Bitartras  (to  be  ignited)   ....  1.88  9.9  99  of  pure  salt. 

Potassii  Carbonas 0.69  9.5  95  of  anhyd.  salt. 

Potassii  Citras  (to  be  ignited) 1.08  10.0  100  of  crystall.  salt. 

Potassii  et  Sodii  Tartras  (to  be  ignited)  .  1.41  10.0  100  of  pure  salt. 

Soda 0.4  9.0  90  of  hydrate. 

Sodii  Acetas  (to  be  ignited) 1.36  10.0  100  of  pure  salt. 

Sodii  Benzoas  (to  be  ignited) 2.0  1.3.9  99.8  of  pure  salt. 

Sodii  Bicarbonas 0.85  10.0  98.6  of  pure  salt. 

Sodii  Carbonas,  anhydrous 1.0  18.7  98.9  of  anhyd.  salt. 

Sodii  Carbonas  Exsiccatus 1.0  13.8  ¥73  of  anhyd.  salt. 

Spiritus  AmmonisB 3.4  20.0  10  of  ammonia. 

Strontii  Lactas  (to  be  ignited) 1.33  9.9  98.6  of  pure  salt 
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135.  Decinormal  Sulphuric  Acid. 
H2S0^  =  97.82.  4.891  Gm.  in  1  Liter. 

Dilute  10  C.c.  of  normal  sulphuric  acid  with  enough  water  to  make  100  C.c. 

One  Cubic  Centimeter  of  Decinormal  Sulphuric  Acid  is  the  equivalent  of : 

Gi-amme. 

Sulphuric  Acid,  absolute,  H^SO^ 0.004891 

Combined  Alkaloids  of  Nux  Vomica,  assumed  to  consist  of  equal  parts  of 

Strychnine  and  Brucine 0.0364 

Potassium  Hydrate,  KOH 0.005599 

The  following  article  is  tested  with  this  solution  : 

dm.  C  c.  re-  Percent,  of  strength 

taken.  quired.  required. 

Extractum  Nucis  Vomicae 0.4  ^  1.65  15  of  total  alkaloids. 

V.  ALKALOIDAL  ASSAY  BY  IMMISCIBLE  SOLVENTS. 

It  is  a  property  of  many  alkaloids  that  they  are  soluble  in  certain  liquids  in  which 
their  salts  are  insoluble,  while  in  other  liquids  the  case  is  reversed.  When  such  liquids 
are  not  miscible,  the  conditions  are  favorable  to  what  has  been  called  the  "  shaking- 
out"  process  of  separation.  In  many  cases  the  extraction  or  separation  may  be  ef- 
fected by  shaking  together  the  concentrated  aqueous  extract,  to  which  a  suitable  alka- 
line  precipitant  has  been  added,  and  some  solvent,  such  as  chloroform,  ether,  benzin, 
benzol,  amyl  alcohol,  etc.  The  precipitated  alkaloid  is  thus  washed  out  of  the  aque- 
ous solution,  and  is  dissolved  by  the  chloroform  or  other  immiscible  liquid  employed. 
From  the  solution  of  the  alkaloid  thus  obtained,  the  latter  may  again  be  abstracted 
by  a  dilute  acid.  In  this  Pharmacopoeia  the  only  liquid  which  is  directed  as  solvent 
for  alkaloids  in  such  assays  is  chloroform,.  The  extraction  is  directed  to  be  performed 
in  a  glass  separator  or  separatory  funnel,  which  consists  of  an  elongated  (globular, 
cylindrical,  or  conical)  glass  vessel,  provided  with  a  well-fitting  stopper  and  an  outlet- 
tube  containing  a  well-ground  glass  stop-cock. 

When  the  solution  of  an  alkaloid,  suitably  prepared,  is  introduced  into  this  vessel, 
and  chloroform  subsequently  added,  the  latter,  owing  to  its  higher  specific  gravity, 
will  form  the  lower  layer.  If  the  two  layers  are  violently  shaken  together,  there  will 
often  result  an  emulsion,  which  will  separate  only  slowly,  and  often  imperfectly.  This 
is  particularly  liable  to  happen  when  the  aqueous  liquid  containing  the  alkaloid  either 
in  suspension  or  in  solution  is  strongly  alkaline,  and  when  it  has  a  high  specific  grav- 
ity. To  avoid  the  formation  of  an  emulsion,  the  extraction  should  be  accomplished 
rather  by  rapid  rotation  and  frequent  inversion  of  the  separator  than  by  violent 
shaking.  When  an  emulsion  has  formed,  its  separation  may  be  promoted  by  the 
addition  of  more  of  the  solvent,  preferably  somewhat  heated,  aided,  if  necessary, 
by  the  external  application  of  a  gentle  heat  (the  stopper  being  removed  for  the  time 
being),  or  by  the  introduction  of  a  small  quantity  of  alcohol  or  of  hot  water.  The 
separation  of  the  two  layers  may  also  be  promoted  by  stirring  the  lower,  chloroformic 
layer  with  a  glass  rod  and  detaching  from  the  walls  of  the  separator  the  adhering 
drops  of  emulsion. 

On  withdrawing  the  chloroform  solution  of  an  alkaloid  from  the  separator,  a  small 
amount  of  the  solution  will  generally  be  retained  in  the  outlet-tube  by  capillary  at- 
traction. If  this  were  lost,  the  results  of  the  assay  would  be  seriously  vitiated.  To 
avoid  this  loss,  several  successive,  small  portions  of  chloroform  should  be  poured  into 
the  separator  without  agitation,  and  drawn  ofi'  through  the  stop-cock  to  wash  out  the 
outlet-tube. 

Another  source  of  loss  is  the  pressure  sometimes  generated  in  the  separator  by  the 
rise  of  temperature  caused  when  an  alkaline  and  an  acid  liquid  are  shaken  together. 
On  loosening  the  stopper,  the  liquid  which  adheres  to  the  juncture  of  the  latter  with 
the  neck  is  liable  to  be  ejected.  This  is  best  avoided  by  mixing  the  liquids  at  first  by 
rotation  (avoiding  contact  of  the  contents  with  the  stopper),  and  allowing  them  to 
become  cold  before  stoppering  the  separator. 

1  To  be  determined  to  at  least  two  decimals  by  titrating  tlic  uncombined  acid  with  centinormal  pntas- 
Biiira  hydrate  V.8.  , 
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The  same  precautions  should  be  observed  when  an  alkali  carbonate  has  been  used, 
in  place  of  a  caustic  alkali,  for  setting  free  the  alkaloid.  In  this  case  the  liquids 
should  be  cautiously  and  gradually  mixed  by  rotation,  and  the  separator  should  be 
left  unstoppered  until  gas  is  no  longer  given  off. 

If  a  regular  glass  separator  is  not  available,  an  ordinary  burette,  stoppered  with  a 
sound  cork,  may  be  employed  in  its  place.  In  this  case  the  quantities  of  the  alka- 
loidal  solution  and  of  the  volatile  solvent  must  be  adjusted  to  the  size  of  the  burette. 


QUESTIONS   ON   CHAPTER   LXII. 

PHARMACEUTICAL    TESTING. 

What  is  meant  by  synthesis  ? 

What  is  meant  by  analysis  ? 

Upon  what  are  the  principles  of  analysis  based? 

What  are  meant  by  reagents  and  test-solutions  ? 

AVhat  two  kinds  of  analysis  are  in  use  ? 

What  is  meant  by  qualitative  analysis  ? 

What  is  meant  by  quantitative  analysis  ? 

What  two  kinds  of  quantitative  analysis  are  in  use,  and  what  is  the  difference 
between  them  ? 

What  is  the  legitimate  and  proper  meaning  of  a  normal  solution  ? 

What  are  decinormal  and  centinormal  solutions  ? 

In  what  other  ways  has  the  term  normal  solution  been  applied  ? 

What  is  meant  by  proximate  analysis  ? 

What  is  meant  by  ultimate  analysis  ? 

What  system  is  used  by  the  U.  S.  Pharmacopoeia  in  analytical  operations  requiring 
definite  weights  or  measures  ? 

What  is  the  use  of  graduated  flasks  ? 

What  is  the  use  of  graduated  jars? 

What  is  a  burette,  and  how  is  it  used  ? 

For  test-solutions  that  are  decomposed  by  organic  substances,  can  a  rubber  tube  be 
used  ? 

What  can  be  used  in  its  place? 

What  is  Erdmann's  float?     What  is  its  use  ? 

How  may  pipettes  sometimes  be  used  instead  of  burettes  ? 


PART  V. 

MAGISTKAL  PHAEMAOY.' 


Under  the  head  of  Magistral  or  Extemporaneous  Pharmacy  will  be 
considered  the  preparation  and  dispensing  of  medicines  intended  to  meet 
the  occasion  and  which  are  to  be  compounded  at  once.  The  subject  of 
official  or  galenical  pharmacy  has  been  considered  in  the  previous 
pages,  the  distinction  being  that  in  the  latter  the  preparations  are  in- 
tended to  be  permanent,  and  are  generally  made  in  advance  and  kept 
on  hand  ready  for  use,  whilst  those  which  are  magistral  are  mostly 
intended  to  last  during  the  occasion  which  calls  them  into  existence. 

There  are  several  classes  of  official  medicines  in  which  permanent 
and  extemporaneous  preparations  are  both  embraced :  it  has  been 
deemed  most  practical  to  consider  such  under  the  above  head.  Exam- 
ples are  found  in  plasters,  powders,  ointments,  etc.  Some  of  these  are 
generally  kept  on  hand  ready  for  use.  If  they  are  not  called  for  soon, 
they  become  stale  or  deteriorated,  and  experience  soon  demonstrates 
that  the  best  plan  is  rapidly  to  improve  the  apparatus  and  facilities  of 
the  store  to  the  liighest  point,  so  that  all  extemporaneous  preparations 
may  be  quickly  and  skilfully  compounded  on  call,  and  thus  a  reputa- 
tion is  soon  acquired  for  always  dispensing  those  which  are  fresh.  For 
this  reason,  most  ointments  should  not  be  made  in  larger  quantities  than 
are  necessary  to  supply  the  demand  of  the  moment. 

Magistral  Pharmacy  is  unquestionably  the  most  important  division 
of  the  whole  subject.  It  embraces  the  principal  amount  of  the  labor  in 
the  store,  and  calls  for  the  exercise  of  more  tact,  knowledge,  and  ability 
than  any  otlier  branch.  Owing  to  the  fact  that  the  ability  to  practise 
extemporaneous  pharmacy  successfully  depends  largely  upon  the  personal 
qualities  of  the  pharmacist,  very  little  can  be  written  upon  the  subject 
which  would  be  generally  useful.  Good  training  under  the  watchful 
eye  of  a  skilled  preceptor  and  practical  ex})erience  will  alone  give  the 
confidence  and  knowledge  of  details  that  assure  success.  All  that  will 
be  attempted  under  this  head  will  be  to  collect  and  arrange  such  points 
as  the  author  has  found  useful  in  his  own  experience,  in  the  hope  that 
at  least  some  of  them  may  be  of  service  to  others.  A  chapter  on  the 
arrangement  of  the  store,  with  a  description  of  the  facilities  for  prac- 
tising extemporaneous  pharmacy,  will  properly  introduce  the  subject. 

'  The  word  magistral  is  derived  from  magister,  a  master,  and  is  defined  as  "  a  term  applied 
to  medicines  prescribed  for  the  occasion,  by  a  competent  person,  in  distinction  from  such  as  are 
official,  or  kept  prepared  in  the  shops.  As  the  latter  are  prepared  according  to  a  certain 
formula,  an  intelligent  apprentice  is  generally  equal  to  the  task;  but  the  knowledge  of  a 
master  is  needed  to  give  directions  for  an  original  preparation." — Thomas. 
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CHAPTER    LXIII. 

DISPENSING. 

Arrangement  of  the  Store,  Laboratory,  and  Cellar. 

Selecting-  a  Location  for  a  Dispensing  Store. — The  selection  of  a 
proper  location  for  establishing  a  pharmacy  is  in  some  respects  the  most 
important  and  responsible  of  all  the  duties  of  the  pharmacist.  As  it 
is  largely  a  question  depending  upon  the  personal  qualifications,  attain- 
ments, and  financial  ability  of  the  individual  or  firm,  it  would  be  useless 
to  offer  anything  more  than  a  general  observation  upon  this  subject. 
Every  pharmacist  should  select  the  location  in  which  he  will  be  most 
likely  to  achieve  the  greatest  amount  of  success.  The  foregoing  sentence 
will  probably  be  construed  by  most  readers  to  mean  the  field  which  will 
yield  the  largest  pecuniary  return  ;  yet  he  is  wisest  whose  expectations 
are  tempered  with  moderation,  and  who  looks  for  his  reward  to  the 
happiness  and  satisfaction  derived  from  a  life  filled  with  those  daily 
deeds  of  service  to  his  fellow-men,  which  from  long  custom  or  lack  of 
appreciation  fail  to  be  classed  as  merchantable  commodities.  The  gen- 
eral practice  in  America  is  to  select  a  prominent  place  for  a  pharmacy 
at  the  intersection  of  principal  streets,  and  the  "  corner  drug-store"  is 
a  well-known  phrase.  Aside  from  the  business  view  concerned  in  this 
selection,  there  is  a  great  advantage  derived  from  the  presence  of  better 
light  and  ventilation  in  a  corner  location.  At  the  same  time,  there  are 
the  disadvantages  of  double  the  amount  of  dust  and  exposure  from  the 
streets,  with  the  necessary  depreciation  of  the  stock,  as  well  as  others 
of  minor  importance. 

Apportioning-  Space.^ — The  room  should  be  at  least  twice  as  long 
as  it  is  broad,  in  order  that  a  suitable  division  of  the  space  may  be 
secured,  so  that  about  two-thirds  may  be  devoted  to  dispensing  and  one- 
third  to  compounding.  A  high  ceiling  is  a  great  desideratum.  The 
doors  should  be  ample,  with  movable  transoms  to  secure  ventilation 
and  permit  the  escape  of  the  heated  air  and  vapors  which  accumulate 
from  the  lights  at  night  and  from  other  sources.  The  transoms  may 
be  suspended  in  the  middle,  and  during  the  day,  even  in  winter,  if  they 
are  kept  partly  opened,  the  condensation  of  moisture  upon  the  glass 
bulk-windows,  due  to  evaporating  operations  going  on  in  the  store  or 
laboratory,  will  be  largely  avoided.  If  a  chimney-breast  is  available 
in  the  room,  it  will  be  found  a  desirable  acquisition  in  aiding  in  ventila- 
tion and  the  escape  of  noxious  vapors  arising  from  chemical  operations. 

>  For  some  excellent  suggestions  as  to  the  arrangement  of  fixtures,  etc.,  see  a  paper  by  J.  F. 
Hancock,  Proc.  Amer.  Pharm.  Association,  1872,  p.  192. 
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The  dispensing  department  is  used  principally  for  displaying  the  stock 
and  for  conducting  the  business  with  the  customers,  the  prescription 
department  for  compounding  prescriptions  and  making  preparations. 
Much  diversity  of  opinion  exists  among  good  pharmacists  with  regard 
to  the  proper  method  of  division  between  these  two  departments.  Some 
hold  that  they  should  be  entirely  separated  from  each  other,  the  pre- 
scriptions being  compounded  in  a  separate  room ;  others,  that  nothing 
but  a  low  counter  should  mark  the  dividing-line.  Probably  the  most 
satisfactory  arrangement  to  adopt  is  to  place  across  the  store  a  prescrip- 
tion counter  having  a  large  glass  plate  in  the  centre,  which  will  permit 
the  customer  to  see  into  the  prescription  department  if  he  desires  to, 
but  which  will  not  be  a  standing  invitation  to  inquisitive  persons  to 
walk  in  and  annoy  by  conversation  those  who  are  engaged  in  compound- 
ing prescriptions. 

Fig.  366. 


Plan  of  store. 


Fig.  366  shows  the  plan  of  a  corner  pharmacy  adapted  for  a  mod- 
erate business.  It  provides  for  two  windows,  C  C,  and  two  doors. 
A  B  represents  the  space  devoted  to  upright  fixtures  and  shelving, — 
A,  the  former,  for  the  bottles,  drawers,  cans,  drawer-cans,  etc. ;  B,  closets 
for  holding  finished  packages  ready  for  sale.  In  front  of  A  the  long 
main  counter  is  shown,  whilst  D  represents  the  second  counter.  The 
spaces  E  and  F  are  apportioned  for  the  prescription  counter,  and  the 
adjoining  desks,  G  and  H,  show  spaces  devoted  to  working  counters 
for  pharmaceutical  operations,  while  I  represents  the  sink.^ 

Window-Fixtures. — Plate-glass,  although  expensive,  is  now  so  gen- 
erally in  use,  and  so  satisfactory,  that  it  is  usually  true  economy  to  select 
it  for  bulk-window.s. 

The  principal  adornments  of  the  pharmacist's  window  are  those  an- 
cient emblems  of  his  art, — the  show-bottles.  These  should  never  be 
exhibited  if  they  cannot  be  made  to  present  a  creditable  appearance. 
They  need  not  be  of  elaborately  cut  glass,  but  the  colored  liquids  should 
be  bright  and  transparent  and  the  bottles  clean  and  free  from  dirt  and 
dust.     (Formulas  for  show-bottle  colors  are  given  in  Part  VI.) 

1  Estimates,  plans  with  illustrations,  etc.,  are  now  freely  furnished  by  druggists'  outfitters. 
(See  advertisements  in  the  pharmaceutical  journals.) 
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Arrangement  of  Objects. — One  of  the  most  difficult  subjects  to 
treat  is  the  proper  arrangement  of  a  pharmacist's  window.  In  the  gen- 
eral stores  of  our  large  cities,  window-dressing,  as  it  is  termed,  is  in  the 
hands  of  trained  men,  who  earn  a  comfortable  livelihood  by  the  "  pro- 
fession." It  is  far  easier  to  note  the  objects  which  should  not  be  ex- 
posed than  to  indicate  those,  which  are  suitable.  Legitimate  and  proper 
objects  are  always  found  in  the  products  of  the  pharmacist s  own  skill  and 
labor.  Many  chemical  salts  can  be  crystallized  in  thin  glass  dishes, 
and  these,  if  the  salt  is  colorless  or  white,  can  be  shown  to  advantage 
on  a  background  of  black  velvet;  if  the  salt  is  dark-colored,  like 
chrome  alum,  a  white  background  should  be  chosen.  Masses  of  crys- 
tals of  various  colors,  alum,  copper  sulphate,  potassium  ferrocyanide, 
etc.,  form  attractive  objects,  if  they  are  novelties.  These  may  be 
obtained  from  the  manufacturing  chemists.  Chemical  or  pharmaceu- 
tical apparatus,  tastefully  displayed,  rarely  fails  to  excite  the  admira- 
tion of  the  passers-])y,  whilst  if  some  simple  pharmaceutical  process  is 
shown  in  automatic  operation,  such  as  the  distillation  of  water  or  colored 
liquids  in  glass  retorts,  with  a  glass  Liebig  condenser,  two  objects  are 
gained  :  a  supply  of  the  distillate  is  secured,  and  the  reason  for  pos- 
sessing the  window  is  legitimately  realized.  Growing  plants  of  the 
materia  medica  can  often  be  obtained  by  applying  to  conservatories,  or, 
with  the  exercise  of  a  little  patience  and  care,  some  of  these  may  be 
grown  at  home.  If  these  plants  be  rare,  or  of  foreign  origin,  the  in- 
terest will  be  greatly  enhanced.  This  point,  however,  should  always  be 
kept  in  view :  the  objects  should  have  some  connection  with  phar- 
macy. Appropriate  labels  should  accompany  the  objects  exhibited, 
or  the  annoyance  of  having  to  answer  trivial  questions  many  times 
in  the  day  will  be  experienced.  An  instructive  series  of  pharmaceu- 
tical exhibitions  may  be  devised,  the  series  to  extend  through  many 
months.  To  illustrate  :  an  empty  ceroon  which  has  held  cinchona  bark 
should  be  obtained,  and  a  reproduction  made,  through  the  aid  of  some 
friend  clever  with  the  pencil,  of  some  of  the  prints  to  be  found  in  the 
books,  of  natives  gathering  cinchona  bark,  and  also  of  the  cinchona- 
tree.  Some  large,  handsome  pieces  of  the  bark  should  be  selected, 
showing  the  diiierent  grades  and  qualities.  Then  there  should  be  ex- 
hibited, in  appropriate  bottles,  a  series  of  all  the  home-made  pharma- 
ceutical preparations  of  cinchona  bark,  and,  for  the  centre-piece,  choice 
specimens  of  all  the  cinchona  alkaloids ;  then  the  pharmaceutical  prep- 
arations of  the  alkaloids  in  the  background,  etc.  A  clearly-written 
statement  should  be  shown  in  the  window,  giving  interesting  details  of 
each  object.  When  the  interest  in  this  subject  has  waned,  the  same 
method  may  be  applied  to  nux  vomica,  coca,  rhubarb,  opium,  eucalyp- 
tus, senna,  etc.,  and  other  similar  subjects.  It  will  be  readily  seen  that 
the  purpose  of  exhibitions  of  this  character  is  to  impress  the  com- 
munity with  the  fact  that  the  proprietor  of  the  store  is  not  only  a 
merchant  and  dealer  in  the  products  of  the  skill  of  others,  but  is  also 
a  manufacturer  himself. 

Exhibitions  of  a  more  elaborate  and  valuable  character  will  readily 
suggest  themselves  to  the  minds  of  many ;  but  want  of  space  pre- 
vents any  further  hints  on  our  part.     It  must  be  clear,  however,  that 
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displays  of  the  above  character  are  more  in  keeping  with  the  profes- 
sional status  of  the  pharmacist  in  the  community  than  the  heteroge- 
neous and  often  vulgar  exhibitions  of  objects  usually  seen  in  druggists' 
show-windows. 

Shelving  and  Wall-Fixtures. — The  character  of  the  permanent 
fixtures  of  the  store  has  much  to  do  with  the  comfort  and  convenience 
of  conducting  a  pharmacy.  The  selection  of  the  kind  of  wood  to  be 
used  will  depend  upon  the  amount  of  light  in  the  store,  the  location, 
and  the  climate.  Hard  wood  is  always  the  cheapest  in  the  end,  although 
the  most  expensive  at  first.  If  the  room  is  exposed  to  a  great  deal  of 
light,  black  walnut  is  to  be  preferred,  because  it  shows  discolorations 
less  than  any  other  hard  wood ;  but  if  the  tone  of  the  room  is  dark,  a 
more  cheerful  appearance  must  be  given  to  the  store,  and  oak,  ash, 
cherry,  or  mahogany  will  be  preferable :  oak  and  ash,  however,  are 
not  so  serviceable  as  the  others,  because  of  their  tendency  to  show  stains. 
The  wall-fixtures  generally  consist  of  a  long  row  of  drawers  four  feet 
high,  with  shelves  above  for  holding  the  shop-bottles,  cans,  etc.,  on  one 
side,  and  of  a  series  of  closets  below,  with  shelves  having  glass  fronts 
above,  for  the  other  side.  Most  crude  drugs  and  chemicals,  herbs,  etc., 
are  kept  in  wooden  drawers  arranged  in  sections.  The  objections  to 
wooden  drawers  for  this  purpose  are  several.  If  the  drug  is  odorous, 
like  valerian,  sassafras,  asafetida,  etc.,  it  will  surely  communicate  its 
peculiarities  to  its  less-pronounced  neighbors,  like  arrowroot,  bicarbon- 
ate of  soda,  etc.  Again,  rats  and  mice  have  strong  likings  for  some 
of  the  articles  of  the  materia  medica,  and  a  wooden  drawer  offers  no 
impediment  to  their  sharp  teeth.  Japanned  and  lacquered  tin  or 
tinned-copper  cans  appropriately  labelled  have  come  into  use  as  substi- 
tutes, and  when  properly  made  are  perfectly  satisfactory.  Fig.  367 
shows  a  can  which  is  intended  to  take  the  place  of  a  drawer.  The  lid 
is  so  arranged  that  the  drawer  must  be 
pulled  out  nearly  half-way  before  it  can 
be  raised, — the  advantage  being  that 
the  bad  habit  of  leaving  the  drawers 
partly  open,  thus  permitting  the  ad- 
mission of  foreign  substances,  vermin, 
etc.,  is  obviated,  there  being  but  two 
possible  positions  for  this  drawer-can  : 
one  with  the  lid  raised  and  the  mouth 
of  the  can  wide  open,  the  other  with 
the  lid  down  close.  The  label-case  in 
the  corner  is  the  suggestion  of  Charles 
A.  Heinitsh,  of  Lancaster.    It  has  the 

merit  of  keeping  the  label  for  each  drug  in  its  appropriate  container. 
Instead  of  the  unbroken  and  monotonous  array  of  drawers  so  frequently 
seen,  a  more  convenient  arrangement,  presenting  a  better  appearance, 
will  be  found  to  consist  in  alternating  the  sections  of  drawers  or 
drawer-cans  with  closets,  as  shown  in  Fig.  368.  These  closets  should 
be  used  for  packages  and  articles  which  are  generally  in  active  demand 
and  which  must  be  dispensed  quickly.  In  this  connection  it  may  be 
stated  that  a  stock  of  small  packages  of  regular  articles  of  the  materia 
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medica,  like  flowers  of  sulphur,  cream  of  tartar,  bicarbonate  of  sodium, 
in  the  quantities  frequently  demanded  by  customers,  should  be  kept  in 
a  box  or  compartment  of  the  drawers  or  drawer-cans.  This  plan 
greatly  facilitates  quick  dispensing,  economizes  time  and  labor,  and 
leads  the  assistant  to  make  neat  packages,  by  training  him  in  that  duty 
thoroughly  at  times  when  he  is  not  otherwise  engaged.  If  there  is  not 
room  in  the  proper  receptacle  for  these  labelled  packages,  they  may  be 
kept  in  glass  furniture-jars  in  some  accessible  place. 

Fig.  368  also  illustrates  the  arrangement  of  two  sections  of  fixtures, 
one  tor  bottles  and  the  other  for  cans.  Each  section  should  be  inde-r 
pendent,  or  joined  to  its  neighbor  with  dowel-pins,  so  that  at  any  time? 

they  may  be  sepa- 
^^^-  ^''S.  rated,  rearranged,  if 

necessary,  or  taken 
down  entirely.  The 
design  shown  is  un- 
pretentious, and  in- 
tended for  a  store 
doing  a  moderate 
business.  If  the  fix- 
tures are  made  of 
mahogany,  oak,  or 
walnut,  the  effect  is 
much  better  than  if 
soft  wood,  painted 
or  stained,  is  used. 
It  will  be  observed 
that  the  proportion- 
ate height  of  the 
fixtures  is  such  that 
a  short  ladder  is 
necessary  to  reach 
the  top  row  of  bot- 
tles and  cans.  This 
arrangement  is  a 
matter  of  necessity 
in  stores  located  in  large  cities  and  towns,  where  space  is  very  valuable; 
but  whenever  it  can  be  avoided  it  is  desirable  that  it  should  be ;  and  if 
the  shelves  are  carried  to  just  such  a  height  as  will  permit  the  bottles 
to  be  reached  without  using  a  ladder,  much  inconvenience  will  be 
obviated.  The  careless  habit  of  pulling  out  a  drawer  as  a  step  to  reach 
a  bottle  on  an  upper  shelf  is  broken  up  by  the  use  of  the  drawer-cans 
and  closets,  as  shown  in  the  illustration.  The  shallow  drawers  above 
these  are  not  intended  for  holding  drugs,  but  serve  to  contain  small 
articles  in  constant  demand,  like  camel's-hair  pencils,  gelatin  pearls, 
seidlitz  powders,  etc.  There  should  be  sufficient  difference  between 
the  depth  of  the  shelves  for  the  bottles  and  cans  and  that  of  the  closets 
below  to  permit  an  eight-inch  counter-top  to  be  made  above  the  closets. 
This  will  be  almost  indispensable,  as  affording  a  place  for  retaining 
packages  to  be  sent  out  and  of  temporary  lodgment  for  articles  re- 


section of  wall-fixtures. 
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ceived.  This  counter  sliould  be  cleared  and  all  articles  distributed 
every  morning  before  the  busy  hours  arrive. 

Fig.  369  shows  one  of  these  shallow  drawers.     The  label  is  the 
principal  feature.     It  was  devised  by  the  author  some  years  ago,  to  re- 
place the  labelled  drawer-pulls  furnished  by 
the  dealers  in  druggists'  furniture,  which  °' 

were  in  use  at  that  time  and  were  objec-  11  "ft"°*'"T«.  | 
tionable  in  several  respects.  The  sim- 
plicity and  durability  of  this  label  are  its 
prominent  advantages.  It  is  made  of 
plate-glass,  with  bevelled  edges ;  the  back- 
ground is  of  pure  gold-leaf,  and  the  letters 
are  black  and  in  plain  Egyptian  style, 
or    black   letter,  without  shading.      They  ^,  „ 

,  '  111  PI  1  onallow  uiaw  er. 

are  pamted  upon  the   back  oi  the  glass, 

and  covered  with  a  coat  of  varnish.  The  glass  label  is  let  into  the 
front  of  the  door  by  chiselling  out  a  depression,  as  deep  as  the  glass 
is  thick,  slightly  larger  than  the  label.  The  back  of  the  glass  label  is 
then  covered  with  a  thick  paste  of  red  lead  in  boiled  linseed  oil  and 
pressed  into  place,  the  edges  being  finished  with  colored  putty.  The 
lower  edge  of  the  drawer  has  a  projection  which  serves  as  a  pull. 

Dispensing-  Counter. — The  arrangement  of  the  dispensing  counter 
will  depend  upon  whether  it  is  to  serve  also  as  a  prescription  counter. 
A  combination  counter  should  always  be  avoided,  if  possible,  afe  the 
operations  involved  in  compounding  prescriptions  require  the  closest 
attention,  and  should  always  be  performed  where  the  greatest  free- 
dom from  interruption  can  be  secured.  This  can  never  be  had  behind 
the  dispensing  counter.  The  plans  shown  on  page  988  do  not,  there- 
fore, embrace  a  combined  dispensing  and  prescription  counter;  but, 
if  one  is  absolutely  necessary,  the  main  features  of  each  can  be  easily 
merged  into  one.  The  top  of  the  dispensing  counter  should  be  of 
marble  or  hard  wood.  Where  space  is  valuable,  the  top  of  the  front 
of  the  counter  may  overhang  four  inches,  and  room  thus  be  obtained  for 
a  row  of  shelving  covered  with  glass  doors :  these  are  shown  also  in 
front  of  the  prescription  counter  (see  Fig.  378).  If  the  shelves  are 
filled  with  attractive  objects,  particularly  with  special  preparations  made 
by  the  proprietor,  they  serve  the  excellent  purpose  of  keeping  them 
continually  before  the  eye  of  those  who  frequent  the  store,  and  they 
may  justly  be  called  "  silent  salesmen."  If  a  triangular  base  four 
inches  high  is  placed  at  the  bottom,  no  danger  need  be  apprehended 
of  customers  breaking  the  glass.  The  case  in  the  author's  possession 
has  been  in  daily  use  ten  years  without  a  single  fracture  occurring 
through  the  carelessness  of  a  customer.  The  glass  should  be  one-eighth- 
inch  plate.  If  space  is  not  particularly  valuable,  the  counter  front 
may  be  embellished  with  pilasters  or  panels,  according  to  the  taste  of 
the  owner,  and  the  preparations  shown  in  glass  cases.  A  hard-wood 
counter  will,  however,  prove  to  be  much  the  cheaper  in  the  end,  as  the 
front  is  subjected  to  a  great  deal  of  wear  and  tear  and  will  require  fre- 
quent painting  if  made  of  soft  wood.  The  back  of  the  counter  should 
be  utilized  for  containing  drawers  for  heavy,  unsightly  goods,  supplies 
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of  paper,  corks,  twine,  sponges,  glue,  sand-paper,  plaster,  labels  for 
articles  to  be  dispensed,  etc.  A  sink  at  one  end  will  often  prove  a  con- 
venience :  it  will,  indeed,  be  necessary  if  soda-water  is  dispensed  at  this 
counter. 

Store  Furniture. — This  term  generally  denotes  the  containers  used 
to  hold  the  medicinal  substances  which  are  to  be  dispensed.  The 
furniture  may  consist  of  wide-mouth  or  salt-mouth  bottles,  wooden 
drawers,  drawer-cans,  and  cans  or  counter-urns,  for  the  solid  articles  of 
the  materia  medica,  whilst  the  liquids  are  universally  dispensed  from 
bottles  and  cans.  The  furniture  otiier  than  that  made  from  glass  has 
been  already  considered  under  the  head  of  fixtures.  The  subject  of  the 
selection  of  the  glass-ware  in  such  sizes  and  shapes  as  shall  be  adapted 
to  the  wants  of  the  store  is  an  important  one.  Very  little  assistance, 
however,  can  be  rendered  in  a  work  of  this  kind,  because  a  list  suitable 
for  a  store  in  one  location  would  be  useless  for  one  differently  situated. 
Practice  has  been  materially  modified  of  late  years,  particularly  in 
arranging  the  sizes  of  the  shop-bottles  for  liquids.  Formerly,  when 
tinctures  were  made  by  maceration,  gallon,  two-gallon,  and  even  three- 
gallon  bottles  were  to  be  seen  upon  the  lowest  shelf,  but  now  it  is  rare 
to  see  larger  than  half-gallon  bottles ;  indeed,  there  seems  to  be  very 
little  necessity  for  bottles  larger  than  quart.  The  stock  of  liquid  prepa- 
rations being  generally  kept  in  the  cellar,  the  shop-bottles  are  easily 
replenished  from  time  to  time  as  need  arises.  In  selecting  the  sizes 
for  the  containers,  whether  of  glass,  tinned  iron,  or  wood,  the  space  to 
be  devoted  to  them  should  first  be  decided  upon,  and  then  the  number 
of  bottles,  cans,  or  drawers  to  occupy  the  space  is  easily  determined. 
Having  ascertained  the  number  required  of  each,  the  selection  of  the 
proper-sized  receptacle  for  each  article  should  next  claim  attention. 
The  following  points  may  serve  as  a  guide  in  selecting  the  kind  of 
container : 

1.  Solid  substances  which  are  subject  to  injury  by  exposure  to  light 
should  not  be  placed  in  glass,  like  salts  of  the  alkaloids,  scaled-iron  salts, 
powdered  savin,  digitalis  leaves,  etc.  2.  Odorous  drugs,  like  hedeoma, 
asafetida,  valerian,  sorpentaria,  etc.,  should  not  be  placed  in  wooden 
drawers,  but  should  be  put  into  the  shop-cans.  3.  Volatile  oils  should 
not  be  placed  in  the  ])harmacist's  shop-furniture  at  all :  small  quan- 
tities only  are  dispensed,  and  the  oils  should  be  kept  in  small  amber- 
glass  bottles,  away  from  exposure  to  light,  preferably  in  a  close  closet. 
4.  Corrosive  or  deliquescent  salts  should  not  be  placed  in  tinned-iron 
cans  :  glass  vessels  are  properly  used  for  these. 

Glass  Furniture. — Shop-bottles  are  generally  of  four  kinds, — wide- 
mouth  or  salt-mouth,  tincture  or  narrow-mouth,  syrup,  and  oil  bottles. 
Amber  and  blue  glass  are  sometimes  used, — the  former  for  substances 
which  are  injured  by  light,  the  latter  for  very  active  poisons.  Figs. 
370  and  371  show  cuts  of  the  wide-mouth  and  other  shop-bottles 
supplied  by  Whitall,  Tatum  &  Co.,  of  Philadelphia.  A  difference  of 
opinion  exists  among  pharmacists  as  to  the  advantage  of  fitting  out 
with  bottles  of  extra-heavy  glass  or  with  those  of  ordinary  weight :  a 
certain  number  have  to  be  replaced  every  year  through  breakage  from 
careless  handling,  but  it  would  seem  to  be  most  economical  to  select  the 
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extra-heavy  bottles  for  liquids,  notwithstanding  that  the  percentage  of 
loss  is  greater  with  these  when  the  practice  of  suddenly  pouring  hot 
liquids  into  them  is  indulged  in. 


Fig.  370. 


Fig.  371. 


Fig.  372. 


Fig.  373. 


wide-mouth    furni- 
ture-bottle. 


Narrow-mouth 
funiiture-boiile. 


Oil-bottle. 


Syrup-bottle. 


Fig.  374. 


The  oil-bottle  (see  Fig.  372)  has  a  cap,  which  protects  the  liquid  from 
dust ;  the  neck  of  the  bottle  is  stopped  by  a  tube  which  has  a  lip, 
whilst  the  base  of  the  tube  is  grooved  on  one  side,  to 
permit  the  oil  adhering  to  it  to  flow  back  into  the  bottle. 

The  syrup-bottle  (see  Fig.  373)  does  not  have  a 
ground,  close-fitting  stopper  as  do  the  other  bottles 
holding  liquids,  but  the  stopper  is  purposely  made  to 
enter  the  neck  loosely ;  the  flat  lower  surface  of  the 
stopper  lies  in  contact  with  the  upper  surface  of  the 
lip  of  the  bottle,  and  this  forms  a  sufficiently  tight  con- 
nection to  prevent  loss  by  evaporation,  exclude  dust, 
and  obviate  the  great  inconvenience  and  loss  of  time 
which  frequently  occur  when  the  ground-glass  stopper 
of  the  syrup-bottle  is  found  tightly  cemented  in  the 
neck  and  a  restive  customer  is  waiting :  the  loose- 
stoppered  syrup-bottle  may  at  such  times  be  justly  re- 
garded as  a  moral  help,  leaving  no  excuse  for  the  use 
of  smothered,  but  none  the  less  intense,  expressions  of 
internal  feeling.  In  dispensing  the  liquid,  care  should 
be  taken  to  pour  from  the  bottle  with  the  label  upper- 
most, so  as  to  avoid  soiling  the  label.  The  habit  should 
be  cultivated  of  catching  the  last  drop  from  the  lip  on 
the  end  of  the  stopper,  to  prevent  its  trickling  down  the  side  of  the 
bottle :  if  this  is  not  done,  a  syrup-bottle  may  present  the  appearance 
shown  in  Fig.  374. 

In  placing  the  bottles  upon  the  shelves,  an  alphabetical  arrangement 


Last-drop  effects. 
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Fio.  375. 


Recessed  label  furni- 
ture-bottle. 


is  undoubtedly  the  best :  it  is  well,  however,  to  group  the  strong  acids 
in  one  place,  and  the  very  poisonous  liquids  in  another.  The  label- 
ling should  be  distinct  and  easily  read,  and  the  ab- 
breviations not  so  short  as  to  allow  of  any  misunder- 
V      y  standing ;  there  should  be  no  shading  of  the  letters ; 

y  L  the  plain  black  Egyptian  letter  on  a  plain  gold  ground 

is  the  best  on  this  account,  whilst  the  combined  eflPect 
in  a  row  of  bottles  so  labelled  is  richer  than  where 
some  obscure  or  composite  style  of  label  is  adopted. 
The  glass  or  mica  label  is  universally  used  now  for 
bottles, — being  cemented  on  with  a  cement  consisting 
of  three  parts  of  rosin  and  one  part  of  wax, — paper 
labels  having  almost  gone  out  of  use.  These  glass 
labels  are  subject  to  the  disadvantage  of  being  easily 
cracked  and  chipped,  but  they  can  be  replaced  so 
cheaply  that  this  cannot  be  considered  a  serious  ob- 
jection. The  recessed  label  has  an  advantage  in  this 
respect,  the  octagonal  depression  in  the  bottle  enabling 
the  glass  label  to  be  cemented  in  its  place  without  ex- 
posing the  edges,  thus  giving  it  protection.  Fig.  375 
shows  a  profile  view  of  this  label. 

The  following  directions  for  attaching  the  glass  labels 
are  furnished  by  Whitall,  Tatum  &  Co. : 

Cement. — To  one  part  of  best  yellow  wax  add  three  parts  of  rosin  ; 
melt  together  in  an  open  pan  or  kettle,  with  a  gentle  heat,  to  the  con- 
sistency of  syrup. 

Directions. — Place  the  bottle  on  a  table  in  a  nearly  horizontal  posi- 
tion in  front  of  you ;  the  bottle  must  be  perfectly  free  from  moisture. 
Pour  the  cement  on  the  hollow 
side  of  the  label  with  a  spoon ; 
then  apply  the  label  to  the 
bottle  with  a  gentle  pressure. 
While  the  cement  is  soft,  run 
the  point  of  a  knife  around  the 
label,  so  as  to  form  a  groove  in 
the  cement :  this  will  save  labor 
in  chipping  off  the  cement. 
The  cement  will  harden  in 
about  ten  minutes,  when,  with 
a  putty-knife  such  as  glaziers 
use,  the  surplus  is  to  be  re- 
moved. Clean  the  bottle  and 
label  with  a  little  kerosene  oil, 
and  wipe  oif  with  a  damp  towel. 
Fig.  376  shows  a  method  of 
systematically  storing  little  odd 
packages  which  are  troublesome  to  place.  This  is  a  modification  of  the 
plan  first  seen  by  the  author  in  Samuel  A.  D.  Sheppard's  store  in  Bos- 
ton. A  section  back  of  the  prescription  counter  is  chosen,  and  a  number 
of  small  drawers  are  arranged  to  hold  five  or  six  bottles  in  an  upright 


Fig,  376. 


Odd-package  case. 
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position.  Fig,  377  shows  an  enlarged  view  of  one  of  these  drawers. 
A  portion  of  one  of  the  sides  and  of  the  back  is  cut  away,  to  facilitate 
the  handling  of  the  bottles.  The  fronts  of  the  drawers  are  of  hard  wood, 
and  the  drawers  are  numbered  distinctly  and  consecutively.  Upon 
the  side  of  tiie  section  an  index  to  the 
contents  of  the  drawers  is  placed  :  this  Fig.  377. 

consists  of  a  complete  alphabetical  list 
of  all  the  odd  packages  in  the  sec- 
tion, and  opposite  each  article  is  placed 
the  number  of  the  drawer  in  which 
it  is  contained.  In  practice,  the  bot- 
tles which  are  in  frequent  request  are 
easily  found,  after  once  being  located, 
without  referring  to  the  index.  The 
advantages  of  this  method  are  plain  : 
pill-bottles,  rare  chemical  salts,  odd- 
sized  packages  which  cannot  be  easily 

disposed   of,  are   thus   classified   and  odd-pacUage  drawer. 

arranged  so  that  they  can  be  quickly 
found,  whilst  they  are  protected  from  the  effects  of  light,  dust,  and  air. 

The  Prescription  Counter. — This  will  probably  require  more  care 
and  thought  to  secure  the  most  advantageous  arrangement  than  any 
other  feature  of  the  store.  Good  light  and  a  convenient  water-supply 
are  absolute  essentials.  A  corner  location  will  generally  afford  a  side 
window,  from  which  plenty  of  light  from  the  side  and  back  may  be 
had,  whilst  the  sink  should  be  close  at  hand.  The  counter  should  be 
of  the  same  kind — hard  wood — as  the  fixtures ;  or,  if  hard  wood  has 
not  been  used  for  the  fixtures,  the  counter  top  at  least  should  be  of 
walnut,  mahogany,  oak,  ash,  or  cherry. 

Fig.  378  shows  the  front  of  a  prescription  counter  used  by  the 
author.  The  upper  portion  is  divided  into  three  spaces,  of  which  the 
middle  one  is  covered  with  a  single  sheet  of  plate-glass,  while  the  other 
two  are  occupied  by  plate-mirrors ;  the  lower  portion  is  divided  into 
closets,  which  are  protected  by  glass  doors,  and  suitable  articles  are  dis- 
played on  the  shelves  in  the  closets ;  these,  like  the  closets  under  the 
dispensing  counter,  are  very  useful  as  receptacles  for  many  small  articles 
which  are  attractive  to  persons  who  are  waiting  for  prescriptions. 

The  arrangement  of  the  back  of  the  prescription  counter  is  probably 
of  more  importance  than  that  of  any  other  part  of  the  fixtures.  The 
fact  that  the  customer  never  sees  this  part  of  the  store  is  one  of 
the  reasons  why  it  should  not  be  neglected.  The  best  reason  for  de- 
voting thought  and  care  to  planning  the  arrangement  of  the  prescription 
counter  is  that  here,  more  than  in  any  other  place,  the  fate  of  a  human 
life  is  often  decided  :  hence  system,  order,  and  cleanliness  should  be  the 
guiding  rule.  Fig.  379  shows  the  back  view  of  the  prescription  counter. 
The  upper  portion  presents  a  series  of  open  shelves,  containing  rows  of 
japanned  tin  cans,  uniform  in  color  and  in  style  of  label  with  the  shop- 
cans.  The  lower  shelf,  in  each  section,  is  devoted  to  the  volatile  oils. 
These  are  contained  in  glass-stoppered  bottles,  which  are  placed  in  the 
cans ;  or,  if  preferred,  the  original  bottles  in  which  the  oils  are  bought 
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are  placed  in  the  cans.  The  oils  are  thus  protected  from  light,  air,  and 
dust,  and  in  the  latter  case  the  label  of  the  dealer  is  constantly  before 
the  dispenser,  and  the  quality  of  the  oil  under  surveillance.      The 


Fig.  378. 


Prescription  counter,  front  view. 


second,  third,  and  fourth  rows  are  used  to  hold  the  chemicals  and  dry 
pharmaceutical  non-poisonous  products  which  are  constantly  in  use.  In 
compounding  prescriptions,  some  of  these  cans  are  filled  directly  from 


Prescription  counter,  back  view. 


the  larger  shop-bottles,  and  the  substance,  if  without  action  on  the 
tin,  is  not  first  put  into  smaller  bottles,  but  is  placed  at  once  in  the 
can.     Substances  like  sodium  bromide,  chloral,  potassium  citrate,  etc., 

70 
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Fig.  380. 


Fig.  381. 


are  placed  in  bottles,  and  these  then  put  into  the  proper  tin  cans.  Fig. 
380  shows  one  of  these  cans.  The  upper  row  is  devoted  to  extracts, 
these  being  contained  in  jars,  as  shown  in  Fig.  381.  The  cans  should 
be  thoroughly  japanned,  and  the  label  may  be  painted  in 
large,  black,  distinct  letters  upon  a  gold  ground.  The 
substances  should  be  arranged  alphabetically,  so  that  they 
can  be  readily  found  when  wanted. 
This  arrangement  enables  the  dispenser 
to  exclude  the  light,  air,  and  dust  from 
the  substances,  and  to  use  the  original 
bottles  in  which  the  manufacturer  has 
sold  the  chemical,  thus  enabling  the  make 
to  be  at  once  identified,  besides  lessen- 
ing the  danger  of  errors  ;  whilst  another 
advantage  is  that  the  unsightly  display 
of  bottles  of  all  sizes  and  shapes  con- 
taining chemicals,  with  the  labels  more 
or  less  worn,  soiled,  and  fly-specked,  is 
avoided.  The  poisons,  alkaloids,  and 
very  powerful  substances  should  be  kept 
in  a  separate  closet,  and  the  bottles 
marked  with  a  poison-mark ;  for,  al- 
though the  pharmacist  should  early 
learn  to  place  no  absolute  dependence 
upon  any  special  system  of  preventing 
errors,  but  always  to  realize  that  con- 
stant, unremitting  vigilance  is  the  only 
safeguard,  the  adoption  of  some  expedient  which  will  aid  in  calling 
attention  to  poisonous  compounds  serves  to  impress  upon  all,  particu- 
larly the  junior  assistants,  the  fact  that  safety  can  be  secured  only  at  the 
expense  of  the  most  scrupulous  care.  Fig.  382  shows  Holbe's  poison 
closet.  The  arrangement  shows  three  closets  in  one  :  to  each  is  assigned 
separate  apparatus  with  lock  and  key.  The  top  of  the  prescription  counter 
should  be  made  of  hard  wood,  and  at  least  one  and  a  half  inches  thick 
if  durability  is  desired.  The  slides  shown  just  under  the  edge  of  the 
counter  are  very  convenient.  They  can  be  relied  upon,  when  they  are 
pulled  out,  in  an  emergency  to  double  the  capacity  of  the  counter. 
One  of  the  slides  may  have  a  sheet  of  ground  glass  set  into  it  hy  chisel- 
ling out  sufficient  of  the  wood  on  the  face  to  allow  the  glass  to  be  set 
in  flush  with  the  surface  of  the  slide  upon  a  bed  of  label-cement  (three 
parts  rosin  and  one  part  yellow  wax).  This  forms  a  convenient  oint- 
ment-slab, particularly  for  making  up  a  rather  large  quantity  of  oint- 
ment. It  is  easily  cleaned  and  kept  in  order.  Two  of  the  slides  should 
be  appropriated  to  folding  powders  and  kept  exclusively  for  this  pur- 
pose, and  one  reserved  for  holding  the  pill-machine  when  in  use,  whilst 
one  may  have  three  circular  bevelled  holes  of  different  diameters  coun- 
tersunk upon  the  front  of  the  slide.  If  a  strip  equal  in  width  to  one- 
half  the  diameter  of  these  depressions  is  sawed  out,  as  shown  in  Fig. 
383,  and  then  connected  by  two  screw-bolts  which  project  entirely 
through  the  strij),  it  will  be  possible,  by  attaching  thumb-screws  to  the 


Can  for  prescription 
counter. 


Extract-can  for  pre- 
scription counter. 
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enfls  of  the  bolts,  to  clamp  the  mortar  securely.     The  depressions  should 
be  wider  in  diameter  at  the  bottom  than  at  the  toj),  so  that  the  "  bite" 


Fig.  382. 


Toison  clos'!t. 

of  the  clamp  will  be  stronger  when  the  mortar  is  securely  clamped. 
It   is  useful  in  working  tough  pill  masses,  or  in  making  emulsions 

quickly.     The  drawers 
Fia.  383.  in  the  counter  are  ap- 

propriated to  various 
purposes.  Those  on  the 
left  are  partitioned  off, 
and  contain  pill ,  powder, 
and  suppository  boxes, 
each  in  its  proper  di- 
vision. Ointment-jars 
of  various  sizes  occupy 
another  set  in  the  next 
row ;  the  top  drawer  and 
the  one  immediately  be- 
low it  contain  the  pill- 
machines;  lozenge-cutters,  eacliet-machines,  suppository-moulds,  etc., 
are  in  another  drawer,  spatulas,  stirring-rods,  etc.,  in  another.     Pre- 
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scription-bottles  of  all  sizes  (cleaned  and  dried,  and,  if  preferred, 
corked)  are  in  the  next  section,  whilst  cut  labels,  capping-paper  and 
scissors,  and  corks,  in  partitioned  drawers,  find  places  in  the  succeeding 
row.  One  of  the  upper  drawers  in  the  middle  of  the  counter  should 
be  set  apart  for  towels,  whilst  the  open  space  below  is  convenient  for 
holding  the  box  to  collect  the  scraps  of  paper  and  light  waste  which 
accumulate  during  the  day.  The  closets  hold  the  mortars  and  pestles, 
ointment-slabs,  etc. 

Arrangement  of  Laboratory  and  Cellar. — The  suggestions  that 
are  to  be  made  upon  the  above  subject  must  necessarily  be  of  a  very 
general  character,  as  the  circumstances  of  pharmacists  vary  greatly  :  the 
apparatus  employed  in  the  making  of  the  various  preparations  has  been 
already  considered  under  the  heads  devoted  to  the  subjects,  hence  the 
general  arrangement  must  now  receive  attention. 

The  Laboratory. — This  very  important  room  in  the  pharmacy 
should  be  fitted  with  every  facility  for  carrying  on  the  various  opera- 
tions required,  with  ease,  rapidity,  and  comfort.  In  most  establishments 
but  one  room  is  available  for  this  purpose,  and  this  directly  in  the  rear 
of  the  dispensing-room.  The  manufacturing  pharmacist,  who  makes 
preparations  on  the  large  scale,  is  compelled  to  devote  much  time  and 
thought  to  the  most  advantageous  arrangement  of  space,  and  he  gen- 
erally selects  a  location  in  an  unfrequented  portion  of  the  town  or  city, 
or  in  the  suburbs,  where  property  is  cheaper  and  railway  facilities  are 
abundant,  whilst  the  retail  pharmacist  is  fortunate  indeed  if  he  can  set 
apart  a  special  room  on  the  first  floor  adjoining  the  dispensing-room  for 
a  laboratory.  The  essential  features  of  this  room  are  a  good  light,  an 
unfailing  supply  of  cold  and  hot  water,  a  good  flue  for  carrying  off 
vapors,  and  sufficient  room  for  counters,  closets,  shelving,  etc. 

If  steam  can  be  introduced,  so  that  steam  kettles,  evaporators,  etc., 
can  be  used,  it  will  be  a  great  convenience.  The  boiler  may  be  most  suit- 
ably located  upon  the  first  floor  or  in  the  cellar.  In  those  cases  where 
the  space  for  a  permanent  boiler  cannot  be  spared.  Prof.  Patch's  small 
steam  boiler  may  be  used  (see  Fig.  106).  This  will  permit  the  use  of 
steam  without  requiring  much  room,  and,  when  an  operation  is  con- 
cluded, the  expense  of  keeping  up  the  fire,  as  is  the  case  in  the  use  of 
coal,  will  be  saved.  A  drying  closet  (Fig.  188)  for  desiccating  drugs, 
herbs,  lozenges,  etc.,  on  trays,  is  preferably  located  here,  whilst  furnaces, 
gas  stoves,  etc.,  must  be  suitably  placed.  Closets,  arranged  to  hold  stills, 
condensers,  dishes,  kettles,  funnels,  measures,  etc.,  must  be  provided, 
whilst  working  counters,  having  either  wooden  tops  covered  with  sheet- 
lead,  or  slate  tops,  must  be  arranged  so  as  to  obtain  the  greatest  num- 
ber of  advantages.  Care  should  be  exercised  to  have  the  floor,  whether 
of  stone  or  of  brick,  laid  in  cement,  and  slant  gradually,  so  that  when  it 
is  washed  the  water  will  naturally  run  towards  the  waste-pipe,  which 
should  be  located  in  one  corner.  If  a  stone  or  brick  floor  is  inadmissi- 
ble, an  ordinary  board  floor,  covered  with  sheet-zinc  in  those  portions 
likely  to  become  wet,  can  be  made  to  answer.  The  following  illustra- 
tions will  serve  to  give  some  idea  of  the  general  plan  of  a  pharmacist's 
small  working  laboratory.  The  special  apparatus  is,  of  course,  not 
figured,  as  it  would  interfere  with  the  view  of  the  general  arrange- 
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ment  of  the  counters,  etc.  For  a  detailed  description  of  the  apparatus 
the  reader  is  referred  to  the  illustratioas  in  the  previous  chapters  and 
to  the  descriptions  of  the  various  processes  of  Operative  Pharmacy. 

The  illustrations  represent  the  counter  and  apparatus  for  the  four 
sides  of  the  room.     Fig.  384  represents  the  northern  side.     This 


IS 


Fig.  384. 


Northern  side  of  laboratory. 


devoted  to  the  larger  operations  of  evaporation,  distillation,  etc.  The 
steam  boiler,  copper  kettles,  still,  sink,  etc.,  being  here,  a  steam-pipe 
from  the  boiler  may  be  run  into  the  store  for  heating  purposes  or  to 
supply  steam  for  small  kettles,  water-baths,  etc.,  there.     Fig.  385  repre- 


FiG.  385. 


Eastern  side  of  laboratory. 


sents  the  eastern  side,  the  most  prominent  object  being  a  work-table, 
with  gas  and  steam  attachments.  The  retort-stand,  shown  in  Fig.  164, 
may  be  used  in  either  of  the  three  holes  in  the  counter,  or  it  may  be 
unscrewed  and  put  away  in  pieces.  Four  large  drawers  and  slides  are 
geen  in  this  counter.     An  adjustable  vise  might  occupy  space  at  one 
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end,  and  at  least  one  of  the  drawers  should  be  set  apart  for  tools  of 
general  utility,  as  hatchet,  hammer,  saw,  plane,  chisel,  etc.  The  other 
drawers  may  contain   corks,   bladder,  twine,  spatulas,   scoops,   glass 


Fig.  386. 


Southern  side  of  labuiatory. 


tubing,  cork-cutters,  etc.,  and  other  articles  employed  in  flask  operations, 
small  distillations,  etc.,  since  this  counter  will  be  used  for  purposes  of 
this  kind.  Fig.  386  is  the  counter,  with  a  sheet-lead  top,  used  for 
chemical  work,  testing,  etc.     It  should  be  on  the  south  side,  so  that  the 


Fig.  387. 
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Western  side  of  laboratory. 


northern  light  shall  fall  directly  on  it.  A  small  sink  at  one  end  will  be 
a  convenience.  Appropriate  drawers,  slides,  and  a  closet  for  holding 
chemical  apparatus  are  also  provided.     Fig.  387  represents  the  piiar- 
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maceutical  counter,  with  the  percolating  stand  (see  Fig.  332)  above 
it  •  two  large  closets  to  hold  the  percolators  when  not  in  use,  and  six 
drawers,  with  slides,  will  complete  the  arrangement  of  this  counter. 

The  Cellar. — This  usually-neglected  locality  should  receive  as  much 
attention  as  the  more  favored  portions  of  the  store  :  it  should  be  placed 
in  charge  of  one  or  more  of  the  assistants,  and  the  responsibility  for 
keeping  it  in  good  order  definitely  fixed.  Good  light  is  generally  dif- 
ficult to  obtain,  and  care  is  necessary  in  the  use  of  gas-lights,  lanterns, 
etc.  The  floor  should  be  of  cement,  stone,  or  brick,  and,  above  all,  the 
cellar  should  be  thoroughly  drained.  Good  facilities  for  lowering  and 
hauling  heavy  boxes,  barrels,  and  packages  should  be  provided,  whilst 
the  stock  of  prescription-bottles  should  be  kept  in  covered  bins  arranged 
on  deep  shelves,  the  doors  being  hinged  from  below,  and  each  bin  being 
distinctly  labelled  with  the  size  of  the  bottles  contained  in  it.  In  most 
stores  the  heating  apparatus,  whether  it  be  a  furnace  or  a  portable 
heater,  is  located  in  the  cellar ;  and  the  position  of  the  heater  in  the 
cellar  will  largely  determine  the  proper  arrangement  of  the  stock  which 
is  kept  there.  Undoubtedly  the  most  useful  feature  about  the  cellar  of 
a  pharmacy  is  the  fact  that  it  affords  a  suitable  place  for  keeping  surplus 
stock,  heavy  or  bulky  articles,  and  those  which  are  perishable  if  exposed 
to  heat,  light,  or  the  too  dry  atmosphere  of  the  upper  rooms. 

The  stock  of  mineral  waters,  or  of  liquids  which  are  capable  of 
freezing,  should  be  kept  near  enough  to  the  heater  to  prevent  an  accident 
arising  from  too  low  a  temperature  in  winter,  whilst  ointments,  cerates, 
volatile  oils,  ethereal  and  alcoholic  liquids,  etc.,  should  be  placed  in  the 
cooler  portions  of  the  cellar.  If  a  fire-proof  vault  made  of  stone  or  brick 
can  be  provided,  it  will  be  found  a  great  convenience  for  keeping  the 
latter  class  of  preparations.  The  capacities  of  the  cellar  should  be  made 
an  object  of  study,  and  a  particularly  cool  spot  should  be  selected  in 
which  to  keep  the  ointments.  If  this  should  happen  to  be  in  an  incon- 
venient place,  or  too  far  away  from  the  steps  leading  from  the  store,  one 
of  the  stock  closets  in  the  store  may  be  converted  into  a  dumb-waiter 
and  lowered  into  a  pit  dug  in  the  cellar :  when  an  ointment  is  needed, 
the  dumb-waiter  can  be  easily  hauled  up,  secured,  and,  after  the  object 
is  accomplished,  lowered  into  the  cooler  atmosphere. 

The  carboys  containing  acids,  etc.,  are  generally  regarded  as  cumber- 
some and  unwieldy  objects :  they  may  be  stored  on  skids  in  the  least 
valuable  portion  of  the  cellar.  The  method  of  pouring  from  a  carboy 
is  by  the  use  of  Stevenson's  carboy-rocker  (see  page  473). 

The  custom  of  dispensing  carbonated  beverages  has  an  advantage 
which  is  frequently  overlooked, — namely,  the  fact  that  the  fountains 
are  efficient  fire-extinguishers.  A  line  of  gas-pipe  extending  the  whole 
length  of  the  cellar,  with  suitable  outlets,  would  not  be  an  expensive 
investment,  and  yet  in  case  of  fire  in  the  cellar  it  would  be  easy  to  form 
an  attachment  with  a  fountain  of  "  soda-water"  and  thus  convey  a 
stream  to  the  locality  of  the  fire.  The  small  portable  steel  fountains 
now  in  use  would  in  many  cases  do  away  with  the  necessity  for  the 
length  of  gas-pipe,  for  they  could  be  dragged  to  the  fire,  and  their 
contents  would  prove  very  effective  if  used  in  time. 

One  rule  should  be  rigidly  insisted  upon  in  the  care  of  the  stock  in 
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the  cellar,  and  that  is  that  when  a  box  of  empty  bottles  or  mineral 
water,  or  any  boxed  package,  is  opened,  the  contents  should  be  dis- 
tributed to  the  bins  or  places  assigned  for  thera,  and  the  empty  box 
and  litter  immediately  removed. 

Dampness  and  mould,  which  are  generally  so  destructive  to  the  stock 
kept  in  the  cellar,  may  be  avoided  by  ventilation.  A  change  of  air  can 
always  be  secured  by  opening  windows  in  the  opposite  ends  of  the  cellar, 
and  the  musty  odors  so  frequently  noticed  will  rapidly  disappear  if 
attention  is  paid  to  ventilation. 

The  stock  of  liquids  is  usually  kept  in  demijohns  and  large  green- 
glass  bottles :  these  should  be  arranged  on  shelves,  the  larger  packages 
on  the  lower  shelves.  The  wooden -covered  glass  demijohns  and  tinned- 
iron  cans,  known  as  transportation  cans  and  demijohns,  are  very  useful 
in  this  connection  (see  Fig.  388).  Great  care  must  be  taken,  however, 
in  the  use  of  tinned-iron  cans  for  pharmaceutical  liquids :  it  is  not  safe 
to  store  acid,  alkaline,  or  corrosive  liquids  in  them,  nor 
those  containing  tannin,  on  account  of  their  injurious  action 
on  the  tinned  iron.  The  safest  plan  is  to  limit  the  use  of 
cans  to  oils,  glycerin,  fatty  bodies,  and  syrups,  which  con- 
tain nothing  capable  of  acting  on  the  tinned  iron.  The 
large  containers  should  be  labelled  in  two  ways :  the 
officinal  name  should  be  stencilled  plainly  upon  the 
wooden  side  which  is  most  prominent,  and  in  addition 
there  should  be  a  tag  properly  labelled  and  tied  to  the 
handle ;  upon  the  reverse  side  of  this  tag  the  date  show- 
ing when  the  contents  were  made,  with  any  other  useful 
notes  or  data,  should  be  placed.  The  half-gallon  and 
smaller  stock-bottles  should  be  labelled  distinctly  with 
large  letters :  a  serviceable  label  is  made  by  using  heavy  manilla  paper, 
and  instead  of  an  ordinary  pen  a  camel's-hair  brush  or  a  piece  of  pine 
wood  whittled  to  a  flat,  stub  point  like  a  German-text  pen,  dipped  into 
black  asphalt  varnish,  may  be  used  to  make  the  letters. 


Fig.  388. 


CHAPTER    LXIY. 

PRESCRIPTIONS. 

The  word  prescription  is  derived  from  the  Latin  word  prcescriptio 
(pr'ce,  "  before,"  and  scribo,  "  I  write").  It  may  be  defined  as  the 
formula  which  a  physician  writes,  specifying  the  substances  he  intends 
to  be  administered  to  a  patient. 

The  Latin  language  is  preferred  here  in  writing  prescriptions,  as  it  is 
also  in  Great  Britain,  Germany,  and  other  European  countries.  The 
advantages  of  the  use  of  Latin  in  designating  the  ingredients  of  the 
prescription  are  obvious :  1.  It  is  the  language  of  science,  and  is  un- 
derstood, to  a  greater  or  less  extent,  throughout  the  civilized  world ;  in 
addition,  it  is  a  dead  language,  and  therefore  not  subject  to  the  changes 
that  are  common  to  all  living  forms  of  speech.  2.  The  Latin  names 
for  medicines  are  distinctive,  and  very  nearly  the  same  in  all  countries. 
3.  It  is  frequently  necessary,  and  always  advisable,  to  withhold  from  a 
patient  the  names  and  properties  of  the  medicinal  agents  administered  : 
this  can  usually  be  effected  by  the  use  of  the  Latin  technical  terms. 

The  Parts  of  a  Prescription. — For  the  purpose  of  examination 
or  study  a  model  prescription  may  be  divided  into  six  parts:  1.  The 
superscription,  or  heading.  2.  The  name  of  the  patient.  3.  The  in- 
scnption,  or  the  names  and  quantities  of  the  ingredients.  4.  The  sub- 
scription, or  the  directions  to  the  compounder.  5.  The  signa  (niark),  or 
the  directions  for  the  patient.  6.  The  name  or  initials  of  the  physician, 
with  the  date. 

1.  The  Superscription,  or  Heading-. — This  invariably  consists,  in 
Latin  prescriptions,  of  the  symbol  B,  which  is  an  abbreviation  of  the 
word  recipe  ("take"),  the  imperative  of  the  Latin  verb  recipio.  In 
French  prescriptions  the  letter  P,  the  initial  letter  of  the  word  prenez 
("  take"),  is  used. 

The  use  of  the  inclined  stroke  upon  the  tail  of  the  R  is  traced  to  a 
custom,  common  in  the  ancient  days  of  superstition,  of  placing  at  the 
top  of  the  prescription  an  abbreviation,  called  an  invocation,  which 
represented  a  prayer  to  a  favorite  deity.  The  sign  of  Jupiter  (t|),  the 
chief  mythological  divinity  of  the  ancient  Romans,  was  usually  em- 
ployed. This  was  gradually  replaced  by  the  letter  R ;  but  the  last 
stroke  of  the  symbol  of  the  all-powerful  Jove  has  not  yet  been  sur- 
rendered, and  it  remains  as  an  ornament  to  the  superscription  to  the 
present  day. 

2.  The  Name  of  the  Patient. — This  is  frequently  omitted  from  the 
prescription  through  inattention.  It  should  always  be  placed  at  the  top 
of  the  prescription,  and  should  be  transferred  to  the  label  by  the  cora- 
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pounder.  Serious  accidents  have  sometimes  occurred  through  neglect  of 
this  direction,  as  when  an  adult  dose  of  a  medicine  has  been  given  to  a 
child,  owing  to  the  similarity  of  the  appearance  of  an  adult's  and  a  child's 
medicine,  and  the  name  of  the  patient  not  appearing  on  either  label. 

3.  The  Inscription,  or  the  Names  and  Quantities  of  the  Ingre- 
dients.— This  part  of  the  prescription  is  undoubtedly  the  most  im- 
portant of  all,  and  requires  the  greatest  amount  of  care.  The  official 
names  (see  page  28)  of  the  ingredients  should  ahvays  be  used  for 
designating  those  which  are  official.  A  model  prescription,  if  it  is  of 
the  compound  class,  is  presumed  to  embrace  the  following:  1.  The 
basis,  or  chief  active  ingredient.  2.  The  adjuvant,  or  aid  to  the  basis, 
to  assist  its  action.  3.  The  corrective,  which  is  intended  to  qualify  the 
action  of  the  basis  and  adjuvant.  4.  The  vehicle,  the  ingredient  which 
serves  to  "  carry  all,"  or  hold  them  together,  dilute  them,  and  give  to 
the  whole  the  proper  consistence,  form,  and  color.  This  is  sometimes 
called  the  diluent. 

The  ingredients  are  sometimes  written  down  by  the  physician  in  the 
order  given  above ;  but  this  rule  is  frequently  deviated  from,  and  they 
follow  in  the  order  of  their  importance.  This  is  a  matter  of  small 
moment  to  the  pharmacist,  however,  for  he  always  has  to  consider  solu- 
bility, compatibility,  and  other  necessary  considerations  which  determine 
the  order,  if  the  prescription  is  to  be  compounded  properly. 

Many  prescriptions  contain  but  one  or  two  ingredients,  there  being 
no  especial  need  of  a  corrective,  vehicle,  or  diluent,  the  tendency  of 
modern  therapeutics  being  against  polypharmacy  and  in  the  direction 
of  simple  and  concentrated  remedies,  or  those  having  positive  effects. 
There  are  many  advantages  to  be  derived,  however,  from  the  combina- 
tion of  ingredients,  even  when  these  have  similar  medicinal  action. 

The  name  of  each  ingredient,  and  the  quantity  attached  to  it,  should 
occupy  but  one  line,  and  great  care  should  be  observed  in  abbreviating, 
to  see  that  the  abbreviation  is  distinctive  and  not  liable  to  be  mistaken 
for  an  article  not  intended  by  the  writer.  The  cabalistic  characters  in 
present  use,  designating  the  quantities  in  a  Latin  prescription,  must  be 
very  plainly  written,  if  serious  errors  are  to  be  avoided. 

The  method  of  ascertaining  the  quantities  of  each  of  the  ingredients 
generally  followed  by  physicians,  is  first  to  write  down  the  names  of 
the  ingredients  in  the  proper  order,  each  on  a  separate  line,  without 
affixing  the  quantities  ;  then  having  decided  upon  the  total  number  of 
doses  that  are  to  be  given,  or  the  total  number  of  pills,  lozenges^  cap- 
sules, suppositories,  etc.,  by  multiplying  this  by  the  amount  proper  tc 
give  for  the  single  dose  the  quantity  of  the  ingredient  is  obtained. 

METHOD  OF  ALLOTTING  QUANTITIES. 


Parts  in  Order. 

^  iDgredients. 

No.  of 
Doses. 

Multiplied 

by 

Single 
Dose. 

Quantity  of  each 
Ingredient. 

Basis 

Adjuvant  . 
Corrective .    .    . 
Vehicle  .... 

Chloralis 

Potassii  Bromidi  .    . 
Syrupi  Zingiberis    . 
Syrupi 

16 
16 
16 
16 

XXXX 

15  gr. 
fgiss 

^iv 
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Symbolic  Characters  used  in  Latin  Prescriptions. — Although  the  sub- 
ject of  weights  and  measures  is  treated  in  the  earlier  chapters  of  this 
work,  the  special  characters  used  in  prescriptions,  with  their  values 
attached,  may  be  appropriately  recalled  in  this  connection :  they  are 
as  follows  : 

Tt\^,  Minim,  -^  of  a  fluidrachm. 
gtt.,  Grutta,  a  drop;  plural,  guitoe,  drops. 

5,  Scrupulus,  a  scruple  (20  grains). ^ 

5,  Drachma,  a  drachm  (60  grains). 

fg,  Fluidrachma,  a  fluidrachm  (60  minims). 
X,  Uncia,  a  troyounce  (480  grains). 

f^,  Fluiduncia,  a  fluidounce  (8  fluidrachms). 

Sb,  Libra,  a  pound,  rarely  used  (in  prescriptions,  5760  grains). 

O,  Octarius,  a  pint  (16  fluidounces). 

gr.,  Granum,  a  grain  ;  plural  grana,  grains. 

ss.,  Semis,  a  half. 

The  Roman  numerals  are  used  to  designate  quantities, — i,  ij,  iij,  iv, 
V,  vi,  vij,  viij,  ix,  x,  xx,  xxx,  xl,  1,  Ix,  Ixx,  Ixxx,  xc,  c,  etc.  These 
are  always  written  after  the  ingredient,  as  Sacchari  5iv.  Care  should 
be  taken  to  dot  the  i's  in  each  case,  to  avoid  possible  errors. 

4.  The  Subscription,  or  the  Directions  to  the  Compounder. — 
The  progress  made  in  pharmacy  is  well  shown  by  the  present  custom 
of  omitting  specific  directions  to  the  compounder.  In  the  vast  majority 
of  prescriptions  the  subscription  is  contracted  to  a  single  letter  or  word, 
as  31.,  or  misce,  S.,  or  solve,  F.,fiat,  etc.  The  physician  relies  upon  the 
skill  of  the  pharmacist,  and  generally  gives  no  specific  directions. 

.  5.  The  Signa,  or  Directions  for  the  Patient,  sometimes  called 
Signatura,  is  usually  abbreviated  Sig.  or  S.  Formerly  these  directions 
were  written  in  Latin,  but  this  is  rarely  the  case  now,  except  in  Great 
Britain.  There  is,  indeed,  no  good  reason  for  writing  them  in  Latin. 
The  Latin  which  is  in  common  use  in  prescription-writing  is  idiomatic, 
and,  although  the  ordinary  rules  of  Latin  grammar  are  generally  ap- 
plicable to  it,  many  of  the  terms  have  a  special  meaning,  and  it  differs 
in  several  respects  from  classical  Latin,  and  hence  has  to  be  a  special 
object  of  study.  The  directions  should  be  known  to  the  patient,  and 
should  be  written  in  the  vernacular  on  the  label  in  a  clear,  distinct 
hand.  The  careless  habit  of  not  specifying  the  directions,  by  writing 
"  As  dir."  for  "  as  directed"  or  "  use  as  directed,"  is  greatly  to  be  depre- 
cated. Frequently  the  patient  forgets  the  verbal  directions,  or  mis- 
understands them,  and  asks  the  pharmacist,  "  How  is  this  medicine 
to  be  taken  ?"  The  answer  must  of  necessity  be  as  worthless  as  the 
direction,  unless  the  pharmacist  by  skilful  questioning  can  cause  the  di- 
rections to  be  recalled  by  the  patient.  Then,  again,  the  dose  of  the 
prescription  gives  the  only  clue  to  its  safety.  Without  knowing  it,  the 
pharmacist  cannot  be  held  responsible  for  not  detecting  an  error.  The 
patient,  even  if  he  remembers  at  the  time  the  verbal  directions,  may 
soon  forget  them,  and  afterwards  take  a  double  dose  by  mistake.  The 
directions  for  the  patient  should  be  written  in  full,  explicitly,  and  in 
plain  English. 

1  This  weight  is  rapidly  passing;  out  of  use.  It  is  quite  as  convenient  to  write  gr.  xx,  and 
this  is  not  likely  to  be  mistaken  for  3>  ^^  9  's. 
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6.  The  Name  or  Initials  of  the  Physician,  with  Date. — The 
name  of  the  prescriber  is  rarely  signed  in  full,  particularly  since  the 
very  general  use  of  printed  prescription-blanks,  which  contain  not  only 
the  full  name  and  address  of  the  physician  but  also  his  office-hours.  It 
is  very  necessary  sometimes  to  communicate  quickly  with  the  physician 
in  case  of  error  or  ambiguity,  and,  when  printed  blanks  are  not  used, 
the  name  and  address  of  the  prescriber  should  be  written  in  full. 

Unusual  Doses  in  Prescriptions. — It  is  to  be  regretted  that  some 
uniform  system  of  indicating  unusual  doses  has  not  been  adopted  by 
physicians.  Occasions  frequently  arise  where  the  patient,  either  from 
becoming  habituated  to  its  use,  or  from  some  other  cause,  will  tolerate 
an  excessive  or  ordinarily  poisonous  dose  of  a  remedy.  A  careful 
pharmacist  always  hesitates  to  compound  such  a  prescription  if  the 
dose  is  not  especially  marked  as  unusual,  and  delays  necessarily  occur. 
The  most  satisfactory  method  of  indicating  such  a  dose  is  that  of  un- 
derscoring the  quantity  deemed  unusual,  as  shown  in  the  following : 

B  Morph.  Sulph.  gr.  vi ; 
Syrup.  Limonis  f^ij  ; 
Aquae  q.  s.  ft.  fji. 
Sig.  A  teaspoonful  every  two  hours  until  relieved. 

Other  marks  are  sometimes  used, — the  exclamation-mark  (!),  for  in- 
stance, or  Q.  R.  {quantum  rectum).  These  are  not  so  distinctive  as  un- 
derscoring, and  are  open  to  the  objection  that  in  handwriting,  which  is 
very  apt  to  be  defective,  they  are  likely  to  puzzle  or  mislead  the  phar- 
macist by  being  mistaken  for  some  other  parts  of  the  prescription.  A 
heavy  black  line  under  the  unusual  dose  cannot  be  mistaken. 

One  of  the  best  works  recently  published  upon  prescription  Latin 
is  the  Latin  Grammar  of  Pharmacy,  by  Joseph  Ince,  London.  The 
student  will  be  well  repaid  by  a  careful  perusal.  The  following  Latin 
prescription  from  Whitla's  Elements,  with  the  grammatical  analysis,  is 
so  thoroughly  illustrative  that  it  is  inserted  in  its  entirety. 

K StJPERSCRIPTION. 

(Basis )  Pot.  Aeet.  ^v.  1 

(Adjuvant.)      Tlnct.  Digitalis  Zi-  i  Inscription. 

(Corrective.)     Syr.  Aurantii  ^^j. 

(Vehicle.)         Dscoct.  Scoparii  ad  ^viij.      J 

M.,ft.  mist Subscription. 

C^t.  cochl.  mag.  ii.  ita  q.q.  hora  ex  paul.  aqucB.  SiGNA. 

Without  abbreviations  or  contractions  it  would  read  thus : 

Kecipe 

Potassce  Acetatis  drachmas  quinque. 
Tincturce  Digitalis  drachrnam  unam. 
Syrupi  Aurantii  unciam  unam. 
Decocti  Scoparii  ad  uncias  octo. 
Mis  3,Jlat  m,isiura.     Capiat  cochlearia  duo  magna  quarta  quaque  hora  ex  paululo 
aquce. 

The  student  will  find  benefit  from  a  careful  study  of  the  following 
page,  in  which  the  Latin  of  the  above  prescription  is  arranged  accord- 
ing to  the  English  idiom,  and  each  word  parsed  and  translated. 
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R  (Recipe). 

V  (quinque). 
3  (drachmas). 
Acet.  (acetatis). 
Pot.  (potassiE). 


R  (Recipe). 

j  (unam). 

z  (drachmam). 
Tinct.  (tincturas). 
Digit,  (digitalis). 


R  (Recipe), 
j  (unam). 
"^  (unciam). 
Syr.  (syrupi). 
Aur.  (aurantii). 


R  (Recipe). 

Ad. 

viij  (octo). 

"^  (uncias). 

Decoct.^  (decocti). 

Sco}).  (scoparii). 


M.  (misce). 
Mist,  (mistura). 
Ft.  (fiat). 


Recipe  Potassce  Acetatis  drachmas  quinque. 

V.  irr.  tr.  imp.  m.  2d  per.  s.,  to  agree  with  its  nom.  Tu— 
"thou"  (understood).  Recipi-o,  recepi,  receptum,  re- 
cipere.     From  re  and  capio. 

num.  adj.  indec.  ac.  pi.  qual.  and  agreeing  with  drachmas. 

n.  f.  ac.  pi.    Drachma,  -ae. 

n.  f.  gen.  s.  qual.  drachmas.     Acotas,  -atis. 

n.  f.  gen.  s.  qual.  acetatis.     Potassa,  -ae. 


Take  thou 

five 

drachms, 
of  acetate 
of  potash. 


Recipe  Digitalis  Tincturce  drachmam  unam. 

(understood.)  Take  thou 
f  num.  adj.  ac.  s.  qual.  and  agreeing  with  drachmam.  ] 

I      Unus,  -a,  -um.  j  one 

n.  f.  ac.  s.  gov.  by  recipe.     Drachma,  -ae.  drachm. 

n.  f.  gen.  s.  qual.  drachmam.     Tinctura,  -ae.  of  the  tincture 

n.  f.  gen.  s.  qual.  tincturae.     Digitalis,  -is.  of  digitalis. 

Recipe  Aurantii  Syrupi  unciam  unam,. 

(understood.)  Take  thou 

(Parsed  as  before.)  one 

n.  f.  ac.  s.  gov.  by  recipe.     Uncia,  -ae.  ounce 

n.  m.  gen.  s.  qual.  unciam.     Syrupus,  -i,  of  syrup 

n.  neut.  gen.  s.  qual.  syrupi.     Aurantium,  -ii.  of  orange  peel. 

Recipe  Decocti  Scoparii  ad  uncias  octo. 

(understood.)  Take  thou 

prep,  used  adverbially.  up  to 

num.  adj.  indec.  qual.  uncias.  eight 

n.  f.  ac.  pi.  gov.  by  recipe.    Uncia,  -ae.  ounces 

n.  neut.  gen.  s.  qual.  uncias.     Decoctum,  -i.  of  the  decoction 

n.  masc.  gen.  s.  qual.  decocti.     Scoparius,  -ii.  of  broom. 

Misce,  fiat  m,istura. 

V.  trans,  imp.  m.  p.  t.,  agreeing  with  and  governed  ] 

by  Tu  (understood).  Misceo,  -ui,  mixtum  or  mis-  j-  Mix  you,  or  mix. 

turn,  miscere.  J 

n.  f.  nom.  s.,  governing  fiat.    Mistura,  -ae.  Let  the  mixture 
v.  used  as  passive  of  facio,  pres.  sub.  3d  s.     Used  ) 

as  imp.  gov.  by  and  agreeing  with  mistura.    Fio,  j-  be  made. 

factus  sum,  fieri ;  to  be  made  or  become.  J 


Capiat  cochlearia  duo  magna  quarta  quaque  hora  ex  jxiululo  aquae. 


Cpt.  (capiat). 

ij  (duo). 

Mag.  (magna). 
Coch.  (cochlearia). 
q.q.  (quaque). 

4te  (quarta). 

Hord. 
Ex. 

Paul,  (paululo). 

Aq.  (Aquae). 


irr.  V.  tr.  sub.  m.  pr.  t.  3d  per.  s.,  agreeing  with 
and  gov.  by  Is — "  he"  (understood),  Capio,  cepi, 
captum,  capere,  the  present  subjunctive  used  as 
[      an  imperative.  J 

{num.  adj.  ac.  pi.  neut.  qual.  and  agreeing  with  ) 
cochlearia.     Duo,  -ae,  -o.  J 

{adj.  ac.  pi.  neut.  qual.  and  agreeing  with  coch- 
learia.    Magnus,  -a,  -um. 
n.  ae.  pi.  neut.,  gov.  by  capiat.    Cochleare,  -is. 
f  pron.  indef.  abl.  s.,  qualifying  and  agreeing  with 
\      hor^.     Quisque,  quceque,  quodque. 
f  num.  adj.  abl.  s.,  qualifying  and  agreeing  with 
I      hora.     Quartus,  -a,  -um. 
n.  f.  abl.  s.     Hora,  -ae. 
prep. 


f  adj.  abl.  s.  Used  as  a  noun,  gov.  by  e.x.    Paululijs,  1 
\      -a,  -um.  J 

n.  f.  gen.  s.  qual.  paululo.     Aqua,  -ae. 


He  may  take, 
or  let  him  take, 

two 

large 

tablespoonfuls 
at  each 

fourth 

hour 
out  of 

a  little 

of  water. 


^  Some  authorities  would  put  Decoct,  in  the  accusative,  governed  by  recipe.  In  the  same 
way,  where  the  student  meets  Aquae  ad  ^  in  the  different  prescriptions  and  formulae  through- 
out this  work,  he  may  substitute  Aquam  ad  ^  ;  but  this  latter  is  by  no  means  so  idiomatic  as 
Aquae  ad  J. 
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Abbreviations  are  necessary  in  writing  prescriptions,  and  they  are 
universally  employed.  Great  care  must  be  taken,  however,  to  avoid 
ambiguities,  which  may  mean  death  to  the  patient.  Usually,  the 
careful  pharmacist  gathers  from  the  directions  and  the  quantities  the 
information  which  guides  him  into  safety.  A  few  examples  of  de- 
fective abbreviations  are  appended,  a  number  of  which  are  taken  from 
Pareira's  Physician's  Prescription-Book. 


Acid.  Hydrcc 

Aconit. 

Ammon. 
Aq.  Chlor. 
Aq.  Fontis. 
Calc.  Chlor. 

Chlor. 

Emp.  Lyt. 

Ext.  Col. 
Hyd.  Chlor. 


May  mean  Acidum  Ilydro- 
chlorieum  or 

Aciduin  Hydrocyanicum. 

Aconitine. 

Aooniti  Radix. 

Aconiti  Folia. 

Ammonia  (alkali). 

Ammoniac  (gum-resin). 

Aqua  Chlori. 

Aqua  Chloroformi. 

May  often  be  read  Aqua 
Fortis. 

Calcium  Chloride. 

Chlorinated  Lime. 

Chlorine. 

Chloroform. 

Chloral. 

Emp.  Lytharg.  (lead  plas- 
ter,— old  name). 

Emp.  Lyttaj  (blistering 
plaster). 

Extractum  Colehici. 

Extractum  Colocynthidis. 

Calomel. 

Corrosive  Sublimate. 

Chloral  Hydrate. 


Hydr. 

Hydr.  Perox. 
Mist.  Ammon. 

Potass.  Hyd. 

Sod.  Hypo. 
Sod.  Sulph. 

Sulph. 

Zinci  Fhosph. 


Hydrargyrum  (mercury). 

Hydras  (hydrate). 

Ilydriodas  (hydriodate). 

Hydrochloras  (hydrochlo- 
rate). 

Hydrocyanas  (hydrocya- 
nate). 

Hydrogen  Peroxide. 

Hydrargyri  Peroxidum. 

Ammonia  Mixture. 

Mixture  of  Ammoniac 
(gum-resin). 

Potassium  Hydrate  (caustic 
potassa). 

Potassium  Hydriodate  (io- 
dide of  potassium). 

Sodium  Hyposuljihite. 

Sodium  Hypophosphite. 

Sodium  Sulphate. 

Sodium  Sulphite. 

Sodium  Sulphide. 

Sulphur. 

Sulphide. 

Sulphate. 

Sulphite. 

Zinc  Phosphate. 

Zinc  Phosphide. 


The  above  list  might  be  indefinitely  prolonged.  Sufficient  has  been 
clearly  shown,  however,  to  convince  even  the  most  sceptical  practi- 
tioner of  the  grave  danger  of  careless  abbreviation.  The  following 
table  of  abbreviations,  terms,  etc.,  used  in  prescriptions  will  be  of  ser- 
vice to  the  pharmacist,  by  enabling  him  to  translate  some  of  the  tech- 
nical phrases  used  in  writing  prescriptions  : 


Word  or  Phrase. 

Contraction. 

Meaning. 

Word  or  Phrase. 

Contraction. 

Meaning. 

A,  aa 

Of  each. 

Adjacens 

Adjac. 

Adjacent. 

Abdomen 

Abdom. 

The  belly; 

Ad  libitum 

Ad  lib. 

At  pleasure. 

Absente  febre 

Abs.  febr. 

In  the  absence  of 

Admove,  ad- 

Admov. 

Apply,   let    it    be 

fever. 

moveatur, 

applied,  let  them 

Accurate 

Accurately. 

admovean- 

be  applied. 

Ad 

Ad 

To,  up  to. 

tur 

Ad  duas  vices 

Ad  2  vie. 

At  twice  taking. 

Adstante 

Adst.  febre. 

AVhen  the  fever  is 

Ad  secundum 

To  the  second  time. 

febre 

on. 

vicem 

Adversnm 

Adv. 

Against. 

Ad  tertiam  vi- 

For three  times. 

Aggrediente 

Aggred. 

While  the  fever  is 

cem 

febre 

febre. 

coming  on. 

Adde,  or   ad- 

Ad.  or  add. 

Add,  or  let  them 

Agitato  vase 

The     vial     being 

dantur,  ad- 

be  added,  to  be 

shaken. 

dendus,  ad- 

added,   by   add- 

Aliquot 

Some. 

dendo 

ing. 

Alter 

The  other. 

Ad     defectio- 

Ad  def.  an- 

To fainting. 

Alternishoris 

Every  other  hour. 

nem  animi 

imi. 

Aluta 

Leather. 

Ad       gratam 

Ad    grat. 

To    an    agreeable 

Alvo  adstric- 

Alv.  adst. 

The   bowels  being 

aciditatem 

acid. 

sourness. 

ta 

confined. 

Adhibendus 

To     be    adminis- 

Alvus 

The  belly. 

tered. 

Amplus 

Large. 
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Word  or  Phrase. 

Contraction. 

Meaning. 

Word  or  Phrase. 

Contraction. 

Meaning. 

Ana 

A.,  aa. 

Of  each. 

Colaturae 

Colatur. 

To,    or    of,    the 

Aqua 

Aq. 

Water. 

strained  liquor. 

Aqua  astricta 

Aq.  astr. 

Frozen  water. 

Colatus 

Coliit. 

Strained. 

Aquabulliens 

Aq.  bull. 

Boiling  water. 

Coletur 

Colet. 

Let  it  be  strained. 

Aqua  commu- 

Aq. comm. 

Common  water. 

Colcntur 

Colent. 

Let   them   bo 

nis 

strained. 

Aquafcrvens 

Aq.  ferv. 

Hot  water. 

Collutorium 

CoUut. 

A  mouth-wash. 

Aqua  fluviati- 

Aq.  fluv. 

River  water. 

Collyrium 

Collyr.,Coll. 

An  eye-wash. 

lis 

Coloretur 

liCt  it  be  colored. 

Aqua  fontalis 

Aq.  font. 

Spring  water. 

Compositus 

Comp. 

Coiiijiounded. 

(or  fontisor 

Concisus 

Cut. 

fontana) 

Confectio 

Conf. 

Confection. 

Aqua  marina 

Aq.  mar. 

Sea  water. 

Congius 

Cong. 

A  gallon. 

Aqua  nivalis 

Aq.  niv. 

Snow  water. 

Conserva 

Cons. 

A   con.-^crve ;   also 

Aqua  pluvia- 
tilis(orplu- 

Aq.  pluv. 

Rain  water. 

kec])  (thou). 

Continuantur 

Cont.  rem. 

Let  the  medicines 

vialis) 

remedia 

be  continued. 

Aut 

Or. 

Contusus 

Bruised. 

Balneum  are- 

B. A. 

Sand-bath. 

Coque,       Co- 

Coq. 

Boil,  let  them  be 

nas 

quantur 

boiled. 

Balneum  ma- 

B.  M. 

A  salt-water  bath. 

Coque  ad 

Coq.    ad 

Boil    to    the    con- 

rite or  ma- 

medietatis 

med.  con- 

sumption  of  half. 

ris 

consump- 

sumj). 

Balneum   va- 

B.  V. 

A  vapor-bath. 

tionem 

porosum  or 

Coque  secun- 

Coq. S.  A. 

Boil  according   to 

vaporis 

dum  artem 

art. 

Balsamum 

Bals. 

Balsam. 

Coque  in  sufR- 

Coq.  in  S.  A. 

Boil     in    a    suffi- 

Barbadensis 

B.B.,B,B.S. 

Barbadoes. 

cientequan- 

cient      quantity 

Bene 

Well. 

titate  aquae 

of  water. 

Bibe 

Bib. 

Drink. 

Cor,  cordis 

The  heart. 

Biduum 

Two  days. 

Cortex 

Cort. 

The  bark. 

Bis 

Twice. 

Coxa 

The  hip. 

Bis  in  die 

Bis  in  d. 

Twice  a  day. 

Cras,   Crasti- 

Crast. 

To-morrow. 

Bis  indies 

Bis  in  d. 

Twice  a  day. 

nus 

Bolus  . 

Bol. 

A  large  pill. 

Cras  mane  su- 

To    be    taken    to- 

Bulliat,   bul- 

Bull. 

Let  boil. 

mendus 

morrow  morning. 

liant 

Cras  nocte 

To-morrow  night. 

Butyrum 

But. 

Butter. 

Cras  vespcre 

To-morrow     even- 

Casruleus 

Ceerul. 

Blue. 

ing. 

Calefactus 

Warmed. 

Crastinus 

For        to-morrow, 

Calomel 

Cal. 

Mild    chloride   of 

early. 

mercury. 

Cujus,  Cujus- 

Cuj. 

Of  which,  of  any. 

Calomelas 

Calomel,    or   mild 

libet 

chloride  of  mer- 

Cum 

C. 

AVith. 

cury. 

Cyatho  these 

In  a  cup  of  tea. 

Capiat 

Cap. 

Let   him  (or  her) 

Cyathus,    vel 

Cyath.,    C. 

A  wineglass,  from 

take. 

Cyathus  vi- 

vinar. 

one-half   to   two 

Caute 

Cautiously. 

narius 

fluidounccs. 

Charta 

Chart. 

Paper. 

Da,  dctur 

D.,  det. 

Give,  let  be  given. 

Chartula 

Small  paper. 

De 

Of,  or  from. 

Cibus 

Food. 

Deaurentur 

Dcaur.  pil. 

Lot    the   pills    be 

Cochlear      or 

Coch.,  Coch- 

A     spoonful,     by 

pilulae 

gilt. 

cochleare, 

leat. 

spoonfuls. 

Debitaspissi- 

Deb.  spiss. 

A  proper  consist- 

CochleatJm 

tudo 

ence. 

Cochleare  am- 

Coch.  amp. 

A  tablespoonful. 

Debitus 

Due,  proper. 

plum 

Decanta 

Dec. 

Pour  off. 

Cochleare 

Coch.  mag. 

A   large   spoonful 

Decern,  Deci- 

Ten,  the  tenth. 

magnum 

(about    half    an 

mus 

ounce). 

Decoctum 

Decoct. 

A  decoction. 

Cochleare  me- 

Coch. med. 

A  dessertspoonful 

Decubitus 

Decub. 

Lying  down. 

dium        or 

(about  two  flui- 

De     die     in 

De  d.  in  d. 

From  day  to  day. 

modicum 

drachms). 

diem 

Cochleare  i)ar- 

Coch.  parv. 

A         teaspoonful 

Dein 

Thereupon, 

vum 

(about  one  flui- 
drachm). 

Dcglutiatur 

Deglut. 

May  or  let  be  swal- 
lowed. 

Coctio 

Coct. 

Boiling. 

Dentur  tales 

D.     t.     d. 

Let  4  such    dosei 

Cola 

Col. 

Strain. 

doses  No.  iv 

No.  iv. 

be  given. 
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Word  or  Phrase 

Contraction. 

Meaning. 

Word  or  Phrase 

Contraction. 

Meaning. 

Detur  in  du- 

Let  twice  as  much 

Fiant  chartu- 

Ft.     chart. 

Make  12  powders. 

plo 

be  given. 

lae  xij 

xij. 

Dexter,  Dex- 

The  right. 

Fiat      colly- 

Ft.  collyr. 

Make  an  eye-wash. 

tra 

rium 

Diebus  alter- 

Dieb.  alt. 

Every  other  day. 

Fiatconfectio 

Ft.  confec. 

Make  a  confection. 

nis 

Fiat  electua- 

Ft. elect. 

Make     an      elec- 

Diebus tertiis 

Dieb.  tert. 

Every  third  day. 

rium 

tuary. 

Diluculo 

Diluc. 

At  break  of  day. 

Fiat  emplas- 

Ft.       emp. 

Make   a  plaster  6 

Dilue,     Dilu- 

Dil. 

Dilute  (thou),  di- 

trum 6x4 

6X4. 

by  4(inches^ 

tus 

luted. 

Fiat  emplas- 

Ft.    emp." 

/ilHtU 

Dimidius 

Dim. 

One-half. 

trum      epi- 

epispast. 

Directione 
propria 

D.  P.  or  di- 
rec.  prop. 

With  a  proper  di- 
rection. 

spasticum 
Fiat  emplas- 

Ft.    emp. 

Make  a  blister. 

Dividatur 

D.  in  p.  aeq. 

Let  it  be  divided 

trum     ves- 

vesicat. 

in  partes 

into  equal  parts. 

icatorium 

aequales 

Fiat  emulsio 

Ft.  emuls. 

Make  an  emulsion. 

Dividendus, 

To  be  divided. 

Fiat  enema 

Ft.  enema. 

Make  an  injection 

-a,  -um 

(for  rectum). 

Dolor 

Pain. 

Fiat    garga- 

Ft.  garg. 

Make  a  gargle. 

Donee 

Until. 

risma 

Donee     alvus 

Until  the   bowels 

Fiat  haustus 

Ft.  haust. 

Make  a  draught. 

bis  dejicia- 

have  been  twice 

Fiat  infusum 

Ft.  infus. 

Make  an  infusion. 

tur 

evacuated. 

Fiat  injectio 

Ft.  inject. 

Make  an  injection 

Donee     alvus 

Until   the   bowels 

(for  urethra). 

soluta  fuerit 

shall  be  opened. 

Fiat  lege  ar- 

F.  L.  A. 

Let  it  be  made  by 

Donee     dolor 

Until  the  nephritic 

tis 

the  rules  of  art. 

nephritieus 

pain  is  removed. 

Fiat  linimen- 

Ft.  linim. 

Make  a  liniment. 

exulaverit 

tum 

Dosis 

D. 

A  dose. 

Fiat  massa 

Ft.   massa. 

Make  a  mass. 

Durante     do- 

While    the     pain 

Fiat  massa  et 

Ft.    mas. " 

lore 

lasts. 

divide     in 

div.    in 

Eadem  (fern.) 
Eburneus 

Eburn. 

The  same. 
Made  of  ivory. 

pilulas  xij 
Fiat  massa  in 

pil.  xij. 
Ft.    mas. 

Make  12  pills. 

Edulcorata 

Ed. 

Edulcorated. 

pilulas   xij 

div.    in 

Ejusdem 

Ejusd. 

Of  the  same. 

dividenda 

pil.  xij. 

Electuarium 

Elect. 

An  electuary. 

Fiat  massa  in 

Ft.  mas.  in 

Make  40  lozenges 

Emesis 

Vomiting. 

trochi  s  c  0  s 

troch.    x! 

Enema 

En. 

An  enema,  a  clys- 
ter. 

xl        divi- 
denda 

div. 

Enemata 

Clysters. 

Fiat  mistura 

Ft.  mist. 

Make  a  mixture. 

Et 

And. 

Fiant  pilulae 

Ft.  pil.  xij. 

Make  12  pills. 

Evanuerit 

Shall  have  disap- 

xij 

peared. 

Fiat  pulvis 

Ft.  pulv. 

Make  a  powder. 

Exhibeatur 

Exhib. 

Let  it  be  exhibited. 

Fiant       pul- 

Ft.  pulv.] 

Extende 

Ext. 

Spread. 

veres  xij 

xij. 

Extende  super 

Ex.       sup. 

Spread  thou  upon 

Fiat  pulvis  et 

Ft.  pulv. 

alutam  mol- 

alut.  moll. 

soft  leather. 

divide      in 

et    div. 

lem 

Extractum 

Extr. 

An  extract. 

chartulas 

in  char.  , 
xij.          I 

Make  12  powders. 

Fac,        Fiat, 

F.,  Ft. 

Make,    let    it    be 

Fiat  pulvis  in 

Fiant 

made,  let   them 
be  made. 

chartulas 
xij       divi- 

Fac     pilulas 

F.  pil.  xij. 

Make  12  pills. 

denda 

duodecim 

Fiat     secun- 

F. S.  A.  K. 

Let    it    be    made 

Farina 

Flour. 

dum     artis 

according  to  the 

Fasciculus 

A    bundle   which 

regulas 

rules  of  art. 

can    be    carried 

Fiat  solutio 

Ft.  solut. 

Make  a  solution. 

under  the  arm. 

Fiat  supposi- 

Ft.  suppos. 

Make    a  supposi- 

Febre       du- 

Feb. dur. 

During  the  fever. 

torium 

tory. 

rante 

Fiant  suppos- 

Ft.  suppos. 

Make  4    supposi- 

Febris 

Fever. 

itoria  iv 

iv. 

tories. 

Femoribusin- 

Fem.      in- 

To the  inner  parts 

Fiat  trochis- 

Ft.      troch. 

Make  24  lozenges. 

ternis 

tern. 

of  the  thighs. 

ci  xxiv 

xxiv. 

Fervens 

Ferv. 

Boiling. 

Fiatunguen- 

Ft.  ung. 

Make      an     oint- 

Fiat      cata- 

Ft.       cata- 

Make a  poultice. 

tum 

ment. 

plasma 

plasm. 

Fiat  veniBsec- 

Bleed. 

Fiat  ceratum 

Ft.  cerat. 

Make  a  cerate. 

tio 
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Word  or  Phrase. 

Contraction. 

Meaning. 

Word  or  Phrase. 

Contraction. 

Meaning. 

F.ictilis 

Earthen. 

Inter 

Between. 

Filtra 

Filter  (thou). 

Intcrnus 

Inner. 

Filtram,  Fil- 

A  filter. 

Jam 

Now. 

trum 

Jeiitaculum 

Jent. 

Breakfast. 

Fistula      ar- 

A    syringe    fitted 

Julepus,   Ju- 

Jul. 

A  julej>. 

inata 

for  use. 

lepum 

Fluidus 

Fl. 

Liquid. 

Jusculum 

A  broth. 

Formula 

A  pre.scrij)tion. 

Juxta 

Near  to. 

Frustillatim 

Frust. 

In  little  pieces. 

Kali  )ira;para- 

Kal.  ppt. 

Prepared  kali,  or 

Fuerit 

Shall  have  been. 

tum  (potas- 

carbonate  or  bi- 

Gargarisma 

Garg. 

A  gargle. 

saj      carbo- 

carbonate  of  pot- 

Gelatinaqua- 

In    any    kind   of 

nas) 

ash. 

vis 

jelly. 

Lac 

Milk. 

Gradatim 

By  degrees,  grad- 

Lana 

Flannel. 

ually. 

Languor 

Faintness. 

Grana        sex 

Six      grains     by 

Lateridolenti 

Lat.  dol. 

To  the  side  that  is 

pondere 

weight. 

j)ainful. 

Granum, 

Grain,  grains. 

Lectus 

A  bed. 

Grana 

Linimentum 

Liniment. 

A  liniment. 

Gratus 

Pleasant. 

Linteura 

Lint. 

Gutta 

Gtt, 

A  drop. 

Liquor 

Liq. 

A  solution. 

GuttEe 

Gtt. 

Drops. 

Lotio 

A  lotion. 

Guttatim 

Guttat. 

By  drops. 

Maeera 

Mac. 

Macerate. 

Guttis      qui- 

Gutt.   qui- 

With  a  few  drops. 

Magnus 

Mag. 

Large. 

busdam 

busd. 

Mane,    Mane 

In    the  morning, 

Harumpilula- 

Har.      pil. 

Let  three  of  these 

primo 

very  early  in  the 

rumsunian- 

sum.  iij. 

pills  be  taken. 

morning. 

tur  tres 

Manipulus 

M.  or  Man. 

A  handful. 

Haustus 

Haust. 

A  draught. 

Manus 

The  hand. 

Haustus  pur- 

H,  p.  n. 

A                purging 

Massa,  Massa 

A    mass,    a    pill- 

gansnoster 

draught      made 

pilularis 

mass. 

according    to    a 

Matutinus 

In  the  morning. 

practitioner's 

Medius 

Middle. 

own  formula. 

Mensura 

By  measure. 

Hebdomada 

A  week. 

Mica  panis 

Mic.  pan. 

Crumb  of  bread. 

Herba 

An  herb. 

Minimum 

M.  or  Min. 

A  minim. 

Heri 

Yesterday. 

Minntum 

A  minute. 

Hie,       Ha?e, 

This. 

Misce 

M. 

Mix. 

Hoc 

Mistura 

Mist. 

A  mixture. 

Hirudo 

A  leech. 

Mitte,  Mitta- 

Send,    let    it     be 

Hora 

H. 

An  hour. 

tur,       Mit- 

sent,     let    them 

Hor3,  somni 

H.     S.    or 

Just  before  going 

tantur 

be  sent. 

Her.  som. 

to   sleep,  or    on 

Mittc  sangui- 

Take    avyay  blood 

retiring  to  rest. 

nem  ad  un- 

to  12  ounces    at 

Hor3,  undeci- 

At    the    eleventh 

cias  duode- 

least. 

nia     matu- 

hour      of       the 

cini  saltern 

tina 

morning. 

Modicus 

Middle-sized. 

Hora  decubi- 

n.  D. 

At    the    hour    of 

Modo       prfB- 

Mod. 

In     the      manner 

tas 

going  to  bed. 

scripto 

prsesc. 

prescribed. 

Horae     unius 

Hor.       un. 

At  the  expiration 

Mora 

Delay. 

spatio 
Horis    intcr- 

spatio. 
Hor.       in- 

of  an  hour. 

More      dictu. 

More  diet.. 

In  the  manner  di- 

In   the    interme- 

Moresolito 

More  sol. 

rected,     in     the 

mediis 

term. 

diate  hours. 

usual  manner. 

Idem 

The  same. 

Mortarium 

A  mortar. 

Idoneus 

Proper. 

Nc         tradas 

Ne     tr.    s. 

Do     not     deliver 

Im])rimis 
Ineide,  Inci- 

First. 

sine  num- 

num. 

it    unless     paid. 

Inc. 

Cut  (thou),  being 

mo 

(Used  by  apoth- 

sus 

cut. 

ecaries  as  a  cau- 

Indies 

Tnd. 

From  day  to  day 
daily. 

tion    to  the   as- 
sistant when  the 

Infunde 

Inf. 

Pour  in. 

presence  of   the 

Infusum 

Infus. 

An  infusion. 

patient  prevents 

Injectio 

An  injection. 

the  master  from 

Injiciatur 

Let  a  clyster   be 

giving  a  verbal 

enema 

given. 

direction.) 

In  pulmento 

In  gruel. 

Nccnon 

Also. 

Instar 

1 

As  big  as. 

Nisi 

Unless. 
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Word  or  Phrase. 

Contraction. 

Meaning. 

Word  or  Phrase. 

Contraction. 

Meaning. 

Non 

Not. 

Pro      ratione 

According  to  the 

Nox,  noetis 

Night. 

aetatis 

age  of   the  pa- 

Nucha 

The  nape  of  the 

tient. 

neck. 

Pro  re  nata 

P.  r.  n. 

Occasionally. 

Nuraerus 

No 

Number. 

Pugillus 

Pug. 

A  pinch,  a  gripe 

Nux         Mos- 

A  nutmeg. 

between          the 

chata 

thumb  and  first 

Octarius 

0. 

A  pint. 

two  fingers. 

Octavus 

Eighth. 

Pulvis,      Pul- 

Pulv. 

A    powder,    pow- 

Octo 

Eight. 

verizatus 

dered. 

Oleum        lini 

Cold-drawn      lin- 

Pyxis 

A  pill-box. 

sine  igne 

seed  oil. 

Quantum    li- 

Q.I.,  Q.p., 

As   much   as  yoa 

Oleum    olivae 

0.  0.  0. 

Best  olive  oil. 

bet,           or 

Q.V. 

please. 

optimum 

Quantum 

Omni      hor§,, 

Omn.  hor., 

Every  hour,  every 

placet,      or 

Omni  biho- 

Omn.  bih., 

two  hours,  every 

Quantum 

rio,     Omni 

Omn. 

quarter     of     an 

vis,           or 

quadrante 

quadr.  hor. 

hour. 

Quantum 

horse 

volueris 

Omni  mane 

Every  morning. 

Quantum 

Q.  s. 

As    much    as     is 

Omni  nocte 

Every  night. 

suflBciat,  or 

suflBcient. 

Opus 

Need,  occasion. 

Quantum 

Ovum 

An  egg. 

satis 

Pannus 

A  rag. 

Qu§,qua  horS, 

Each  hour. 

Pars,  partis 

A  part. 

Quaque, 

Q.Q. 

Each  or  every. 

Partes  ssqua- 

P.  £e. 

Equal  parts. 

Quaque  hora 

Each  hour. 

les 

Quartus 

Fourth. 

Partitis  vici- 

Part.  vie. 

In  divided  doses. 

Quater 

Four  times. 

bu3 

Quatuor 

Four. 

Parvulus 

An  infant. 

Quibus 

From  which. 

CJoch.    par- 

Coch.  parv. 

A  teaspoonful. 

Quinque 

Five. 

vulum 

Quintus 

The  fifth. 

Parvus 

Little. 

Quoque 

Q.  Q. 

Also. 

Pastillus, 

A    little    ball    of 

Quorum 

Quor. 

Of  which. 

Pastillum 

paste,to  take  like 

Quotidie 

Daily. 

a  lozenge,  etc. 

Ratio 

Proportion. 

Pediluvium 

A  foot-bath. 

Recens 

Rec. 

Fresh. 

Per 

Through,  by. 

Recipe 

R 

Take. 

PeractS.    ope- 

When the  opera- 

Redactus    in 

Red.         in 

Let  it  be  reduced 

ratic  emet- 

tion  of  the  emetic 

pulverem, 

pulv.,  re- 

to  powder. 

ici 

is  finished. 

r  e  d  i  g  atur 

dig,       in 

Per     deliqui- 

By  deliquescence. 

in      pulve- 

pulv. 

um 

rem 

Pergo,      per- 

To  go  on  with. 

Regio       um- 

The        umbilical 

gere 

bilici 

region. 

Phiala    prius 

P.  P.  A. 

The  bottle  having 

Reliquus 

Remaining. 

agitata 

been  first  shaken. 

Repetatur, 

Rept. 

Let  it  be  repeated. 

Pilula 

A  pill.     ■ 

Repetantur 

let  them  be  re- 

Poculum, Po- 

Poeul.,  Po- 

A     cup,    a    little 

peated. 

cillum 

cill. 

cup. 

Respondere 

To  answer. 

Pondere 

P. 

By  weight. 

Retinere 

To  keep. 

Pondus  civile 

Civil            weight 

Saltem 

At  least. 

(avoirdupois 

Scatula 

Scat. 

A  box. 

weight). 

Scilicet 

Namely. 

Pondus  medi- 

Medicinal  (apoth- 

Secundum ar- 

S.  A.,  S.  N. 

According  to  art. 

cinale 

ecaries')  weight 

temjSecun- 

according  to  na- 

Pone aurem 

Behind  the  ear. 

dum    natu- 

ture. 

Post  singulas 

After  every  loose 

ram 

sedes  liqui- 

stool. 

Secundus 

Second. 

das 

Sedes 

The  alvine  evacu- 

Potus 

Drink. 

ation. 

Praep.arata 

Prepared. 

Semel 

Once. 

Prandium 

Prand. 

Dinner. 

Semis 

Ss. 

A  half. 

Primo  mane 

Very  early  in  the 

Semidraohma 

Semidr. 

Half  a  drachm. 

morning. 

Semihora 

Semih. 

Half  an  hour. 

Primus 

The  first. 

Septem 

Seven. 

Pro 

For. 

Septimana 

A  week. 

Aro  i-L  tJ 

(jbU-oroLina  iA. 
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Word  or  Phrase. 

Contraction. 

Meaning. 

Word  or  Phraae. 

Contraction. 

Meaning. 

Sescuncia 

An   ounce  and   a 
half. 

Summitates 

The    summits    or 
tops. 

Sesquihora 

An   hour    and    a 

Supcrbibendo 

Drinking      after- 

half. 

haustum 

wards             this 

Sex 

Six. 

draught. 

Sextus 

Sixth. 

Supra 

Above. 

Si 

If. 

Tabella  (dim. 

Tabel. 

A  lozenge. 

Sic,  Sic  ? 

So,  is  it  so? 

of  tabula,  a 

Signa 

Sig. 

Mark  thou. 

table) 

Signetur    no- 

Let it  be  written 

Talis 

Such,  like  this. 

mine    pro- 

upon    with    the 

Tempori  dex- 

To  the  right  tem- 

prio 

propername(not 

tro 

ple. 

a  trade  name). 

Tempus,  tem- 

Time  or  temple. 

Simul 

Together. 

poris 

Sine 

Without. 

Ter 

Three  times. 

Singulorum 

Sing. 

Of  each. 

Ter  in  die,  or 

T.  i.  d.,  or 

Three  times  a  day. 

Si  non  valeat 

Si  n.  val. 

If  it  does  not  an- 

Ter die. 

t.  d. 

swer. 

Tore 

Ter. 

Rub. 

Si  opus  sit 

Si  op.  sit. 

If  necessary. 

Tcro 

I  rub. 

Si  vires  per- 

Si    vir. 

If    the    strength 

Tertius 

Third. 

mittant 

perm. 

will  bear  it. 

Tinctura 

Tinct. 

Tincture. 

Sit 

Let  it  be. 

Tres 

Three. 

Solus 

Alone. 

Triduum 

Three  days. 

Solve 

Dissolve. 

Tritura 

Trit. 

Triturate. 

Solvo,  solvere, 

To  dissolve. 

Trochisci 

Troch. 

Lozenges. 

Solutus 

Dissolved. 

Tussis 

A  cough. 

Somnus 

Sleep. 

Ultimo       (or 

Ult.  pracsc. 

The  last  ordered. 

Spiritus   vini 

Rectified  spirit  of 

Ultima) 

rectificatus 

wine. 

praescrip- 

Spiritus   vini 

Proof  spirit. 

tus 

tenuis 

Una 

Together. 

Spiritus  vino- 

Ardent   spirit   of 

Uncia 

An  ounce. 

sus 

any  strength. 

Ut  dictum 

Ut  diet. 

As  directed. 

Statim 

Stat. 

Immediately. 

Utendum 

Utend. 

To  bie  used. 

Stet,  Stent 

St. 

Let  it   stand,  let 

Uto,  uti 

To  make  use  of. 

them  stand. 

Vas  vitreum 

A  glass  vessel. 

Stratum  super 

S.  S.  S. 

Layer  upon  layer. 

Vchiculum 

A  vehicle. 

stratum 

Vel 

Or. 

Subactus 

Subdued. 

Venaesectio 

Bleeding    in    the 

Sub  finem  coc- 

When  the  boiling 

brachii 

arm. 

tionis 

is     nearly     fin- 
ished. 

Vesper,    ves- 
peris 

Vesp. 

The  evening. 

Subinde. 

Frequently. 

Vices 

Turns. 

Sumat  talem 

Let    the    patient 

Vires 

Strength. 

take    one     like 

Vitellus 

Yolk. 

this. 

Vitello       ovi 

Dissolved   in    the 

Sume,   Su- 

Sum. 

Take    (thou),   let 

solutus 

yolk  of  an  egg. 

mat,  Suma- 

him  take,  let  it 

Vitreum     vi- 

Glass. 

tur,  Suman- 

be     t.aken,     lot 

trum 

tur,  Sumen- 

them  be  taken. 

Vomitione 

Vom.  urg. 

The  vomiting  be- 

dus 

to  be  taken. 

urgente 

ing  troublesome. 

AUTOGRAPH   AND    QUESTIONABLE    PRESCRIPTIONS. 

In  the  following  j)ages  will  be  found  fac-siiuilcs  of  prescriptions  tawen 
from  the  author's  collection.  One  of  the  most  important  duties  of  the 
pharmacist  is  the  unrav^elling  of  prescriptions,  and  upon  his  cleverness 
in  accurately  divining  the  intention  of  the  physician  will  often  depend 
his  reputation  for  skill  and  ability.  It  may  be  found  that  as  one's 
experience  in  the  art  of  interpreting  increases,  that  there  will  be  ample 
justification  and  respect  for  the  philologist  who  dignified  the  art  of 
writing  prescriptions  by  such  a  massive  word  as  **  Pharmacocatagraph- 
ologia."     It  is  not  to  be  supposed  that  all  of  the  prescriptions  which 
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follow  are  of  a  character  which  would  prove  stumbling-blocks  to  those 
having  had  experience  in  tiiis  difficult  art;  indeed,  the  author  has  the 
highest  regard  for  the  rare  sagacity  possessed  by  the  American  pharma- 
cist, who  has  an  international  reputation  for  acuteness,  and  his  only 
apology  for  presenting  them  is  that  he  has  some  hope  of  aiding  the 
younger  members  by  some  useful  practice. 

It  should  be  noted  that  the  fac-simile  prescriptions  in  the  following 
pages,  whilst  faithful  reproductions,  are  really  clearer  and  are  usually 
easier  to  read  than  the  originals,  because  it  has  been  found  impossible 
to  reproduce  blurred  lead-pencil  marks,  greasy  spots,  finger  marks,  and 
the  crumpled  paper,  which  are  such  important  aids  in  obscuring  the 
legibility  of  every-day  prescriptions. 

The  succeeding  illustrations  are  all  that  we  have  space  for :  they 
show  the  importance  of  writing  prescriptions  upon  regularly  printed 
or  engraved  blanks,  on  which  the  name  of  the  physician  is  clearly 
shown,  with  his  office  hours  and  address,  in  order  that  the  pharmacist 
in  case  of  necessity  may  confer  with  him  speedily  and  have  all  doubts 
removf^d  about  the  interpretation  of  the  prescription. 

Omissions  and  Errors. — If  an  ohvwus  error  or  omission  is  detected 
by  the  pharmacist,  or  an  unusually  large  or  poisonous  dose  has  been 
prescribed,  it  is  generally  easy  to  gain  the  requisite  delay,  upon  the  plea 
that  the  prescription  Avill  require  considerable  time  to  compound,  or  for 
some  other  reason  which  will  not  excite  the  suspicions  of  the  patient, 
and  in  the  mean  time  the  physician  may  be  consulted  and  the  difficulty 
removed.  Good  judgment  is  necessary  at  all  times,  and  where  delay 
is  entirely  inadmissible  there  is  nothing  left  for  the  pharmacist  but 
to  assume  the  responsibility  of  making  the  dose  safe,  or  of  supplying 
the  omission  according  to  his  best  judgment.  In  this  case  a  written 
explanation  should  be  sent  immediately  to  the  physician. 

In  the  case  of  omissions  or  errors  on  the  part  of  the  pharmacist,  so 
much  judgment  is  needed  which  must  depend  upon  the  circumstances 
surrounding  each  case,  that  it  would  be  unsafe  to  offer  any  suggestions  : 
generally  the  physician  must  be  appealed  to,  and  upon  his  skill  and  tact 
reliance  must  be  placed.  In  such  cases  it  is  not  often  that  he  is  found 
unwilling  to  exercise  his  good  offices.  One  instance  is  on  record  show- 
ing rare  tact  on  the  part  of  an  apothecary  :  it  occurred  before  the  prac- 
tice of  checking  prescriptions  became  common.  After  renewing  a 
mixture,  he  realized,  just  as  he  was  in  the  act  of  handing  the  bottle  to 
the  nervous  and  suspicious  old  gentleman  for  whom  it  was  intended, 
that  he  had  omitted  one  of  the  principal  ingredients :  to  hand  it  to 
him  and  permit  his  departure  would  have  been  professional  suicide, 
to  hesitate  and  take  it  back  after  the  patient  had  watched  the  process 
of  compounding,  and  had  seen  the  bottle  labelled  and  wrapped,  would 
have  excited  unpleasant  suspicions  and  have  been  equally  disastrous. 
At  once  grasping  the  situation,  he  dropped  the  bottle  upon  the  counter, 
allowing  it  to  break  to  pieces,  whilst  in  the  act  of  handing  it  to  the 
patient,  then,  with  an  apology  for  the  accident,  he  quickly  proceeded  to 
compound  the  mixture  over  again,  this  time  with  every  ingredient  in  it. 
He  fully  believed  that  any  proper  sacrifice  should  be  cheerfully  made 
to  avoid  loss  of  confidence. 
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Fig.  389  is  a  good  representation  of  a  class  of  prescriptions  far  too  common  in 
every-day  practice.     If  taken  by  a  patient  to  a  pharmacy  where  the  habit  and  hand- 
writing of  the  physician  are  not  known  it  Would  prove  a  veritable  puzzle.     The  lirst 
thouglit  of   the   compounder   will    natu- 
rally be  solution  of  magnesia ;   then  the  Fio.  339. 
absence  of  directions  will  cause  him   to 
stop  and  consider,    lie  may  then  run  over 
in  his  mind  the   numerous    solutions  of 
magnesia  with  which  he  is  familiar  and 
possibly  select  one  of  the  most  harmless ; 
then,  choosing  the  best  course,  he  asks  the 
patient,  in  a  matter-of-fact  way,  whether 
the   doctor   left   any  directions    how   the 


medicine  was  to  be  used.    "Oh,  yes,  with  n. 

a  syringe."    More  puzzled  now  than  ever,  v_y  ^ 

but  not  showing  to  the  patient  the  slight-  /^tv'**''^^ 


est  embarrassment,  he  suddenly  catches  7 

the  idea  that  Magendie's  solution  of  mor- 

phine  is  to  be  used  hypodermically.     A  Questionable  prescription. 

few   more    skilful   questions    remove    all 

doubt,  and  the  patient  hastens  away  convinced  that  the  apothecar}'  is  careful,  and 

never  suspects  tliat  faulty  abbreviation  and  a  worse  fuilt  in  writing  the  directions 

on  the  part  of  the  physician  have  given  the  pharmacist  one  more  reason  to  lament 

his  serious  want  of  care. 

The  writer  displays  a  lack  of  education  by  prescription  390,  although  there  are  no 
particular  difficulties  in  compounding  it.  "  Tr.  degital  purp"  would  be  easily  ren- 
dered by  an  experienced  compounder  tincture  of  digitalis.  "  EathiT  nitr.  alcoh" 
would  become  spirit  of  nitrous  ether.  The  next  ingredient  would  be  apt  to  puzzle 
the  uninitiatt'd,  but  any  one  familiar  with  German  prescriptions  would  have  no  diffi- 
culty in  selecting  syrup  of  liquorice  as  the  article  wanted,  "Syr.  Liquiritia3"  being 
the  common  term  for  it.     The  bad  habit  of  using  a  dash  to  signify  "  the  same,"  in 

Fro.  390. 
^(^     C?/U^^^^f^j(  Fio.  391. 


Faulty  prosciiption.  Carelessly-written  prescription. 

place  of  a  ditto-mark,  is  n!)t  thoroughly  established  in  this  country,  although  there 
would  be  no  great  difficulty  in  guessing  at  the  prescriber's  meaning.  The  use  of 
eitlier  ditto-miu-ks  or  dashes  in  prescription-writing  is  a  practice  more  honored  in  the 
breach  than  in  the  observance  by  careful  prescribers.  The  unusual  order  in  which 
the  quantity  in  the  "  Signa"  appears  betrays  the  nationality  of  the  writer, — "  Every 
2  hours  a  \  table  spoon," — although  it  would  be  easily  understood  to  mean,  Take  a 
dessertsponnlul  every  two  hours. 

Prescription  391  has  proved  a  puzzle  to  many  expert  ph;\rmjicists.     The  bad  habit 
of  running  the  quantities  into  one  another,  the  equally  bad  ta>te  shown  in  using 
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both  English  and  Latin  in  the  same  prescription,  and  the  exhibition  of  gross  care- 
lessness about  the  whole  composition,  make  it  a  unique  specimen.  The  original  in 
the  author's  possession  was  written  with  a  very  soft  lead-pencil,  and  is  considerably 
blurred.  One  drachm  of  chlorate  of  potassium  is  to  be  dissolved  in  one  ounce  of 
boiling  water,  one  ounce  of  solution  of  morphine,  and  two  ounces  of  syrup  of  tolu. 
The  dots  which  should  be  over  the  numerals  representing  I's  have  so  strayed  from 

their  legitimate  use  as  to  have  lost  their 

Fig.  392.  identity   entirely,   and    the   third   line    is 

#_  almost  unrecognizable.     One  would  sup- 

JX.  pose  that  its  dangerous  character  would 

have  saved  it  from  such  a  fate. 

Prescription  392  illustrates  a  common 
fault, — an  omitted  quantity.  It  has  evi- 
dently been  written  for  a  patient  suffer- 
ing some  pain,  and  has  been  designed  for 
immediate  use.  Of  course  such  a  pre- 
scription should  be  insiantly  returned  to 
the  prescriber,  the  pharmacist  gaining 
lime  by  stating  to  the  patient  that  it  will 
take  some  time  to  compound  it.  If,  how- 
c     y  J         ^^1^  ^       ever,  there  is  great  urgency,  the  physician 

•f^  f     .     (/^Ji^'     C-^'^l^   V'  niit  being  accessible,  and  the  pharmacist  is 

* prepared  to  assume  the  risks  which  such 

a   course   entails,  one   grain  of  morphine 

C^  _        /^^  l>v^  ^ /Le.  sulphate  may  be  used  if  the  patient  is  an 

J  "^  ^/  *"  *  adult  and  able  to  bear  it,  as  it  is  strongly 

^  probable   that   the   intention  of  the  pre- 

Faulty  prescription.  scriber  was  to  give  one-sixth  of  a  grain  as 

a  dose.     This  course  is  not  recommended, 

however,  as  one  to  be  followed  by  the  pharmacist,  except  in  rare  emergencies,  and 

the  physician  should  be  notified  at  once  of  the  facts. 

Fig.  393  is  an  exact  reproduction  of  a  prescription  presented ,in  the  ordinary  course 
of  business.     It  was  written  by  a  young  physician  who  had  become  enamoured  of 


Fig.  393. 


'7^ 


o 
o 


Fig.  394. 


Dangerous  prescription. 


Double  direction  pri-soiiption. 


European  methods,  but  had  not  sufficiently  mastered  the  intricacies  of  the  metric 
system  to  be  sure  of  his  doses.  A  dose  of  s'ix  centigrammes  (about  nine-tenths  of  a 
grain)  of  atropine   sulphate  was  ninety  times  larger  than  he  intended  to  give  to 
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the  patient.  In  this  case  the  prescription  was  held  until  amended,  and  the  pro- 
verbial caution  of  the  pharmacist  saved  the  patient's  life  and  probably  the  phy- 
sician "s  reputation. 

Prescription  394  is  a  fac-simile  of  one  written  by  a  celebrated  physician  of  Phila- 
delphia. In  all  probability  no  greater  difficulty  was  experienced  in  compounding 
the  prescription  than  was  found  by  the  patient  in  t.^Jcing  it.  It  is  rather  unusual  to 
duplicate  the  signa,  however,  and  the  high 

character  of  the  physician  precludes  the  pos-  FiG.  396. 

sibility  of  there  being  any  truth  in  the  sug-     ^k       /•  , 

gestion  of  the  cause  of  the  duplication,  that  ^^ ^Crpl\  l/cA-  ''f / 
the  prescription  had  been  previously  com-  '  ' ^rj  ^  }'^^'^'^tJi/ ^ 
pounded  and  tested  by  the  prescriber  himself. 


^ 


FiQ.  395. 


CUn-ii  j4iifLk  J^ 


yjmdJ. 


^^i  J 

Prcsciiplion  with  ambiguous  eigna. 


,r^-rt^(H^i 


7^-  $<nifK" '  f^nnff 


Involved  prescriptiuu. 


But  the  chief  interest  in  this  pre- 
FiQ.  397. 


Prescription  395  would  probably  offer  some  difficulty  in  compounding  on  account 
of  the  deficiency  of  water,  particularly  in  cold  weather,  potassium  bromide  being 
much  more  soluble  in  warm  than  in  cold  water.     ~ 
scription  centres  in  the  directions  to  the  patient, 
who,  if  so  unfortunate  as  to  be  "  unable  to  sleep 
in  water,"  is  required  to  take  a  "  full"  teaspoon- 
ful. 

In  prescription  390,  which  was  written  by  a 
German  physician  of  the  old  school,  we  have  an 
illustration  of  a  peculiarly  involved  and  cramped 
style;  the  difficulty  in  deciphering  the  original 
being  greatly  enhanced  by  the  doctor's  selection 
of  a  narrow,  soiled  piece  of  paper  and  a  soft  black 
lead-pencil  as  the  means  of  communicating  his 
ideas  of  the  patient's  needs.  The  fac-simile  gives 
the  style  and  the  construction  of  the  letters  cor- 
rectly, but  lails  to  reproduce  the  imperfections 
of  the  lead-pencil  and  coarse  paper.  Three  and 
a  half  drachms  of  cascarilla  bark,  two  drachms 
of  asarum  root,  two  grains  of  ipecac  root,  si.\ 
drachms  of  bruised  juniper  berries,  are  to  l)e 
infused  with  sufficient  hot  water  to  make  the 
strained  infusion  measure  six  ounces,  in  which 
are  to  be  dissolved  fifteen  grains  of  extract  of 
lactucarium  ;  it  is  then  mixed  with  six  drachms 
of  camphor  water,  one  and  a  half  drachms  of 

cherry  laurel  water,  twelve  drops  of  simple  tincture  of  opium,  and  ten  drachms  of 
syrup  of  orange  peel.     A  tablespoonful  every  three  hours. 

The  prescription  shown  in  Fig.  307  is  a  type  of  a  style  familiar  to  all  who  have 
occasion  to  read  prescriptions.  No  attention  whatever  has  been  paid  to  reserving  a 
line  for  each  ingredient,  and  faulty  abbreviation  and  careless  writing  have  made  a 


^y-^/l 


Badly-written  prescription. 
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prescription  not  easy  to  decipher  with  any  degree  of  certainty.  If  phj'sicians  would 
endeavor  to  use  the  officinal  names  for  the  preparations  they  prescribe,  much  labor 
would  be  saved  and  the  liability  to  err  would  be  greatly  lessened.  Half  a  fluidrachm 
of  nitric  and  muriatic  acid  with  three  and  a  half  fluidounces  of  water  is  the  translation, 
and  it  is  known  in  this  case  that  the  official  nitro-hydrochloric  acid  was  wanted. 

Fig.   398  atfords  another  illustration  of  want  of  care  in  writing  a  prescription. 
Some  of  the  letters  show  an  ability  on  the  part  of  the  writer  to  form  letters  properly, 

which  would  indicate  that  he  could  write 
Fig.  398.  ^  legible  prescription  if  he  wished  to  ;  but 

A  p.  the  illegibility  increases  as  the  end  of  the 

1/  J  I  prescription  is   approached,  and  hurry  is 

\eJ       n         AX.  ^\  '  plainly  indicated.      It  happened  that  the 

j'X  /a[^      /yY  (A'YV        rtl  medicine  was  intended  for  a  poor  dispen- 

^'  sary  patient ;   but  one  might  t-iippose  that 


2 


Fig.  399. 


Carelessly-written  prescription. 


) 


Odd  prescription. 


poverty  and  sickness  are  heavy  enough  burdens  to  carry  without  having  the  ad- 
ditional and  unnecessary  one  of  the  risk  of  losing  life.  One  scruple  of  potassium 
bromide,  one  scruple  of  chloral  hydrate  (not  chloride  of  mercury,  calomel,  or  corro- 
sive sublimate),  one-quarter  of  a  grain  of  morphine  sulphate,  are  dissolved  in  one 
fluidounce  of  syrup  of  ginger.     One-half  is  taken  in  water.     Repeated  if  7'equired. 

There  is  no  lack  of  legibility  in  prescription  809  ;  it  is  presented  as  showing  a  cus- 
tom which  some  physicians  practise, — i.e.,  the  employment  of  an  unusual  name.    The 
object  of  using  an  out-of-the-way  name  may  be  a  Liudable  one,  although  the  phy- 
sician usually  is  g'ven  the  credit  of 
Fig.  400.  trying  to  cover  up  some  secret  ar- 

^'-^— )  rangement  with    an    initiated    and 

^Oy-  favored  pharmacist.     In  this   case 

the  word  "  bardane"  appears  in  the 
Dispensatory,  and  no  intelligent 
pharmacist  would  have  any  diffi- 
culty in  understanding  that  tinc- 
ture of  burdock  seed  was  wanted. 
This  being  uncifficial,  it  would  be 
desirable  to  know  from  the  physi- 
cian what  strength  of  tincture  might 
be  preferred. 
(^  ''~^\J^        '^-^^-^   .  ^  At  first  glance  it  would  seem  that 

(CyiC^      CITZTMv  ''^^<^tJ(^  prescription  400  is  ordinarily  well 

0  C)  O  written  and  free  from  fault.    "When 

the  cautious  dispenser  looks  it  over 
carefully,  however,  he  will  observe 
that  half  a  fluidounce  of  tincture 
of  npium  in  a  four-ounce  mixture, 
with  a  teaspoopfiil  dose,  would  be 
a  large  quantity  for  "  Baby  May," 
and  in  all  probability  would  per- 
manently end  her  pain.  A  thor- 
ough examination  indicates  an  abortive  attempt  at  forming  the  letter  "c"  after 
the  "opii,"  and  if  the  ingredient  is  rendered  " camphorated  tincture  of  opium," 
a  popular  cough-mixture  is  revealed,  which  is  really  what  was  intended  by  the 
prescriber. 


^37^i-  -^(croJ&u    J[Laf[J( 


CX^ 


-kjuxj^^^b^^jJ^iJL- 


Faulty  prescription. 
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Fig.  401  illustrates  the  effects  of  the  loose  methods  that  dispensary  physiciiiiis  arc 
apt  to  acquire  through  the  great  haste  usually  practised  in  "  getting  "through  a  clinic 
on  time."  Abbreviations,  mixed  Latin  and  English,  and  general  lack  of  finish 
characterize  this  style.  Five  drachms  and  one  scruple  of  potassium  bromide  and 
four  scruples  of  chloral  hydrate  are  to  be  dissolved  in  one  fluidounce  each  of  pepper- 
mint water  and  syrup;  the  quantity  of  bromide  is  excessive,  and  if  the  peppermint 
water  is  of  full  strength,  a  cloudy  mixture 

results,  due  to  throwing  the  volatile  oil  dis-  Pjq   4qj 

solved  in  the  peppermint  water  out  of  solu-      -^ 
tion.    "A  teaspoonful  at  bedtime  in  wineglass       xji 
of  water"  should  surely  give  the  needed  rest 
to  the  patient. 

The  prescription  shown  in  Fig.  402  was 
written  by  a  well-educated  German  physi- 
cian, and  is  presented  as  showing  unusual 
care  in  designating  the  quantity  of  the  dan- 
gerous ingredient.  It  certainly  is  rare  to  see 
upon  American  prescription-files  the  quantity 
of  any  ingredient  spelled  out  in  full,  either  in 
Latin  or  in  English  ;  indeed,  the  whole  pre- 
scription gives  evidence  of  careful  thought. 
One  grain  of  red  mercuric  iodide  and  two 
drachms  of  potassium  it)dide  are  to  be  dis- 
solved in  six  ounces  of  compound  syrup  of 
sarsaparilla. 

Fig.  403  shows  a  style  now  fortunately  ex- 
tinct in  Philadelphia, — the  worthy  author 
having  been  "gathered  to  his  fathers."  He 
was  a  physician  of  excellent  character,  large 
practice,  and  unusual  sagacity,  but,  alas!  of 
execrable  memory  in  prescription-writing. 
Several  of  his  prescriptions  will  be  shown  in 
this  series,  but  the  one  now  under  considera- 
tion exhibits  "  one  of  his  best."  Two  drachms  of  Goulard's  extract,  three  grains  of 
morphine  sulphate,  and  two  ounces  of  prepared  lard  (not  lord)  are  to  be  rubbed 
together. 

Fig  404  is  presented  mainly  with  the  view  of  illustrating  a  German  custom  which 
has  not  been  adopted  in  this  country  to  any  extent  by  American  physicians;  such 


3"^ 


t/nt,'^.      **i — 


Odd  iirosciiption. 


Fig.  402. 


Fio.  403. 


Careful  pre.'-cription. 


Badly-written  prPBrn'ption. 


prescriptions  are  common,  however,  in  large  cities.  It  will  be  noticed  that  the  quan- 
tities are  tho.se  for  one  dose.  The  abbreviated  subscription  is  in  full,  "  Dentur  tales 
doses  No.  IV," — let  four  such  doses  be  given.  The  absence  of  any  further  direction 
to  the  apothecary  might  raise  the  question.  Are  powders  or  pills  intended?     But  as 
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the  ingredients  themselves  are  in  the  form  of  crystalline  powders,  and  as  pills  are 
not  specified,  it  would  be  proper  to  dispense  four  powders. 

Prescription  405  is  a  tac-simile  of  one  penned  by  a  noted  Philadelphia  physi- 
cian. Although  not  written  in  the  clearest  style,  still  it  is  legible,  and  no  one  would 
hesitate  about  preparing  the  ointment 

by  taking  one  drachm  of  calomel,  half  FiQ.  405. 

an  ounce  of  ointment  of  zinc  oxide,  ^ 

half  an  ounce  of  simple  cerate,  and  //   ^.  V        '•    ^ 

sufficient  olive  oil  and  oil  of  rose  to        ^^     /^(L,/,.*!^  ,  (^iUyt^  /^l^^f 


make   a   smooth    and   sweet-smelling 


Fig.  404. 


German  prescription. 


<^ 


Erroneous  signa. 


ointment;  but  just  here  the  apothecary  will  halt, — for,  notwithstanding  the  attrac- 
tiveness of  the  "  unguent"  and  the  delicious  savor  exhaled  by  it,  it  would  not  be 
judicious  to  label  the  box  as  the  doctor  has  directed  :  "  Two  teaspoonfuls  with 
water  half  an  hour  before  each  meal."  It  is  clearly  a  case  of  "  lapsus  calami,"  and 
no  harm  would  ensue  if  the  apothecary  were  to  shelter  himself  behind  that  conve- 
nient barrier  provided  for  all  such  cases,  and  simply  write  on  the  label,  "  Use  as 
directed," — for  it  is  hardly  likely  that  the  doctor  made  the  same  error  when  giving 
the  patient  verbal  directions  that  he  has  done  in  writing  the  prescription.  In  hand- 
ing the  ointment  to  the  patient,  any  undignified  tendency  that  the  dispenser  may 
have  to  relieve  his  feelings  must  be  rigidly  suppressed. 

Prescription  406  exhibits  ignorance  of  the  laws  of  chemical  incompatibility,  coupled 

with    a   careless   style  of  writing; 


Fig.  406. 


yet  abundant  evidence  of  ability 
to  write  better  is  furnished  in  the 
formation  of  many  of  the  letters. 
Three  grains  of  morphine  sulphate 
are  to  be  dissolved  in  half  an 
ounce  of  aromatic  spirit  of  ammo- 
nia and  two  and  a  half  ounces  of 
syrup  of  ginger.  The  directions 
are,  "  a  teaspoonful  every  two  or 
three  hours  when  pain  is  severe." 
The  incompatibility  belongs  to  the 
cla-s  illustrated  in  Chapter  LXV., 
and  is  due  to  the  fact  that  alkalies 
precipitate  alkaloids  from  alka- 
loidal  salts.  The  danger  here 
would  be  apt  to  arise  from  the 
alkaloid  morphine  precipitating 
out  and  collecting  in  the  bottom 
of  the  bottle,  and  the  liability  of 
the  patient  swallowing  a  poison- 
ous quantity  if  the  last  dose  be 
taken. 

Fig.  407  shows  a  mixed  style.  The  writing  is  legible,  but  "  Iodide  Pot,"  an 
abbreviation  of  the  English  name,  and  "  Hydrarg  Bichloridi,"  a  partial  abbrevia- 
tion of  the  Latin  name,  with  the  lack  of  knowledge  of  correct  terminology  or  abbre- 
viation shown  in  writing  out  the  other  ingredients,  quite  prepare  one  for  the  writer 


yT-t^vwv-- 


Badly-written  prescription. 
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ifijnoring  the  fact  that  the  potassio-mercuric  iodide  formed  by  dissolving  corrosive 
sublimate  in  solution  of  potassium  iodide  will  be  apt  to  precipitate  the  cinchona 
alkaloids  in  the  elixir  of  calisaya  (see  page  1081),  for  it  is  now  the  most  useful  and 
the  most  delicate  reagent  for  alkaloias  that  has  ever  been  discovered.  One  thing 
may,  however,  prevent  this  danger, — i.e.,  the  use  of  one  of  the  very  agreeable  but 
worthless  elixirs  of  calisaya  that  contains  no  alkaloids. 


Fia.  407. 


i 


Fig.  408. 


Incompatible  piescription. 


CL 


Prescription. 


In  the  case  of  prescription  408  no  serious  fault  can  be  found  with  the  manner  of 
writing  it;  the  interest  in  it  simply  lies  in  the  fact  that  the  druggist  to  whom  it 
was  presented  had  forgotten  his  Latin,  the  school-master  being  needed.  The  second 
article  proved  a  poser  to  him,  and,  after  searching  through  the  dispensatories  and 
text-books,  and  finding  no  substance  in  the  materia  medica  bearing  the  title  of 
*'  Ejusdem,"  he  concluded  that  it  was  one  of  those  "  new-fangled  proprietaries"  that 
doctors  are  always  writing  for,  and,  with  an  air  of  injured  dignity  and  superiority, 
he  informed  the  patient  that  one 

of  the  ingredients  he  did  not  keep,  -^iq   409 

and,  returning  the  prescription, 
sent  him  away.  The  patient  suc- 
ceeded easily  in  having  the  pre- 
scription compounded  by  a  neigh- 
boring pharmacist,  and  the  story 
leaked  out.  The  translation  is, 
one  fluidounce  of  fluid  extract  of 
ergot,  one  fluidounce  of  wine  of 
the  same  (ergot),  and  half  a 
drachm  of  white  sugar. 

Prescription  409  is  a  fac-simile 
of  one  written  by  a  well-known 
physician.  It  is  legible,  and  free 
from  serious  fault,  with  one  excep- 
tion,— the  quantities  have  been 
inadvertently  transposed.  Sixteen 
grains  of  compound  tincture  of 
cardamom  and  one  ounce  of  qui- 
nine sulphate  are  so  far  away  from 
reasonable  expectations  that  there 
should  be  no  diflficulty  in  "diag- 
nosing this  case"  and  deciding  it 
to  be  one  of  transposition  of  quan- 
tities. It  would  be  fortunate  in-  Erroneous  prescriptioti. 
deed  if  all  instances  of  transposition 

were  as  glaring  as  this.  It  is  a  fault  that  often  goes  undetected,  and  its  frequency 
arises  from  the  habit  which  many  good  ph)-sicians  have  of  deciding  upon  the  in- 
gredients that  they  wish  to  give  their  patient  and  filling  in  the  quantities  afterward, 
not  in  consecutive  order.  An  interruption  or  slight  "lapsus"  will  be  very  apt  to 
cause  transposition. 
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'''^t-'t^f 


C^/ictrr>    a^-3^ 


In  prescription  410  an  illustration  is  given  of  the  use  of  a  specially-coined  term  to 
designate  a  well-known  substance,  the  intention  being  to  calm  the  fears  of  a  patient 
who  has  a  perhaps  unreasonable  prejudice  against  a  remedy  which  the  physician 
believes  to  be  necessary  to  alleviate  the  malady.  Circumstances  arise  in  the  practice 
of  every  physician  when  patients  need  a  remedy  which  they  will  refuse  to  take  if 
they  are  aware  of  it,  and  hence  the  alleged  necessity  for  the  use  of  an  unusual  term 
which  they  will  not  understand  when  written  on  the  prescription.  "  Sulphatis 
Aniericani  Aubtralis,"  South  American  Sulphate,  is,  in  plain  English,  sulphate  of 

quinine.     The  stilted  Latin  by  which  the 
Fig.  410.  tirst  ingredient  is  designated  is  in  strong 

contrast  with  the  plain  English  of 
the  third  ingredient, — "  Syrup  of  Rock 
Candy."  The  last  line  may  cause  a  little 
studying,  but  it  is  soon  translated  Aqua 
q.  s.  ft.  ,^vi. 

Fig.  411  is  a  fac-simile  of  a  prescrip- 
tion written  by  a  German  physician, 
which  at  first  appears  curiously  involved, 
but  really  presents  no  great  difBculty  in 
deciphering  when  carefully  scanned. 
One  grain  of  morphine  sulphate,  two 
drachms  of  potassium  iodide,  three 
drachms  of  potassium  bromide,  half 
a  drachm  of  ethereal  extract  of  digitalis, 
one  and  a  half  ounces  of  spirit  of  juni- 
per, half  an  ounce  of  spirit  of  nitrous 
ether,  two  ounces  of  distilled  water,  and 
two  ounces  of  syrup  of  tolu,  are  the 
ingredients ;  whilst  the  signa,  or  the 
directions  to  the  patient,  are,— every  three  liours  half  a  tablespoonful. 

Prescriptions  like  the  fee-simile  shown  in  Fig.  412  should  be  declined  when  pre- 
sented, potassium  permanganate  exploding  violently  when  mixed  with  glycerin 
and  other  bodies  containing  organic  matter.     This  fact,  and  the  additional  one  that 

glycerin  does  not  have  two  i's,  were 
doubtless  overlooked  by  the  writer  of 
the  prescription. 

Prescription  413  has  defied  the  ef- 
forts of  all  experts  in  calligraphy  up 
to  the  present  time.  The  author  has 
shown  the  original  and  the  fac  simile  to 
more  than  one  hundred  skilled  phar- 
macists without  receiving  a  correct  so- 
lution from  one  of  them.  It  was 
written  by  a  Cleveland  physician  in  the 
ordinary  course  of  business,  and  was 


^.1 


C^C^  u-^ 


Puzzling  prescription. 


Fig.  411. 


^ 


Fig.  412. 


t^v-nva/M^l 


h' 


^&^ 


Gurniau  prescription. 


Explosive  prescription. 


presented  to  the  author  by  a  brother  pharmacist.  The  principal  diflBculty  in  decipher- 
ing it  arises  from  the  fact  that  two  ingredients  are  unofficial  and  rather  out  of  the 
way,  and,  in  addition,  their  titles  are  run  together  and  obscured  almost  beyond  recog- 
nition. The  full  translation  is  as  follows  :  '^'  Dec.  14,  83.  97739.  Quinia  Sulph.  .:^i ; 
Elix.  ct  Syr.  Glycyrrhiza  Co.  aa  gij.    M.— Tablespoonful  3  times  a  day."   The  author 
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was  informed  by  a  pharmacist  who  was  familiar  with  the  doctor's  method  of  writing 
prescriptions  that  the  above  specimen  was  not  unusually  obscure. 

Fig.  414  is  a  fae-simile  of  a  prescription  for  an  eye-wash.  The  original  was  writ- 
ten with  a  hard  leiul-pencil  upon  a  rough  bit  of  paper.  Any  one  familiar  with  the 
doctor's  style  would  have  little  difficulty  in  solving  the  obscurity  by  dissolving 
four  grains  of  zinc  sulphate  and  ten  grains  of  sodium  borate  in  two  ounces  of  rose- 
water.  Incidentally,  it  may  be  remarked  that  precipitation  frequently  occurs  in 
prescriptions  of  this  character,  due  to  precipitation  of  hydrated  zinc  oxide  by  the 
alkali  in  the  sodium  borate.     It  is  better  to  filter  the  mixture  than  to  add  a  little 


Fig.  413. 


Flourisbing  prescription. 


sulphuric  acid  to  clear  the  solution,  because  the  slightest  excess  of  the  latter  might 
prove  irritating. 

The  habit  of  making  one  letter  look  exactly  like  some  other  letter  is  one  of  the 
worst  faults  that  a  writer  can  have,  and  it  is  usually  only  a  question  of  time  for  a 
prescriber  with  such  a  habit  to  make  a  serious  error.  It  will  be  observed  that  in 
the  fac-simile  (Fig.  41.5)  the  fault  is  that  the  doctor's  small  "a's"  are  always  ''o's." 
He  writes  "  Tonnici"  for  "  Tannic!."  "  Inoke"  is  intended  for  "  make."  The  next 
word  is  not  "mte,"  but  "into."  The  words  "six  suppositories"  are,  fortunately, 
plain  enough,  and  the  directions,  "  One  night  and  morning,"  present  no  difficulty  to 
a  good  guesser.    The  writer  is  an  intelligent  and  unusually  able  physician,  and  force 
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and  character  are  indicated  by  the  general  style  of  the  writing,  marred,  however,  by 

the  one  serious  fault. 

Fig.  414.  A  study  of  the  prescription  illustrated  in  Fig. 

/t  416  will  thoroughly  justify  the  verdict  that  no 

Ir  ____      extenuation  can  be  fairly  accorded  to  the  writer. 

f'  "^L.,^^^     "A^^/  aVf^       The  fac-simile  cannot  show  the  crumpled  piece  of 

manilla-paper,  nor  reproduce  the  indistinct  lead- 
pencil  marks,  which  are  prominent  character- 
istics of  the  original, — yet  it  was  written  by  a 
noted  physician  "in  a  hurry."  Who  would 
guess  that  the  tirst  line  is  "  Tinct.  Iron"  ?  and 
if  any  one  should  be  so  fortunate  as  to  get  so 
far,  could  he  bj'  any  possibility  translate  the  re- 
mainder?— "  Take  a  teaspoonful  mixed  with  (3) 
tablespoonsful  of  warm  water  sweetened,  an  hour 
before  eating  and  at  bedtime;"  and  yet  this  is 
the  translation  which  was  given  by  the  friend 
who  sent  it  to  enrich  the  author's  collection  and 

affirmed  to  be  correct.    The  difficulty  about  the  acceptance  of  this  guess  centres  around 

the  word  which  is  rendered  "sweetened." 


Obscure  prescription. 


Fig.  415. 


^ 


The  other  words  may  or  may  not  be  cor- 
rectly deciphered.  Doubt  and  confusion 
reign  supreme. 

The  use  of  chemical  symbols  in  writing 
prescriptions  is  not  a  common  custom, 
and  although  there  can  be  no  serious  fault 
found  with  the  prescription  shown  in  fac- 
simile ill  Fig.  417,  there  are  objections  to 
the  custom  notwithstanding  some  advan- 
tages. To  begin  with  the  latter,  symbols 
are  usually  brief,  distinctive,  and  capable 
of  being  written  in  unmistakable  charac- 
ters, but  a  physician  who  attempts  to  use 
them  altogether  must  have  a  circum- 
scribed list  of  remedies  to  prescribe  from, 
for  symbols  have  not  been  contrived  for 
elixirs,  syrups,  or  any  galenical  prepara- 
tion ;  then,  again,  the  symbols  for  alka- 
loids and  some  of  the  new  antipyretics 
would  be  complicated  and  not  so  easily 
nor  so  clearly  made  out  as  the  usual  Latin 
abbreviations.  In  the  example  shown  it 
is  plain  that  the  prescriber  wants  four 
drachms  of  sodium  bromide  and  half  a 
drachm  of  potassium  iodide  dissolved  in  two  ounces  of  water. 

Fig.  418  is  a  type  of  prescription  which 
is  very  frequently  seen  in  practice.  It  is 
impossible  to  expect  any  physician  to  re- 
tain in  his  memory  the  solubilities  or  exact 
physical  properties  of  all  the  substances 
that  he  desires  to  prescribe.  As  pharmacy 
has  advanced  prescribers  have  grown  into 
the  habit  of  depending  upon  pharmacists 
to  use  their  art  in  supplying  the  needed 
knowledge ;  and  it  follows,  as  a  matter  of 
course,  that  those  who  make  a  profession  of 
handling  the  substances  that  enter  into 
prescriptions  every  day  should  have  this 
information  at  their  "  iinger-tips."  In  this 
prescription  two  minims  of  oil  of  copaiba, 
two  grains  of  magnesia,  and  one  grain  of 
powdered  acacia  are  the  ingredients  for  one 
pill,  and  the  directions  are  that  "thirty- 
six  such  pills  are  to  be  sent."  A  little  more  magnesia,  a  trace  of  water,  and  possibly 
a  little  powdered  soap  are  needed  to  give  the  mass  sufficient  adhesiveness  and  firmness. 


Faulty  prescription. 


Fig.  416. 
/^   ^ 

Badly-written  prescription. 
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A  prescription  lilvC  tlie  one  shown  in  Fig.  419  bears  evidence  of  error  on  its  face. 
The  subscription  directs  a  mixture  to  be  made,  and  seventy-five  per  cent,  of  the  mix- 
ture is  composed  of  solids.  On  the  other  hand,  the  dispenser  is  unable  to  guess 
whether  the  prescriber  made  an  error  in  directing  a  mixture,  or  whether,  unable  to 
class  the  compound  as  an  ointment,  he  has  concluded  to  call  it  a  mixture,  and  that 
the  quantities  of  the  ingredients  are  just  what  he  intended  to  write.  Probably  most 
pharmacists  would  mix  the  powders  thoroughly,  rub  in  the  petrolatum  and  lime- 
water,  and  dispense  the  mixture  in  a  box,  labelling  it,  in  the  absence  of  directions, 
"Use  as  directed."     If  the  physician  could  not  be  seen,  this  would  be  the  course 


Fig. 417. 


$.11- 


FiG.  418. 


^   /%  ^^^ 

^4    ^ 


T 


'  yLxx^o/^y^je-Ai^oe,         n-r,  —q- 


Prescription  in  symbols. 


^Ob-0^ 


<PJ. 


Pill  prescription. 


to  pursue;  but  in  the  above  case  the  quantity  "f^^iv"  after  the  "  Liq.  Calcis  a 
happens  to  be  a  mistake:  it  should  have  been  "  f^^iv,"  and  it  was  intended  for 


Calcis  ad" 
an 
external  application  to  an  inflamed  surface.  There  arc,  however,  many  instances 
on  record  where  similar  errors  which  were  never  corrected  have  occurred  and  the 
prescription  dispensed  as  written,  the  patient  sub-sequently  returning  to  have  the 
apparently  absurd  prescription  renewed  and  ultimately  praising  the  doctor  for  th* 
speedy  cure  which  had  been  effected. 

In  prescription  420  physical  incompatibility  is  illustrated.     Extract  of  opium  is  at 


Fig.  419. 


'v 


Erroneous  prescription. 


Fig.  420. 


^ 


04 


Hfinr 


Incompatible  prescription. 


aqueous  extract,  the  greater  bulk  of  it  being  insoluble  in  olive  oil.  The  mixture  is 
evidently  intended  for  an  external  application,  and  all  that  is  expected  is  a  reason- 
ably smooth  mixture.  The  proper  method  of  compounding  this  would  be  to  rub  the 
extract  of  opium  with  sufficient  water  to  make  a  smooth  paste.  Now,  having 
poured  the  oil  into  the  bottle  in  which  the  mixture  is  to  be  dispensed,  add  the  car- 
bolic acid,  shaking  it  well  until  solution  is  effected,  then  gradually  add  the  thick 
aqueous  mixture  of  extract  of  opium,  shaking  after  each  addition.  Do  not  filter 
the  mixture,  but  dispense  with  a  shake-label. 
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Prescriptions  like  tiie  one  shown  in  Fig.  421  are  very  conamon :  too  much  liquid 
has  beun  ordered.  It  is  a  difficult  matter  for  prescribers  to  educate  themselves  iu 
the  matter  of  not  exceeding  practical  limits  in  ordering  liquids  for  pill  masses  ;  indeed, 
the  absorptive  power  of  the  solid  substances  used  in  making  pill  masses  varies  so 
much  that  usually  nothing  short  of  an  actual  attempt  to  make  the  mass  will  prove 
the  extent  of  the  excess.  In  this  case  in  all  probability  the  prescriber  regarded  car- 
bolic acid  as  a  solid,  and  he  did  not  know  of  its  tendency  to  liquefy  under  warmth 
and  manipulation  and  its  liability 

to  cause  otlier  solids  to  soften.    The  ^jq   422. 

difficulty  here   is   that  if  suliicient 

absorbent  powder  be  used  to  take  up  A      [9:1  f 

the  excess  (powdered  althea  would 

FIG.  421.  "V         '        \h)^^^ 

Faulty  prescription. 


lutemperate  prescription. 


be  an  excellent  one  to  use  here)  the  pills  will  be  very  large.  A  nice  question  arises 
just  at  this  point:  Has  the  pharmacist  the  right  to  double  the  number  of  pills  and 
alter  the  doctor's  directions  so  that  the  dose  shall  be  two  pills  instead  of  one?  There 
are  certain  occasions  when  this  may  be  done,  hut  they  should  be  rare  indeed.  It  is 
not  creditable  for  a  pharmacist  to  stcquire  a  reputation  for  altering  the  directions  of 
a  physician.  Every  expedient  known  to  the  art  should  be  exhausted  before  attempt- 
ing the  slightest  change,  and,  if  it  must  be,  the  intention  of  the  prescriber  should 
always  be  kept  closely  in  view.  In  the  above  case  if  the  number  of  pills  is  doubled 
without  the  doctor's  sanction  or  knowledge  the  patient  must  be  acquainted  with  the 
fact  at  the  time,  otherwise  he  will  suspect  that  the  pharmacist  has  blundered  and 

has  n.ade  too  many  pills ;  and  if 
Fto   428.  the   patient  is  informed   about  it 

when  the  pills  are  dispensed,  un- 
less great  tact  is  used  he  will  prob- 
ably suspect  that  the  doctor  does 
not  understand  his  business,  and 
niay  state  his  opinion  to  him  at 
his  next  visit,  in  which  event  the 
pharmacist  will  probably  have  a 
call  from  the  doctor.  The  best 
practice  is  to  notify  the  prescriber 
at  once  of  the  change  and  let  him 
make  the  necessary  explanation  to 
the  patient. 

Pi-escriptions  like  the  one  shown 
in  fac-simile  422  are  fortunately 
rare.  It  was  written  and  presented 
personiilly  by  a  physician  very 
early  in  the  morning,  soon  after 
havino-  parted  with  some  friends  with  whom  he  had  been  spending  the  evening,  the 
pharnuicist  having  been  rung  up  by  the  night-bell  to  dispense  it.  The  prescriber's 
mental  conditionis  accurately  indicated  by  the  fluctuating  irresolution  of  some  of 
the  written  characters  and  by  the  poisonous  dose  of  morphine.  He  endeavored  to  ex- 
plain that  the  dose  was  intended  for  himself,  and  it  is  hardly  necessary  to  .say  that 
it  was  not  dispensed  as  written.     The  translation  is— Four  grains  of  morphine  sul- 


Carelessly-written  prescription. 
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Fig.  424. 


phate  divided  into  four  powders  ;  take  one  powder  at  night.  He  really  wanted  one 
grain  divided  into  four  powders,  and  this  was  given  to  hirn.  In  cases  of  this  kind 
a  pharmacist  could  not  be  justly  condemned  for  refusing  to  compound  the  pn^scrip- 
tion  ;  and,  indeed,  it  should  be  the  rule  always  to  decline  to  furnish  morphine  (jr 
other  poisonous  remedies  to  any  intoxic^ated  person.  In  this  particular  instance  the 
physician  had  friends  with  him  who  niudi;  themselves  responsible  for  his  safety. 

Prescription  423  is  another  illustration  of  a  badly-written  prescripticjn,  and 
one  which  defies  the  laws  of  both  chemical  and  physical  incompatibility.  One 
scruple  of  quinine  sulphate,  six  grains  of  morphine  acetate,  two  drops  of  oi! 
t)f  sassafras,  and  five  and  a  half  ounces  of 
simple  syrup  are  to  be  mixed,  wnd  a  tea- 
spoonful  administered  every  three  hours. 
The  in^iertion  of  the  curious  character,  which 
resembles  a  capital  letter  A  reversed,  is  an 
illustration  of  a  careless  and  reprehensible 
method  of  correcting  an  error.  The  quan- 
tity originally  attached  to  the  "  Syr.  Simple" 
was  ^^ss  ;  this  would  yield  a  poisonous  quan- 
tity of  morphine,  the  mixture  being  given 
in  teaspoonful  doses.  The  addition  of  y 
over  the  "ss"  was  intended  to  make  the 
dose  of  morphine  a  proper  one  ;  but  it  would 
in  most  cases  fail  signally  to  accomplish  the 
intention  of  the  preseriber,  for  it  would  not 
be  so  interpreted.  When  strong  solutions 
of  quinine  sulphate  and  morphuie  acetate 
are  brought  together,  decomposition  results, 
■with  the  production  of  the  insoluble  ace- 
tate of  quinine  (see  page  1067)  ;  in  addi- 
tion to  this,  the  oil  of  sassafras  would  not 
dissolve  entirely  in  the  syrup,  and  it  would 
consume  a  great  deal  of  time  to  filter  so 
thick  a  mixture.    The  only  way  out  of  such  a  combination  of  errors  for  the  pharmacist, 


Carelessly-written  prescription. 


lead  acetate,  and  one  drachm  each  of  tincture  of  catechu  and  wine  of  opium  are  to 
be  mixed  with  six  ounces  of  rose  water.  This  mixture  should  not  be  filtered,  of 
course.  The  unusually  elaborate  character  for  recipe  at  the  top  of  the  prescrip- 
tion  might  reasonably  be  accu-ed  of  indicating  a  relapse  to  the  habit  of  former 

ages,  when  prescriptions  were  decorated 
Fig.  425.  wi^^  mystic  signs.     These  were  supposed 

to  possess  supernatural  powers.  The  pa- 
tient who  needed  such  a  prescription  as 
424,  however,  probably  required  a  special 
invocation. 

In  425,  precipitation,  due  to  decompo- 
sition between  the  poiassium  iodide  and 
the  quinine  sulphate,  will  take  place  here 
M  r  y  /  ^'"^   quinine   iodide   will   separate.     The 

^/  jj  j_    .^  addition  of  mucilage  as  a  retarding  agent 

^^*t/ir  ^A4A^/9iL^^    ^^  has  been  recommended  in  such  cases,  but 

it  is  very  ineff'ective,  and  the  best  course 
is  to  depend  upon  a  shake-label  pasted 
on  the  bottle,  with  verbal  directions  to 
the  patient  to  call  attention  to  the  ne- 
cessity for  shaking  the  mixture  before 
taking  a  dose.  Iodides  and  bromides 
should  never  be  given  in  combination 
with  alkaloidal  salts.  (See  page  1170.) 
.     .  There  can  be  no  difficultv  in  reading  this 

prescripti-n.  The  translation  is— Three  grains  of  potassium  iodide,  one  grain  of 
qumine  sulphate,  half  a  drachm  of  syrup  of  orange,  with  suflScicnt  water  to  make 
two  drachms. 

Fig.  426  is  a  copy  of  a  prescription  which  was  written  by  a  physician  in  Canada 
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Three  similar  prescriptions  were  sent  to  the  author  by  a  Canadian  pharmacist  to 
enrich  his  collection,  and  the  one  selected  for  this  illustration  is  by  no  means  the 
best  or  the  worst.  They  were  all  written  by  the  same  physician.  He  believes  in 
"  polypharmacy"  and  the  doctrine  that  "  there  can't  help  but  be  something  in  such 
a  prescription  which  will  do  good."     Such  prescriptions  are  not  worthy  of  analysis. 

The  best  way  to  compound  this  one  is  to  mix  all 

the  solids,  reduce  them  to  as  tine  a  powder  as  possi. 

ble,  dissolve  them  in  the  mixed  liquids,  leaving  out 

K/  .  the  chloroform  and  cod-liver  oil ;  then  with  the  aid 

41^^.  iftvc^jf        YH  o^  acacia  make  a  mixture  with  the  cod-liver  oil  and 

^'  chloroform.     No  attempt  to  prepare  a  clear  solution 

of  the   solids  need    be    made;    any  excess   will   be 

suspended  in  the  emulsion  of  cod-liver  oil. 

Fig.  427  is  a  fac-simile  of  a  prescription  which  has 
been  carefully  considered  by  the  prescriber;  he  has 
I  ymo- nii-tiM-       \         evidently  bestowed  the  greatest  attention  upon  the 

Hmimji.  ttJ      \^   V     ^'^^^  °^  ^^^  active  ingredients,  but  there  is  consider- 

«il  a*  w  ft.*,  W  ■(.  ^\y\Q  obscurity  about  the  third  ingredient.  An  ex- 
perienced compounder,  however,  would  read  the 
prescription  without  diflSculty.  Two  drachms  and 
forty  minims  of  tincture  of  ferric  chloride,  one 
drachm  and  forty  minims  of  diluted  phosphoric 
acid,  two  drachms  of  spirit  of  lemon,  and  syrup  and 
water  to  four  ounces.  "  Two  teaspoonful"  four  times 
daily.  A  precipitation  may  take  place  when  the 
tincture  of  ferric  chloride  is  mixed  with  the  diluted 
phosphoric  acid,  due  to  the  formation  of  insoluble 
ferric  pyrophosphate,  particularly  if  the  diluted 
phosphoric  acid  which  is  used  has  been  freshly  made. 
This  precipitate  may  be  dissolved  by  adding  a  trace 
of  potassium  citrate  or  any  alkaline  citrate. 

The  fac-simile  shown  in  Fig.  428  is  that  of  an  old- 
fashioned  prescription,  and  a  type  of  the  sort  now 
fortunately  numbered  with  the  past.  Epsom  salt, 
infusion  of  senna,  and  aromatic  syrup  of  rhubarb  form  a  trio  which  would  be  diffi- 
cult to  surpass  in  developing  nausea;  but  the  dose,— a  "  wineglassful  three  times 
a  day"  (presumably  about  meal-times),— if  retained,  would  be  likely  to  prove  an 
efficient  cathartic.  The  second  line  might  be  translated,  compound  infusion  of 
senna,  but  the  letters  which  look  something  like  "  co"  are  evidently  "  ae,"  and  the 
use  of  simple  infusion  of  senna  was  common  at  the  time  when  this  prescriber  studied 
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medicine.  The  third  line  is  somewhat  obscure  also,  but  the  intention  of  the  pre- 
scriber is  so  apparent  and  its  artlessness  is  so  sincere  that  the  line  may  be  easily 
guessed.  One  ounce  of  magnesium  sulphate,  six  ounces  of  infusion  of  senna,  and 
two  ounces  of  aromatic  syrup  of  rhubarb  are  to  be  compounded. 

Fig.  429  is  a  prescription  which  offiirs  a  strong  contrast  to  the  preceding  one. 
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It  represents  modern  therapeutics  in  more  senses  than  one :  the  use  of  a  patented  and 
copyriglited  medicine  (a  growing  evil),  and  the  comparative!}'  new  method  of  treat- 
ing pyrexia  by  using  an  agent  which  distinctly  lowers  the  temperature.  An  em- 
erald-green coloration  is  ajit  to  be  produced  when  antipyrin  is  brought  in  contact 
with  nitrous  compounds.  This  cannot  be  avoided.  Investigation  seems  to  indi- 
cate, however,  that  no  dangerous  poison  is  developed  through  this  decomposition  ; 
j'et  it  would  be  better  to  avoid  prescribing  antipyrin  with  spirit  of  nitrous  ether 
until   the   action    is   clearly   determined. 

The   substitution    of    antifebrin    or    any  FiG.  430. 

other  antipyretic  for  the  one  ordered, 
without  the  physician's  knowledge  or 
consent,  as  sometimes  practised,  is  entirely 
without  justification. 


Fio.  429. 


Modern  preBcription.  Badly-writteu  prescription. 

,  Prescription  430  shows  illiteracy  and  general  deficiency.  Seven  grains  of  zinc 
sulphate,  one  drachm  of  tincture  of  opium,  and  eight  ounces  of  water  are  to  be  made 
into  a  lotion,  and  the  direction  is  "  To  use  as  a  wash."  The  letter  "  Z"  is  very  far 
from  being  the  ordinary  form,  and  much  more  resembles  the  letter  "T,"  whilst  the 
other  letters  of  this  word  are  not  recognizable  as  "  inci ;"  "  opi,"  in  the  second  line, 
is  more  like  "api,"  and,  since  preparations  of  celery  and  parsley,  both  "apiums," 
are  now  prescribed,  there  might  bo  some  danger  of  confusion  if  the  construction  of 
the  letters  were  alone  depended  upon.  The  evident  intention  of  the  prescriber  is  a 
very  important  element,  however,  in  guiding  the 

pharmacist,  who  is  expected  to  unravel  the  mys-  'Fia.  431. 

teries  of  compounding  prescriptions.  ^ 

Prescription    431    must    not  be   read   with   the    ^        ^ 
Pharmacopoeia  as  a  guide  ;  but  it  is  best  to  have  a  ^•/p*-^'^^  P^^'f 

layman   read    the   prescription    hastily,    and    then  ^  C^^^        ^ 


judge  by  the  sound  how  near  such  sounds  resemble  r  ^/    '    J  /*-  j^i/" 

those   of  the   names   of    familiar    substances   and  /lXpt:*^»t^       Q^  ■ 

which  might  be  used  in  pronouncing   "sugar  of  0    '  ^  , 

lead,"  "sulphate  of  zinc,"  "  morphine."    Thcobji'ct  -//--*  ^  <s/^'^ 

of  writing  such  a  prescription  is  concealment ;  and  i/Vf^tM^^  ^ 

it  is  far  safer  for  the  pharmacist  to  decline  to  be-  '    - 

come  a  party  to  a  questionable  procedure,  particu-      ^ 

larly  one  which  involves  the  sale  of  a  poisonous     ''^« 

dose  of  morphine  unauthorized  by  a  physician.    The 

intention  is  to  add  water  to  the  mixture  and  thus  Misleading  prescription. 

complete  the  lotion.     The  temptation  to  overcome 

difficulties  or  to  increase  the  number  on  the  prescription-file  and  to  meet  all  possible 

contingencies  should  not  be  allowed  to  warp  the  pharmacist's  judgment.     Improper 

prescriptions  should  be  declined  politely  but  unconditionally. 

Prescription  432  has  been  hastily  written,  but  it  is  reasonably  clear.  The 
quantity  attached  to  the  first  ingredient  is  somewhat  ambiguous.  Should  gr.  xxx 
or  gr.  XXV  be  dispensed?  The  upper  part  of  the  h\i^t  x  has  been  imperfectly  made, 
so  that  an  inverted  v  is  the  result.  It  is  impossible  that  such  a  character  as  an  in- 
verted V  would  be  used  intentionally.     Hence  the  conclusion  is  reached  that  thirty 
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grains  are  wanted.  This,  with  five  grains  of  powdered  ipecac,  twenty  grains  of  extract 
of  hyoscyamus,  and  ten  grains  of  extract  of  nux  vomica,  is  to  be  made  into  twenty 
pills.  The  signa  must  also  be  read  in  the  light  of  "  obvious  intention."  The  read- 
ing is  clearly,  "Take  on  going  to  bed." 
But  the  taking  of  twenty  pills  must  be 
instantly  dismissed  from  consideration,  and 
the  successful  guess  is  then  made  that  the 
"e"  of  the  one  has  been  flourished  out  of 
existence,  and  that  the  intended  reading  i.s, 
"  Take  one  going  to  bed." 

Prescription  433  has  been  contrived  with 
a  disregard  of  the  laws  of  chemical  and 
physical  incompatibility.  Precipitation 
talies  place,  and  this  is  due  to  the  formation 
of  potassio-mercuric  iodide,  the  alkaloidal 
reagent  (see  page  1081),  and  its  reaction 
with  the  alkaloids  in  the  compound  tincture 
of  cinchona.  In  addition  to  this,  the  quan- 
tity of  ferric  citrate  is  excessive :  the  pre- 
scriber  may  have  intended  to  add  sufficient 
water  to  effect  a  solution  and  tlien  have  for- 
gotten to  do  so.  The  only  course  left  for  the  pharmacist,  if  unable  to  communicate 
with  the  prescriber,  is  to  dissolve  the  mercuric  chloride  in  the  comp(jund  tincture  of 
cinchona  with  the  aid  of  sufficient  potassium  iodide.  This  disposes  of  tiie  dangerous 
inuredient.  Then  having  reduced  to  powder  the  remaining  solids,  they  are  to  be 
added  and  the  prescription  dispensed  with  a  shake-labid,  without  filtering.  There 
would  be  no  impropriety  in  directing  the  patient  to  take  the  teaspoonful  of  medi- 
cine with  water,  and  in  this  way  the  excess  of  soluble  salts  could  be  dissolved; 
but  by  far  the  best  procedure  would  be  to  have  the  prescriber  alter  the  prescription. 
One   grain  of   mercuric   chloride   and   three  drachms  each  of  potassium  iodide  and 

ammoniated  ferric   citrate  are  to  be  dis- 
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solved  in  one  and  a  half  ounces  of  com- 

Sound    tincture    of    cinchona.       Let     a 
rachm  be  taken  three  times  daily. 

Fig.  434. 
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Travestied  prescription. 


Prescription  434  is  an  illustration  of  a  travestied  prescription,  the  intention  being 
to  mask  its  meaning  so  that  only  the  initiated  may  be  able  to  unravel  its  mystery. 
The  method  selected  here  is  very  simple,  consisting  in  writing  the  names  of  the  in- 
gredients backward,  and  with  tliis  key  the  reading  is  very  simple,  — half  an  ounce 
of  sweet  spirit  of  nitre,  two  and  a  half  ounces  of  solution  of  potassa,  half  an  ounce 
of  copaiba,  two  drachms  of  extract  of  liquorice,  and  two  ounces  of  caraway  water 
are  to  be  made  into  a  mixture. 

Prescriptions  like  the  one  shown  in  Fig.  435  are  common,  and  they  cause  a  great 
deal  of  trouble, — twenty  grains  of  sodium  salicylate,  half  a  drachm  of  spirit  of  nitrous 
ether,  and  two  fiuidourices  of  dill  water.  Owing  to  some  docomposition  between  the 
nitrous  compounds  of  the  spirit  of  nitrous  ether  and  the  salicylic  acid  in  the  sodium 
salicylate,  the  nature  of  which  is  complicated  and  has  never  been  determined,  a 
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darkening  in  color  which  eventually  results  in  the  formation  of  a  blackish  deposit 
takes  place  and  the  odor  of  oil  of  vvintergreen  is  observed.  The  annoyance  to  the 
dispenser  in  a  case  of  this  kind  is  apt  to  be  considerable;  the  patient  noticing  a 
change  in  the  appearance  of  the  medicine,  and  at  once  suspecting  that  some  mistake 
has  been  made,  takes  it  to  the  pharmacist,  and  no  matter  how  complete  the  defence 
may  be,  nor  how  earnest  the  latter  may  be  in  iiis  protestations  that  no  mistake  has  been 
made,  it  is  only  with  great  difficulty  that  an  unfavorable  opinion  of  the  pharmacist's 
ability  can  be  averted.  Previous  knowledge  on  the  pari  of  the  dispenser  that  such 
combinations  produce  such  mixtures  would  lead  to  the  return  of  the  prescription  to 
the  physician,  with  the  request  that  it  may  be  modified  so  that  the  two  oflending 
substances  may  be  given  separately.  If  this  cannot  be  done,  the  prescriber  should 
be  notified  as  soon  after  the  delivery  of  the  prescription  as  possible,  so  that  the  medi- 
cine for  the  patient  may  be  changed  at  the  next  visit. 
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Fig.  43G  shows  a  fac-simile  prescription  in  which  the  quantity  of  one  of  the  in- 
gredients is  omitted.  It  is  presumed  that  the  physician  intended  to  write  "  gr.  i" 
after  "  Morph.  Sulph.,"  but  it  would  not  be  proper  for  the  pharmacist  to  insert  the 
quantity  upon  his  own  judgment,  except  in  case  of  an  extreme  emergency  which 
would  require  prompt  action  without  the  advice  of  the  prescriber. 

iSo  fault  can  be  found  with  the  legibility  of  prescription  437.  The  first  line  could 
onlv  be  translated    "  Magnesii  Sulph.;" 

^      ^  Fig.  437. 
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the  termination  to  "  Senna"  is,  however, 
incorrect,  as  it  should  have  the  genitive 
termination  "a;"  instead  of  "  a.""  "Two 
drachms  of  sulphate  of  magnesia,  one 
draciira  of  tincture  of  senna,  and  suffi- 
cient compound  infusion  of  gentian  to 
make  half  a  fluidounce.  Send  twelve 
doses."  Although  the  additional  word 
"  tales"  is  omitted  in  the  directions,  it  is 
a  fair  inference  that  the  prescriber  wants 
the  patient  to  take  half  a  fluidounce  for 
a  dose;  but  the  quantity  of  liquid  is  in- 
sufficient, and  a  portion  of  the  sulphate 
will  not  dissolve.  If  the  mixture  is 
heated  the  excess  will  disappear,  only  to 
return  on  cooling  in  the  form  of  a  gelati- 
nous precipitate.  The  usual  course  of 
notifying  the  physician  should  be  fol- 
lowed if  there  is  time,  and  if  there  is  not, 
there   would   be   no  impropriety   in  this 

case  of  adding  just  sufficient  water  to  hold  the  sulphate  in  solution,  makin<: 
dose  a  little  larger,  and  then  sendmg  word  to  the  physician  of  the  fact. 

Prescription  438  is  a  fac-simile  of  one  which  is  ambiguous  in  two  particulars ; 
"  Hyd.  Chlor."  may  mean  chloral  hydrate,  calomel,  or  corrosive  sublimate  (see  page 

73 
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1 118),  and  "  Aq,  Menth"  may  mean  peppermint  water  or  spearmint  water.  "  Obvious 
intention"  in  this  case  is  the  decidinic  factor,  and  this  apparently  points  to  the  con- 
clusion that  a  sooiJiiui;-  draui^ht  is  intended  of  chK)ral  hydrate  and  mint  water.  The 
directions,  "  Take  as  directed,"  should  cause  the  pharmacist  to  jiause.  In  this  case, 
however,  a  dose  of  calomel  was  intended,  with  mint  water  as  the  vehicle.     These 

facts  were  developed  only  by  a  few  ques- 
FiG.  438.  tions  which  weic  asked  the  patient,  who 

happened  to  present  the  jirescriplion  per- 
sonally and  who  without  much  provoca- 
tion said  that  he  was  '-that  bilious''  that 
the  doctor  had  given  him  "  the  same 
medicine  as  before,  for  it  did  him  so 
much  good."  Further  inquiry  devel- 
oped the  fact  that  this  was  "obvious 
intention"  on  the  part  of  the  prescriber, 
and  it  would  have  been  a  very  poor  con- 
jecture to  use  chloral  hydrate.  The  inci- 
dent points  clearly  to  the  necessity  for 
the  possession  of  wisdom  and  caution 
almost  supernatural  if  errors  in  judgment 
are  always  to  be  avoided.  The  use  of 
spearmint  or  peppermint  water  when 
"  Aq.  Menth."  is  prescribed  is  largely  a 
matter  of  local  habit ;  in  some  sections 
mint  water  always  means  peppermint 
water ;  in  other  parts  of  the  country 
spearmint  water  is  preferred.  "Where 
local  preference  does  not  exist,  the  fact 
of  the  kind  of  mint  not  being  specified 
would  give  the  pharmacist  an  undoubted  right  to  use  either.  In  every  case  like 
this  a  marginal  note  should  be  made  on  the  prescription,  so  that  in  case  of  renewal 
the  same  mint  water  may  be  used  that  was  employed  at  first. 

In  prescription  439  there  is  an  opportunity  for  the  dispenser  to  utilize  his  knowl- 
edge and  skill.     Forty  grains  of  chloral  hydrate,  ten  grains  of  powdered  camphor, 
and  two  fluidrachms  of  syrup  of  ginger  are  to  be  made  into  a  solution,  with  sufficient 
water  to  make  two  fluidounces.     Chloral 
hydrate   and   camphor,  when    rubbed   to- 
gether, form  a  liquid  (see  "  Chloral  Cam- 
phoratum,"   Part  VI.).      If  advantage  is 
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taken  bv  the  dispenser  of  this  knowledge,  and  if  the  two  substances  are  rubbed  in  a 
mortar  until  a  smooth  mixture  results,  and  if  half  a  drachm  of  powdered  acacia  be 
added,  with  sufficient  water  to  make  a  smooth  mixture,  and  followed  with  the  re- 
mainder of  the  water  and  syrup,  it  will  be  found  that  the  camphor  can  be  uniformly 
distributed  in  the  mixture  with  no  tendency  to  separate.  The  directions  to  '•  make  a 
solution"  are  faulty,  because  a  solution  cannot  be  made  with  the  ingredients  named  ; 
but  the  pharmacist  is  justified  in  adding  acacia  to  make  a  mixture,  for  otherwise  the 
camphor  will  separate  and  cannot  be  combined  uniformly. 

Prescription   440  exhibits   chemical   incompatibility.      Iron   and   quinine   citrate 
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should  never  be  prescribed  with  alkaline  salts  ;  an  excess  of  the  latter  will  surely 
decompose  the  quinine  salt,  causing  precipitation  of  the  alkaloid.  The  prescriber 
evidently  intends  in  this  prescription  to  get  the  tonic  effects  of  the  quinine  and  iron, 
the  sedative  properties  of  the  tincture  of  opium,  and  the  correcting  and  stimulating 
influence  of  tlie  compounds  containing  ammonia  ;  but  in  attempting  to  get  all  of 
them  bottled  up  in  one  mixture  he  has  defeated  his  purpose, — the  alkaloidal  salt 
should  either  be  made  into  pills  or  given  in  a  separate  preparation.  One  drachm 
each  of  citrate  of  iron  and  quinine  and  carbonate  of  ammonium  is  dissolved  in 
water,  aromatic  spirit  of  ammonia,  and  tincture  of  opium,  with  suflBcient  water  to 
make  an  eight-ounce  mixture. 

Prescription  441  is  another  illustration  of  incorrect  abbreviation.     "  Obvious  in- 
tention" cannot  be  used  here  to  aid  in  the  interpretation,  because  the  intention  is  not 
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obvious  by  any  means.  A  prescriber  might  want  corrosive  sublimate,  calomel,  or 
chloral  hydrate.  Most  pharmacists  would  probably  guess  that  corrosive  sublimate 
was  intended,  particularly  since  its  use  in  collyria  is  not  uncommon.  But  the  phy- 
sician in  this  case  wanted  calomel,  as  he  had  conceived  the  idea  of  replacing  the 
practice  of  blowing  calomel  into  the  eyes  (which  is  sometimes  resorted  to)  by  the 
more  refined  method  of  making  a  lotion  and  dropping  a  portion  of  it  into  the  eyes. 
One  grain  of  calomel  and  half  a  grain  of  ex- 
tract of  opium  are  to  be  made  into  a  lotion 
with  one  ounce  of  distilled  water,  care  being 
taken  to  paste  a  shake-label  upon  the  bottle. 
As  a  matter  of  practice  it  is  very  doubtful 
whether  the  heavy  powder  calomel  could  be 
distributed  so  uniformly  through  the  lotion 
that  one  drop  would  contain  the  same  propor- 
tion that  another  would. 

In  prescription  442  the  prescriber  intends 
that  a  solution  should  be  made, — for  he  has 
written  "ft.  solutio;"  but  he  is  no  doubt 
ignorant  of  the  fact  that  iodine  is  not  soluble 
either  in  tincture  of  opium  or  in  oil  of  turpen- 
tine. If  the  prescrii)tion  is  compounded  as 
written,  considerable  irritation  will  be  pro- 
duced irom  the  contact  of  the  undissolved 
particles  of  iodine  with  the  skin.  If  four 
drachms  of  the  oil  of  turpentine  be  replaced 
by  strong  alcohol,  and  as  muc  i  of  the  iodine 
dissolved  in  this  as  can  be,  and  if  the  moist 
residue  be  then  rubbed  into  a  smooth  paste 
and  the  oil  of  turpentine  and  tincture  of  opium 

added  gradually  and  alternately,  a  mixture  will  result  in  which  the  undissolved  iodine 
will  be  in  a  very  tine  state  of  division.  The  best  course  to  pursue  would  be  to  get 
the  physician  to  use  extract  of  opium,  iodine,  pota.«sium  iodide,  and  water  as  a 
substitute,  or  a  mixture  of  tincture  of  iodine  and  tincture  of  opium.     Incidentally, 
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it  may  be  mentioned  that  the  legibility  of  ii  prescription  is  often  seriously  impaired 
by  the  careless  habit  of  folding  it  before  the  inic  is  dry.  This  one  has  been  blotted, 
though  not  very  seriously. 

Fig.  443  shows  a  fac-simile  of  a  prescription  written  by  a  German  physician.     It  is 
shown  for  the  sake  of  practice  for  those  unaccustomed  to  this  i<ind.     One-twentieth 
of  a  grain  of  powdered  belladonna  root,  one  grain  each  of  benzoic  acid  and  pure  tan- 
nin, and   sufficient  white   sugar.     Make  into   a 
Fig.  444.  powder.      Send   twenty   such    powders.      Every 

^  morning  and  evening  one  powder  to  be  given. 

/^ r  Fig.  444   is   a   fac-simile  of  another   German 

I  ^fl^i^^  ^K^^>^*^^  O  2C'       prescription.     This   one  is  metric,  and   is  to  be 
T^^,^^'?*-*-'^  *^^^  f      1  compouiided  according  to  the  German   method, 

I  '  Vi^^^y^^.^fJiou^   n  ^^  weighing   the   liquids  (see  page  115G).    It   is 

/^^j^/Vv'wA-^y^/^-a^  t^  ^         badly  written,  the  last  ingredient  being  very  in- 
/  distinct.      Thirty-five   centigrammes   of  quinine 

^Ca/fTs^'^-<^-»'^      Xf  sulphate,  sixty  centigrammes  of  hydrochloric  acid, 

four  grammes  of  acetic  etlier,  one  hundred  and 
/^  ^_^^         /^  O     fort}^  granmies  of  water,  and  foi'ty  grammes  of 

^^^  u\^CK.,^-^  syrup  of  orange  flowers  (fl.  najiha?). 

r  /^f^^  yf        ^0         Prescription  445  shows  peculiarities  of  compo- 

^hp^  >25.<i<<»j/»*^cv^  "t        sition    that   are   strongly  marked,  the   character 
'  selected    for    "gr. "    being    unusually   bad, — the 

ociiMaii  iirescriptioii.  habit   of  Starting   the  "  g"  above  the   line  and 

slurring  the  "  r"  making  a  character  which  re- 
sembles a  capital  script  letter  "  L,"  or  the  one  used  to  designate  the  British  pound 
sterling,  £.  Whether  to  make  six  pills  or  six  powders  might  cause  the  pharmacist 
a  moment's  hesitation,  as  the  directions,  "  M.  ft.  pulv  vi,"  are  a  little  ambiguous. 
But  the  first  line  is  an  aid  here.  No  prescribe!-  would  be  likely  to  direct  powdered 
mercurial  mass  if  pills  were  intended,  and 

it  is  therefore   clear  that   six  powders   are  Fig.  445. 

wanted.  The  signa  is  not  difficult  for  an 
experienced  compounder  to  interpret :  the 
flourish  after  "  1"  would  be  guessed  to 
mean  "every,"  and  that  after  "2"  to  mean 
"  hours." 

Fig.  446  is  a  dangerous  prescription.    The 
absence  of  any  directions  and  the  use  of  the  ^  .  n  ^^  " 

abbreviation  "  Dr."  before  the  initials  would  /^^    r^y^      "^^ 

lead  a  cautious  pharmacist  to  suspect  that  (y  ^*-         C 

this  is  a  forged  prescription,  written  by  an 

opium-eater  for  the  purpose  of  obtaining  his  /    ---^    ^    "■^— v_^--, 

dose  without  difficulty  or  questioning.   There 

are  a  few  physicians  who  use  tlieir^abbrevi-  Badly-written  prescription, 

ated  title  ''JJr."  before  their  initials,  but  it 

is  not  common  except  in  certain  localities,  and  an  opium-eater  wanting  his  dose 
would  be  very  likely  to  put  "Dr."  before  the  initials,  imagining  that  such  an  act 
would  lull  the  suspicions  of  the-  pharmacist  and  thus  his  object  be  more  readily 
accomplished;  but  a  trick  like  this  is  very  apt  to  overshoot  the  mark.  Advan- 
tage may  be  taken  of  the  fact  that  no  direc- 
FiG   440.  Won?,   have    been    given  Avith  the  prescription, 

and   if  it    is    returned    to   the    alleged    patient 
i/),  ^Z  y/S"  with  the  request  that  the  doctor  write  the  direc- 

li^  /D      P        /71  /t'^  *'""*  "P^"  '*  ^^^  difficulty  can  be  easily  met, 

'  ifu^Ltr-  IVArTT  /7o~XJr  or  an  oft'er  may  be  made  to  send  to  the  doctor 
^<-(4y1^  V^pi4r  aT-J^/^  ^^^  ^j^^  information.  If  it  is  a  forgery,  the  be- 
'iiiC^  O        n    //^  havior  of  the  patient  will  be  apt  to  reveal  it : 

Ji-t-iT.     xh''  yhy/v^  ^°  ^^'^^  probably  take  the  prescription  away  and 

^     /]   '       '  never  return.    'On  tlie  other  hand,  if  it  is  an 

honest  prescription,  both  doctor  and  patient  can 
Forged  prescription.  but  commend  the  caution  and  discretion  of  the 

pharmacist. 
Prescription  447  is  an  illustration  of  one  written  by  a  dispensary  physician  "on 
the  jump."     To  a  pharmacist  accustomed  to  such  scrawls  they  present  no  terrors, 
but  the  uninitiated  are  often  sadly  mistaken  in  their  interpretations.     This  prescrip- 
tion is  not  so  illegible  as  some  others  of  its  class  in  the  author's  collection,  but  it  has 
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^ 


Fig.  447. 


'J- 


been  selected  to  show  that  claiiuiorous  poisons  are  sometimes  prescribed  in  this  very 
reckless  fashion.  Poor  "Surah  McM."  is  expected  to  obtain  relief  for  her  "coui^h" 
by  takirii;;  "two  drachms"  of  a  mixture  made  of  one  grain  of  morphine  sulphate, 
one  drachm  of  "muriate  of  ammonia,"  and  four  ounces  of  brown  mixture  (Mist. 
Fusca?). 

In  prescription  448  will  be  seen  an  illustration  of  an  almost  hopeless  case  of  incom- 
patibility. There  are  no  ditRculties  about  making  a  solution  of  the  quinine  sul- 
phate in  sufKcient  water  with  the  aid  of 
the  large  quantity  of  citric  acid  ordered. 
If  the  potassium  iodide,  syrup  of  ferrous 
iodide,  and  titicture  of  iodine  are  now 
added,  a  reddish  precipitate  occurs,  which 
probably  consists  largely  of  insoluble  qui- 
nine iodide.  The  addition  of  two  ounces  of 
nmcihige  will  not  only  be  admissible,  but 
even  beneficial  as  an  aid  in  holding  up  the 
precipitate  and  in  blunting  the  edge  of  the 
excess  of  acid.  Quinine  sulphate  should 
never  be  prescribed  in  combination  with 
iodides,  and  jiarticularly  with  excess  of 
iodine;  and  the  physician  should  be  asked 
t(J  revise  such  a  prescription 

Fig.  449  is  a  fac-simile  of  a  prescription 
which  should  at  once  arouse  the  caution- 
ary instinct  of  the  compounder.  It  reads, 
"  One  grain  of  quinine  sulphate,  eight 
grains  of  morphine  sulphate ;  make  into 
ten  pills.  One  pill  every  three  hours." 
Through  a  lapsus  the  prescriber  has  writ- 
ten the  quantity  intended  for  the  quinine 
sulphate  after  the  morphine  sulphate,  and 
vice  versa  The  usual  rule  should  be  fol- 
lowed :  gain  time,  if  possible,  and  notify  the  physician 
the  risk,  use  safe  quantities,  and  inform  the  prescriber. 

In  Fig.  450  there  is  shown  a  prescription  which  affords  an  illustration  of  chemi- 
cal inconipatibility.     Quinine  salicylate  is  not  a  very  soluble  salt,  and  when  strong 

solutions  of  quinine  sulphate  and  so- 


^^^ 
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^ 


Illegible  prescriptiun. 

if  this  cannot  be  done,  take 


Fig.  448. 


dium  salicylate  are  mixed,  quinine 
salicylate  precipitates.  The  prescriber 
has  evidently  added  diluted  sulphuric 
acid  with  the  view  of  dis.solviiig  the 
quinine  salt,  but  the  excess  of  acid 
will  decompose  the  sodium  salicylate, 


Fig.  449. 
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/*.  ^^•'^ 
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Incomptitible  prescriptiou. 
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Trnngposed  prescription. 
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producing  sodium  sulphate  and  throwing  out  the  salicylic  acid,  which  is  not  very 
soluble  in  aqueous  litpiids.  Tlic  directions  of  the  prescriber — "ft.  soiutio,"  make 
a  solution — cannot  be  complied  with  literally.  Of  course  he  should  be  consulted ; 
but,  if  this  is  not  possible,  it  would  be  a  fair  inference  that  the  diluted  sulphuric 
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acid  was  intended  solely  for  its  action  on  the  quinine  sulphate  to  increase  its  solu- 
bility;  but,  as  it  acts  as  an  impediment  by  deconiposinsj  the  sodium  salicylate,  it 
might  be  omitted.  \f  this  course  is  not  permissible,  this  mixture  should  be  made 
in  a  mortar  and  the  clear  liquid  then  separated  from  the  precipitate;  the  latter 
may  be  rubbed  into  a  smooth  paste  with 

tiie  aid  of  some  mucilage  of  acacia  and  t-,        .^i 

mixed  with  the  rest  of  the  liquid.  This 
will  make  a  mixture,  and  it  should  be 
dispensed  with  a  shake-label. 


Fig.  450. 


^i!^  ^^„*<»,;„-U-t-^  .^^^L^c-^C — 


■2  8-^^ 

Incompatible  prescription. 


Toxic  prescription. 


Prescription  451  is  a  fac-simile  of  one  written  by  a  medical  student.  The  ingre- 
dients are  distinctly  indicated  ;  but  the  dose  of  the  poisonous  alkaloids  is  so  heroic 
and  the  prescription  itself  so  unusual  that  very  little  risk  is  incurred  of  the  patient 
being  poisoned.  No  dispenser  who  would  be  likely  to  compound  such  a  prescription 
would  have  such  alkaloids  in  stock.  The  only  course  to  pursue  here  is  to  gain  time 
and  return  the  prescription  to  the  prescriber  for  correction.  Ten  grains  each  of  col- 
chicine, aconitine,  emetine,  and  calcium  sulphate  are  to  be  made  into  ten  capsules, 
and  one  given  every  three  hours. 

Fig.  452  is  a  type  of  a  prescription  not  uncommon.  Care  and  good  judgment  are 
required  to  pilot  the  compounder  through  safely.  It  might  be  surmised  that  the 
first   ingredient  was    intended   for  "compound    infusion  of  digitalis,"  but  this  is 

not  the  case, — the  "compound  mixture" 
being  a  preparation  devised  by  the  phy- 
sician and  the  formula  not  published,  the 
intention  being  to  send  the  patient  to  a 
special  drug-store  to  have  it  compounded, 
the  druggist  of  course  having  been  pre- 
viously supplied  with  the  private  formula. 
This  practice  is  common  in  some  local- 
ities ;  it  does  not  follow,  however,  that 
the  physician  always  derives  a  pecu- 
niary consideration  through  the  method, 
although  where  the  practice  prevails  both 
prescriber  and  compounder  are  soon  sus- 
pected of  pocketing  some  special  profit. 
If  the  physician  makes  the  private  for- 
mula public  or  gives  the  patient  the  op- 
portunity of  going  to  a  large  number  of 
pharmacists  to  whom  he  has  given  the 
formula,  he  is  relieved  of  what  is  prob- 
The  dose  of  morphine   sulphate  is  a  large  one,  but  the 


Fig.  452. 
Questionable  prescription. 


ably  an  unjust  suspicion 

underscoring  of  the  line  indicates  that  the  prescrib<  r  has  considend  the  likelihood 
of  the  compounder's  questioning  it,  and  he  has  underscored  the  words  so  that  the 
compounder  knows  that  the  prescriber  intended  to  give  an  unusually  large  dose. 
Under  the  circumstances  there  is  no  impropriety  in  dispensing  it.  Some  careful 
pharmacists  would  prefer  to  decline  such  a  prescription  on  the  ground  that  they 
did  not  have  the  formula  of  the  private  preparation,  the  real  reason  being  their 
unwillingness  to  incur  the  risk  of  dispensing  so  large  a  dose  of  morphine  sulphate. 
Formulas  for  private  preparations  may  often  be  secured  through  professional  courtesy 
by  applying  to  the  pharmacist  known  to  have  them. 
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Fig.  453. 
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The  fac-simile  Fig.  453  shows  the  prescription  of  a  physician  who  at  one  time  had 
an  extensive  practice,  but  whose  early  education  had  been  seriously  neglected.  The 
ingredients  are — Two  drachms  of  nitro-nmriatic  acid,  one  and  a  half  ounces  each  of 
compound  tincture  of  gentian  and  compound  tincture  of  cinchona,  one  ounce  of 
Cura9oa  cordial,  one  drachm  of  extract  of 
taraxacum,  two  drachms  of  fluid  extract  of 
thubarb  ("  rehi"),  one  ounce  of  tincture  of  car- 
damom. Dose,  two  teaspoonfuls,  three  times  a 
day,  after  meals  a  half-hour,  in  water. 

JPrescription  454  illustrates  two  kinds  of 
incompatibility.  Two  drachms  of  potassium 
iodide,  half  a  tiuidounce  of  syrup  of  ferrous 
iodide,  and  one  and  a  half  fluidounces  of  com- 
pound tincture  of  cinchona  are  to  be  made 
into  a  mixture.  Take  half  a  teaspoonful  in 
water,  after  each  meal.  Potassium  iodide  is 
usually  crystallized  by  the  manufacturer  from 
an  alkaline  solution,  and  traces  of  the  potas- 
sium hydrate  which  is  present  in  the  mother 
liquor  are  retained  by  the  crystals.  The  hy- 
drate, by  contact  with  the  air,  containing 
carbonic  acid,  becomes  potassium  carbonate, 
and  hence  commercial  potassium  iodide  always 
contains  traces  of  carbonate,  and  the  Pharma- 
copoeia permits  the  presence  of  0.1  per  cent, 
of  alkali.  Hence  it  follows  that  when  a  solu- 
tion of  potassium  iodide  is  brought  in  contact 
with  syrup  of  ferrous  iodide  a  greenish  floccu- 
lent  precipitate  is  produced  which  is  ferrous 
carbonate.  This  may  be  filtered  out  without 
detriment  to  the  prescription.  The  other  instance  of  incompatibility  is  inexcusable. 
Iron  salts  produce  with  preparations  of  cinchona  bark  blackish,  inky  precipitates, 
due  to  the  i-eaction  between  the  tannin  in  the  cinchona  and  the  ferrous  iodide.  Fil- 
tration will  not  remedy  this  fault,  and  there  is  usually  no  recourse  but  to  dispense 
the  prescription  with  a  shake-label. 

In  prescription  455  the  principal  interest  centres  in  the  directions  to  the  patient. 
One  grain  of  yellow  mercuric  oxide,   two  grains  of  atropine   sulphate,   and   one 
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Incompatible  proscription. 


Badly-written  prescription. 


drachm  of  lard  are  to  be  made  into  an  ointment.  The  prescriber  intends  that  the 
patient  should  "  put  a  lump  as  large  as  ^  fin's  head  in  the  eye  once  daily."  If  the 
label  had  been  written  according  to  the  first  reading  of  the  compounder, — i.  e  ,  put  a 
lump  as  large  as  a  peanvt  in  the  eye,  etc., — there  would  undoubtedly  have  been  a 
serious  time  for  all, — patient,  jihysician,  and  pharmacist. 

Chemical  incompatibility  is  illustrated  in  Fig.  450  ;  and  whilst  the  compounder 
may  believe  that  the  prescriber  has  erred,  through  ignorance  of  the  fact  that  sul- 
phates are  delicate  reagents  for  lead  salts,  the  absence  of  directions  fur  use  makes 
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it  impossible  for  him  to  obtain  any  clue.  The  presence  of  lead  sulphate  may  have 
been  expected  and  desired  by  the  physician.  In  such  cases  the  only  course  is  to 
compound  tlie  prescription  exactly  as  it  is  written  and  dispense  it,  without  filtering, 
with  a,  shake-label.  Fifteen  grains  each  of  lead  acetate  and  zinc  acetate,  ten  grains 
of  copper  sulphate,  and  three  grains  of  morphine  acetate  are  to  be  dissolved  in  eight 
fluidounces  of  distilled  water.     Use  as  directed. 

Fig.  457  shows  peculiarity  and  brevity.     It  is  expected  that  Mrs.  Z.  will  receive 
four  fluidounces  of  cod-liver  oil  and  that  the  bottle  will  be  labelled  the  same.    Oleum 


Fig.  456. 
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Curious  prescriptiou. 


Jecoris  Aselli  is  one  of  the  synonymes  for  Oleum  Morrhuse,  and  the  Latin  word 
"Ejusdem,"  used  in  this  connection,  is  a  short  but  peculiar  way  of  directing  the 
compounder  how  he  is  to  label  the  bottle. 

Although  prescription  458  is  rather  flourishing  in  its  style,  no  fault  can  be  found 
with  its  legibility.  Half  an  ounce  of  potassium  bromide,  five  fluidrachms  of  tinct- 
ure of  cannabis  indica,  half  a  fluidounce  of  wine  of  ergot,  two  fluidounces  of  aro- 
ciatic  spirit  of  ammonia,  and  suflacient  water  to  make  eight  fluidounces.     The  chief 

interest  in  it  is  due  to  the  presence  of  the 
Fig  458  tincture  of  cannabis  indica.      If  the  pre- 

scription be  compounded  without  this,  and 
^■V>j  if  a  drachm  of  granulated  acacia  be  placed 

^_V,  .-QT^  in  a  mortar  and  rubbed  with  sufficient  of 
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Legible  prescription. 


Questionable  picsciiplion. 


the  liquid  to  form  a  thick  paste  and  the  tincture  then  gradually  and  slowly  added, 
it  will  bo  found  that  the  resinous  matter  in  the  cannabis  can  be  uniformly  suspended, 
and  when  this  is  mixed  with  the  rest  of  the  liquid  a  very  satisfactory  preparation 
will  have  been  produced.     It  should  of  course  be  dispensed  with  a  shake-label. 
Fig.  459  is  a  fac-similc  of  a  prescription  written  by  an  old  practitioner.     Hydrar- 
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gyri  subchloi'idum  is  rather  an  old  name  for  calomel,  but  not  uncommon.  Six  grains 
each  of  calomel  and  powdered  ipecac  are  to  be  made  into  either  twelve  pills  or  twelve 
powders,  and  the  question  is,  vvliich  ?  A  little  study  of  the  prescriber's  method 
shows  that  he  has  fortunately  acquired  the  habit  of  dotting  his  "i's,"  and  it  is  fair 
to  presume  that  if  pills  were  intended  he  would  have  dotted  the  "i"  in  the  word. 
M.  ft.  pul.  No.  xii.  is  undoubtedly  the  correct  reading.  A  few  suggestive  ques- 
tions to  the  patient,  such  as — "  Did 
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the  doctor  direct  you  to  take  water 
with  these?"  or,  "Were  these  to  be 
taken  after  meals?"  will  be  apt  to 
elicit  such  a  reply  as  this :  "  Yes, 
he  said  that  1  should  take  one 
powder  three  times  a  day,  just  be- 
fore meals." 

Fig.  461. 

-    '^<^^ — ^    ^  k^ 

Faulty  prescription. 


Fig.  4G2. 


Prescription  460  belongs  to  a  class  fortunately  rare.  The  intention  of  the  pre- 
scriber  is  undoubtedly  to  give  phosphorus  in  a  tine  state  of  division,  suspended  in 
the  mixture.  This  may  be  accomplished  by  dissolving  the  phosphorus  in  the  benzol 
(not  petroleum  benzin),  and,  having  made  a  thick  mucilage  of  acacia  from  one 
drachm  of  gum,  the  solution  of  phosplionis  may  be  gradually  added  with  stirring, 
followed  by  the  tincture  of  ginger  and  the  chloride  of  calcium,  dissolved  in  a  little 
water.  The  directions  to  the  compounder — 
Misce,  ft.  mist.  sec.  art.  fmake  a  mixture  accord- 
ing to  art) — indicates  tnat  the  prescriber  offers 
the  pharmacist  an  opportunity  to  exercise  his 
skill  in  making  a  good  mixture.  The  direc- 
tions for  the  patient  are  in  Latin,  the  translation 
being, — "  Let  him  take  half  a  fluidouncc,  two 
or  three  times  daily,  in  a  cup  of  water,  with 
brandy." 

Fig.  461  is  a  fac-simile  of  a  prescription  writ- 
ten by  a  prescril)er  of  large  exjierience.  Sixteen 
grains  of  mercurial  mass,  and  one  grain  of  ])odo- 
phyllin,  with  four  drops  each  of  fluid  extract  of 
nux  vomica  and  fluid  extract  of  belladonna 
(Squibb's),  are  to  be  made  into  four  pills.  As 
blue  mass  is  usually  soft  in  consistence,  it  will 
be  necessaiy  to  evaporate  the  fluid  extracts. 
This  may  be  easily  done  by  heating  a  small 
mortar,  and,  after  dropping  the  fluid  extracts 
into  it  and  stirring  tliein  a  sliort  time  with  the 
pestle,  the  blue  mass  and  podojihyllin  can  be 
subsequently  added  and  four  pills  made  from 
the  mass.  The  reason  for  prescribing  fluid  ex- 
tracts when  extracts  are  available  is  not  ap- 
parent. 

Fig.  4G2  shows  a  prescription  which  is  faulty  in  several  respects.  In  the  .second 
line  the  abbreviation  is  questionable.  Is  diluted  hydrochloric  or  diluted  hvdro- 
cyanic  acid  desired?  It  would  be  fair  to  assume  that  diluted  hydrocyanic  acid  is 
wanted,  because  of  its  action  as  a  sedative ;  and  this  is  undoubtedly  a  cough  mix- 
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Fig.  463. 
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ture  and  the  prescriber  desires  to  reinforce  the  action  of  the  syrup  of  wild  cherry. 
The  style  of  writing  is  anything  but  legible,  and  the  use  of  an  unusual  term  for 
"opium"  in  the  fourth  line  adds  to  the  difficulties.  Two  ounces  of  syrup  of  wild 
cherry,  half  a  drachm  of  diluted  hydrocyanic  acid,  one  ounce  of  syrup  of  squill,  and 
one  drachm  of  tincture  of  opium  (tinctura  thebaicte).  Teaspoonful  three  times  daily. 
Prescription  403  brings  up  an  interesting  question  about  which  there  may  be  more 
than  one  opinion.     One  drachm  of  iron  and  ammonium  citrate  and  fifteen  grains 

of  quinine  sulphate  are  to  be  made  into 
a  solution  with  half  a  fluidounce  of  water, 
and  five  drops  are  to  be  taken  three  times 
a  day,  in  sugar  and  water.  If  no  acid  be 
used,  it  will  not  be  easy  for  the  patient  to 
comply  with  the  prescriber's  directions  to 
take  five  drops,  for  the  insoluble  portion 
of  the  quinine  sulphate  will  separate,  and 
the  dropping,  if  each  drop  is  to  contain 
p,      "  C^  c^(/ "  its  proper  proportion  of  quinine,  will  be 

'^f]?C5^^»A' <3tJ:^»i*-»   o_-S>-wv  very  defective.      If    the   directions  were 

dirt'erent  and  the  patient  could  secure  a 
fair  dose  each  time,  it  probably  would  be 
best  not  to  make  an  addition  of  acid  ;  but 
in  this  case  there  could  be  no  impropriety 
in  making  a  solution  of  the  quinine  sul- 
phate in  the  water  with  a  trace  of  acid  (citric  acid,  if  preferred),  and  then  dissolving 
the  iron  and  ammonium  citrate  in  the  solution.  The  practice  of  adding  acids  oi 
alkalies  to  prescriptions  generally  and  upon  very  little  provocation  is  a  bad  one,  and 
the  author  would  not  be  understood  as  encouraging  the  habit ;  but  occasions  occur 
when  there  should  be  no  hesitation  about  employing  a  trace  of  acid  or  alkali  when 
the  compounder  is  satisfied  that  the  intention  of  the  prescriber  will  not  be  frustrated. 
Of  course  the  risk  of  making  an  error  in  judgment  must  be  taken;  but  "first  be 
sure  that  you  are  right,  and  then — do  right." 

Fig.  464  is  a  fac-simile  of  a  prescription  for  pills.  Sixteen  grains  of  silver  oxide, 
one  grain  of  strychnine,  twenty-four  grains  of  powdered  capsicum,  and  forty  grains  of 
extract  of  gentian  are  to  be  made 


^C251;^i^.^  <3t£?>i*-»  0--S-WV. 
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Imperfect  piescription. 


into  thirty-two  pills.  If  these  pills 
are  made  in  the  ordinary  way,  with 
an  excipient  of  syrup,  glucose,  or 
similar  liquid,  the  pills  will  be  very 
apt  to  explode,  owing  to  the  decom- 
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Fio.  465. 
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Explosive  prescriiition. 


Incompatible  prescription. 


position  of  the  silver  salt.  The  directions  are  not  very  legible,  but  it  is  not  difiicult 
to  read,— Sig.  on  box  the  contents  of  each  pill.  One  after  each  meal.  The  prescriber 
would  probablv  be  satisfied  if  the  contents  of  one  pill  were  written  on  the  label ;  he 
certainly  does  not  intend  that  the  contents  of  thirty-two  pills  be  so  written,  although 
this  is  what  he  directs. 

Prescription  465  is  a  strange  mixture,  thrown  together  in  opposition  to  the  laws  or 
chemical  combination  and  compatibility.     The  quinine  will  be  precipitated  through 
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the  formatiun  of  a  double  bismuth  and  potassium  iodide, — a  precipitant  for  alka- 
loids, somctiinos  used  as  a  reaijeiit.  The  presence  of  the  hydrobroinic  acid  aids  in 
the  precipitation,  instead  of  dissolving  the  precipitate.  The  translation  is, — One 
drachm  of  potassium  iodide,  half  a  drachm  of  diluted  hydrocyanic  acid,  three 
drachms  of  solution  of  bismuth  and  ammonium  citrate,  twelve  grains  of  quinine  sul- 
phate, one  and  a  half  drachms  of  hydro- 

bromic  acid,  and  sufficient  water  to  make  FiG.  467. 

two  ounces.  The  only  course  to  ]iursue  is 
to  dissolve  the  quinine  salt  in  four  drachms 
of  water  containing  the  hydrobromic  acid, 
dissolve  the  potassium  iodide  in  the  re- 
mainder of  the  water,  and  add  the  other 
ingredients. 

Fig.  466. 

Doubtful  pre3criiition.  Illegible  prescription. 

Prescription  466.  Pills  made  from  bismuth  subnitrate  and  sodium  bicarbonate 
have  been  known  to  explode,  owing  to  decomposition  in  the  sodium  bicarbonate  from 
acid  in  the  bismuth  salt,  carbonic  acid  being  liberated.  Of  course  no  explosion  can 
take  place  if  the  pills  are  not  dispensed  in  a  tightly-corked  vial  or  other  container 
which  will  not  permit  of  the  escape  of  the  liberated  gas.  Risk  of  explosion  may 
be  obviated  by  piercing  the  lid  of  the  pill-box  with  a  few  holes  ;  but  the  pills  may 
swell  to  an  enormous  size,  due  to  the  non-escape  of  the  gas. 

Prescription  467  is  a  fac-simile  of  one  written  by  a  noted  physician.  One  other 
specimen  of  his  handiwork  may  be  seen  on  page  1152.  The  translation  is, — Two 
drachms  of  powdered  gum  guaiacum.     Make  twelve  powders.     One  taken  at  night. 

In  concluding  these  comments  it  may  truly  be  said  that  the  necessity  for  more 
care  in  writing  prescriptions  has  been  unquestionably  proved  by  abundant  evi- 
dence. Physicians  have  in  many  cases  grown  careless  in  this  respect,  often  relying 
upon  the  proverbial  caution  and  self-interest  of  the  pharmacist  to  correct  errors  or 
supply  deficiencies,  and  whilst  t!ie  additional  responsibility  thus  thrust  on  the  com- 
pounder has  a  tendency  to  develop  his  faculties,  it  does  not  lighten  his  cares,  nor  is 
it  labor  which  is  appreciated  by  the  prescriber,  who  usually  regards  the  service  as 
quite  within  the  routine  of  the  pharmacist's  duties,  and  the  latter  is  expected,  as  a 
matter  of  course,  to  check  errors  and  decipher  scrawls. with  ease,  and,  on  the  other 
hand,  there  are  often  occasions  when  great  haste  must  be  exercised  in  writing  a  pre- 
scription ;  and,  in  addition,  it  should  be  remembered  that  it  frequently  happens  that 
the  physician  is  harassed  by  many  annoyances  and  interruptions  whilst  writing  the 
prescription.  These  circumstances,  coupled  with  the  gentlemanly  instincts  which  all 
true  pharmacists  are  credited  with  possessing,  should  exercise  their  proper  restraining 
influences  upon  the  latter  whilst  undertaking  the  mission  of  interviewing  the  physi- 
cian upon  a  subject  which  is  often  mortifying  to  him.  It  is  impossible  to  conduct 
an  active  business  without  encountering  occasions  which  require  the  exercise  of  much 
forbearance  and  tact,  and  the  reflection  that  both  physician  and  pharmacist  are  at  all 
times  human,  and  hence  liitble  to  err,  should  prevent  either  from  indulging  in  expres- 
sions detrimental  to  the  good  name  of  the  other.  In  the  unusual  instance  of  a  phy- 
sician taking  umbrage  when  a  judicious  course  has  been  followed  by  the  pharmacist 
In  correcting  his  mistake,  a  firm  and  dignified  defence  should  be  at  once  made  by 
the  latter,  and  maintained  with  spirit,  but  not  in  the  presence  of  the  patient  if  it 
can  possibly  be  avoided. 
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The  prescriptions  upon  the  following  pages  are  submitted  without 
comment,  with  the  view  of  affording  the  reader  an  opportunity  for 
individual  practice. 


Fig.  468. 


1 


Fig.  469. 
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Obscure  prescription. 


Illegible  prescription. 


Fig.  470. 
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Fig.  471. 


BifBcuIt  prescription. 
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Antique  prescription. 


Fig.  472. 


Careless  prescription. 


Fig.  473. 
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Doubtful  prescription. 
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Fig.  475. 
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Enuueoua  presci iption. 


Fig.  476. 
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liicouipiitible  jiruscriptioa. 


Fig.  477. 


Illegililo  prescription. 


Fig.  478. 


Fig.  479. 
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Odd  prescription. 


Difliciilt  prescription. 
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Fig.  480. 
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Fig.  481. 
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Doubtlul  iiresciiption. 
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Erroneous  prescription. 


Fig.  482. 
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Fig.  483. 


Metric  prtBcription. 


yuebtiouable  prescription. 


Fm.  484. 


Incompatible  prescription. 


Fig.  485. 


Difficult  prescription. 
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Fig.  486. 


Fro.  487. 


Safe  prescription. 


Uiiusual  prescripton. 


FlQ.  489. 


Fig.  488. 


IiiOicult  prescription. 


Incompatible  prescription. 


Fig.  490. 


Fig.  491. 
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Unusual  prescription. 


Illegible  prescription. 
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The  growth  of  the  metric  system  has  made  it  necessary  for  every 
pharmacist  to  be  acquainted  with  the  methods  employed  in  writing 
metric  prescriptions. 

There  are  two  distinct  methods  employed  in  this  country,  which  may 
be  termed  respectively  the  gravimetric  and  the  volumetric  method. 

1 .  Gravimetric  Prescriptions. — The  gravimetric  principle  of  weigh- 
ing liquids  is  used  in  Germany  and  some  other  Continental  countries 
almost  exclusively.  It  was  adopted  by  the  U.  S.  Pharmacopoeia  of 
1880,  and  given  the  name  of  parts  by  weight ;"  but,  although  weighing 
liquids  may  be  practised  with  advantage  in  the  laboratory  in  making 
large  quantities  of  preparations,  and  is  preferable  in  the  case  of  thick  or 
adhesive  liquids,  it  is  far  less  convenient  in  compounding  prescriptions 
than  the  plan  of  measuring  the  liquid  ingredients.  The  advantage  in 
supposed  greater  accuracy  of  weighing  over  measuring  is  more  imagi- 
nary than  real.  A  careful  pharmacist  will  compound  prescriptions 
just  as  accurately  by  measuring  the  liquids  as  he  will  by  weighing 
them,  whilst  a  slovenly  one  will  be  just  as  careless  in  using  weights  as 
he  is  in  measuring  liquids.  The  question  of  accuracy  becomes  then, 
practically,  a  "  personal  equation," 

Several  conveniences  have  been  proposed  in  weighing  liquids,  which 
deserve  notice.     The  Germans  use  a  "  tare-can"  (see  Fig.  492)  for  the 
purpose  of  quickly  taring  a  bottle.     It  is  a  small  metallic  can  having 
a  shallow  funnel-mouthed  opening,  with  two  spouts, 
one  on  each  side.     Tlie  bottle,  or  vessel,  is  placed  on 
one  of  the  scale-pans,  and  the  tare-can,  containing 
sufficient  shot  or  clean  dry  sand  to  balance  it,  is 
placed  upon  the  other.     It  is  better,  however,  to  use 
two  tare-cans  and  pour  from  one  to  the  other,  the 
one  not  in  use  on  the  scale-pan  either  receiving  the 
excess  of  shot  or  suj)plying  the  deficiency. 

2.  Volumetric  Prescriptions. — In  these  the  gramme  is  replaced  by 
the  cubic  centimetre,  Avhicli  has  been  very  appropriately  termed  jlui- 
gramnie  by  Mr.  A.  B.  Taylor.  The  principal  reason  for  preferring 
the  volumetric  method  is  that  the  physician  has  the  means  of  more 
readily  calculating  and  apportioning  the  number  of  doses  in  the  pre- 
scription. Liquid  medicines  are  never  administered  by  weight,  but  always 
by  teaspoonfuls,  tablespoonfuls,  or  other  convenient  measure.  In  some 
liquids  there  is  a  wide  difference  between  their  weight  and  their  volume, 
as  the  specific-gravity  tables  abundantly  show.  A  teaspoonful  of  ether 
weighs  forty-one  grains,  whilst  a  teaspoonful  of  chloroform  weighs 
eighty-five  grains  (more  than  twice  as  much) :  hence  the  physician  can- 
not disregard  specific  gravity.  In  prescribing  gravimetrically  and  ad- 
ministering volumetrically  he  must  constantly  bear  in  mind  these  dif- 
ferences, at  least  approximately.  Mistakes  are  very  likely  to  arise  in 
making  these  calculations,  mentally,  at  the  bedside  of  a  patient :  hence 
it  is  far  better  to  avoid  them  by  prescribing  the  medicines  by  the  same, 
method  as  that  by  which  they  are  dispensed  and  administered,  namely, 
volumetrically,  and  thus  preserving  that  harmony  of  relation  which  is 
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conducive  to  safety.  If  volumetric  analysis  is  proferrcd  to  stathmetic 
or  gravimetric  analysis  in  the  U.  S.  Pharmac()])ana  because  of  its  greater 
convenience  and  at  least  equal  accuracy,  why  should  not  li(|uids  be 
measured  ratluT  than  weighed  in  pharmaceutical  operations  in  which 
extreme  accuracy  is  comparatively  of  less  importance  ? 

The  following  examples  illustrate  the  forms  of  metric  prescriptions 
most  frequently  used.     Form  A  is  preferable,  for  the  reasons  stated  : 


Form  A. 

R  (Vuhu,„tric.) 

Gm.  ami  C.c. 
Quininse  Sulph.  .    .    1 
Strych.  Sulj)h.     .    .  016 

Ext.  Glycyrrh.  Fid.    4 

Syrupi 60 

A  teaspoonful  three  times  a 

day. 

R  (Gravimetric.) 

Hydrarg.  Chlor.  Mit.      I  5 

Pulv.  Aloes  ....  2  I 

Pulv.  Rhci   ....  1  I  5 

Make  twenty  pills. 

The  advantages  of  the  deci- 
mal line  are  that  the  decimal 
dot  is  abolished,  with  its  dan- 
gerous complications,  for  a 
spot  or  a  fly-speck  on  the  pre- 
scription-paper may  increase 
or  decrease  the  quantity  of  an 
ingredient  tc»  times,  and  the 
use  of  the  decimal  line  is 
familiar  to  all  who  use  a  dollar 
and  cents  column. 


Form  B. 
U  (Gnirimetric.) 

Quininaj  Sulph.     .    .    1. 

Strych.  Sulph 016 

E.\t.  Glycyrrh.  Fid.  .    4. 
Syrupi 60. 

A  teaspoonful  three  times  a 
day. 

R  (Gravimetric.) 

Hydrarg.  Chlor.  Mit.      .5 

Pulv.  Aloes    ....  2. 

Pulv.  Rhei     ....  1.5 

Make  twenty  pills. 

This  form  is  used  frequently, 
because  of  the  familiarity  with 
the  arithmetical  method  of 
using  a  dot  to  denote  a  decimal 
fraction ;  and  where  metric 
prescriptions  are  altogether  in 
use,  as  in  Continental  Europe, 
there  is  no  necessity  for  in- 
dicating the  denomination, 
gramme  being  always  under- 
stood. 


Form  C. 
R  (  ]'o!ianetric.) 

Quinina.'  Sul])h.  1.  Gm. 
Strych.  Sulph.  .  .016  iirn". 
Ext.  Glycyr.  Fid.  4.  cT" 
Syrupi    ....  60.        C.c. 

A  teaspoonful  three  times  a 
day. 

U  (Gravimetric.) 

Hydrarg,  Chlor.  Mit.  .5  Gm. 
Pulv.  Aloes .  .  .  .  2.  Gin. 
Pulv.  Rhei  ....  1.5  Gm! 


This  form  is  an  improvement 
on  Form  B,  and  would  be  far 
superior  to  it  for  use  in  this 
country,  where  prescriptions 
written  in  the  old  systems  will 
long  continue  to  be  used;  for 
next  to  writing  out  in  full  the 
word  f/rammc,  the  indication 
of  the  unusual  quantity  by 
underscoring  will  prevent  its 
being  mistaken  for  grain. 


The  Art  of  Dispensing  and  Compounding. 

The  practical  work  embraced  in  the  ever- varying  labors  of  dispensing 
and  compounding  constitutes  a  more  searching  test  of  the  adaptability 
and  qualifications  of  the  pharmacist  than  any  other  duty  that  he  is 
called  upon  to  perform.  Careful  training,  tact,  and  much  experience 
are  needed  to  meet  the  requirements  of  this  branch  of  the  profession. 

Receiving-  the  Prescription  or  Order. — This  apparently  simple 
matter,  if  not  carefully  considered,  is  frequently  the  source  of  embar- 
rassing mistakes.  Very  few  customers,  even  if  they  are  intelligent, 
realize  the  necessity  of  forethought  or  care  in  calling  for  any  articles 
that  they  wish :  hence  it  is  an  excellent  practice  for  the  dispenser  to 
repeat  the  order  interrogatively  at  the  time  that  it  is  given,  and  obtain 
from  the  cu.stomer  a  clearly-expressed  assent  before  delivering  the  article, 
lest  the  wrong  one  be  dispensed.  If  it  is  a  poisonous  substance,  the 
use  that  is  to  be  made  of  it  should  be  carefully  inquired  into,  and  in 
all  cases  a  written  order,  properly  dated  and  signed,  should  be  required. 
The  best  plan  is  to  have  a  regular  poison  book,  in  which  the  record  is 
made.  Poisonous  or  dangerous  substances  should  never  be  dispensed 
to  children  or  minors  witliout  a  written  order,  and  even  then  the  re- 
ceiver should  be  cautioned  about  the  contents. 
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The  following  prescription  memorandum,  which  is  similar  to  one 
suggested  by  Andrew  Blair,  has  been  in  use  several  years  by  the  author 
with  excellent  results.  These  blanks  are  put  up  in  tablet  form,  and  are 
filled  in  in  the  presence  of  the  customer,  or  the  back  of  the  prescription 
may  be  used  for  noting  the  points  when  it  is  Imnded  in. 

MEMORANDUM. 

Namf. 

Address. 

Is  it  paid  for  f 

Is  il  to  be  charged  f 

Is  il  to  be  called  for  f 

Is  il  to  be  sent  f 

Received  by 

Compounded  by 

Number  of  ^  and  Price. 

It  is  the  custom  in  some  pharmacies,  when  a  number  of  prescriptions 
are  being  compounded  at  one  time,  to  use  what  is  known  as  the  check 
system.  Brass  or  nickel-plated  checks  or  disks,  numbered  or  lettered, 
are  used :  the  customer  upon  handing  the  prescription  is  given  a 
check,  which  he  holds  until  the  prescription  is  ready ;  the  receiver 
marks  the  corresponding  number  or  letter  upon  the  prescription,  and 
when  he  delivers  the  bottle  or  package  receives  back  from  the  customer 
the  original  check  containing  the  same  number  or  letter.  This  system 
is  not  without  faults ;  indeed,  unceasing  vigilance  is  absolutely  neces- 
sary, and  it  is  not  safe  to  place  faith  in  any  system. 

The  prescription  should  be  received  with  becoming  dignity  by  the 
compounder,  and  questions  answered  with  cheerful  politeness,  especial 
care  being  taken  to  do  or  say  nothing  that  would  impair  confidence. 
Unseemly  jesting,  loud  conversation,  or  boisterous  mirth  is  entirely 
out  of  place  here,  whilst  especial  regard  should  be  paid  to  the  feelings 
of  those  who  may  have  just  left  the  sick-chamber  or  the  bedside  of  one 
who  is  dear  to  them.  In  such  cases  every  word  and  movement  of  the 
dispenser  is  often  carefully  watched,  and,  whilst  ordinarily  the  customer 
may  be  disposed  to  judge  seeming  slowness  or  indifference  leniently,  at 
such  times  these  faults  become  unbearable  to  the  impatient  and  anxious 
messenger. 

Reading  the  Prescription. — The  prescription  should  be  read  over 
carefully,  and  judgment  mentally  pronounced,  first  upon  the  safety  of 
the  doses  of  the  respective  ingredients,  and  then  upon  their  compati- 
bility. If  this  reading  be  done  in  the  presence  of  the  patient,  especial 
care  should  be  taken  that  the  countenance  reveal  nothing  whatever 
of  what  may  be  going  on  in  the  mind  of  the  receiver :  a  shrug  of  the 
shoulders,  an  elevation  of  the  eyebrows,  a  contemptuous  toss  of  the 
scrap  of  paper  on  the  prescription  desk,  may  convey  to  the  mind  of 
the  patient  a  more  lasting  impression  of  the  opinion  of  the  receiver 
as  to  the  merits  of  the  prescription  than  open  criticism.  Questions  are 
frequently  asked  by  patients  and  requests  made  for  opinions :  these 
should  always  be  skilfully  parried.  An  apothecary  has  no  right  to  re- 
veal to  a  patient  the  character  or  the  medicinal  effect  of  the  ingredients 
which  enter  into  a  prescription.  When  the  names  of  the  ingredients  in 
the  prescription  are  persistently  demanded  by  the  patient,  the  dispenser 
can  fall  back  upon  the  expedient  of  frankly  stating  that  it  is  a  breach  of 
etiquette  to  reveal  the  character  of  the  ingredients,  and  intimating  that 
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it  shows  a  lack  of  confidence  in  the  preseriber  on  the  part  of  the  patient; 
but,  if  further  insisted  upon,  the  offer  to  send  to  the  pliysician  a  written 
request  to  get  liis  permission  to  disch^se  the  ingredients  is  generally 
answered  by  the  patient  with  a  gracious  ''  no  matter."  The  ])harmacist, 
as  a  co-worker  with  the  pliysician  in  the  healing  art,  is  ethi(!ally 
bound  to  sustain  him  and  cheerfully  co-operate  with  him,  and  there 
should  be  at  all  times  a  spirit  of  mutual  respect  between  the  members 
of  both  professions,  and  a  feeling  that  each  is  in  duty  bound  to  protect 
the  other  from  unjust  censure. 

In  order  to  gain  time  in  case  of  doubtful  procedure,  it  is  often  good 
practice  to  write  the  label  for  the  prescription  as  soon  as  it  is  received, 
and  this  will  usually  afford  an  opportunity  to  study  the  prescription 
whilst  reading  it.  The  only  objection  to  this  is  that  the  patient  very 
frequently  misunderstands  this  manoeuvre,  and  imagines  that  the  dis- 
penser is  neglecting  hira  and  not  proceeding  at  once  to  compound  his 
prescription. 

Compounding  the  Prescription. — The  greater  part  of  the  succeed- 
ing chapter  will  be  devoted  to  the  details  of  this  very  important  duty ; 
in  this  place  it  is  merely  necessary  to  consider  the  general  features. 
After  thoroughly  understanding  the  prescription  and  clearly  decipher- 
ing it,  a  method  must  be  quickly  formulated  for  compounding  it.  In 
this  connection,  if  there  is  any  doubt  about  safety,  the  well-known 
aphorism,  "When  you  do  not  know  what  to  do,  do  nothing,"  has  great 
force.  The  work  of  compounding  must  not  go  on  in  any  feeling  of 
uncertainty ;  the  chance  of  causing  death  or  serious  consequences  is  too 
great  to  warrant  the  running  of  risks,  and  there  is  nearly  always  more 
safety  in  delay  than  in  pushing  forward  doubtfully. 

When  a  clearly-outlined  plan  of  procedure  is  decided  upon,  the  ingre- 
dients should  be  carefully  weighed  or  measured  and  the  process  wit- 
nessed by  a  colleague.  The  system  of  double  checking  prescriptions  should 
be  invariably  followed  wherever  possible :  over-confidence  and  an  indis- 
position to  recognize  the  possibility  of  making  a  mistake  have  probably 
occasioned  more  loss  of  life  in  this  responsible  work  than  any  other  cause. 
Not  only  should  the  junior  assistant  cheerfully  submit  to  having  his  work 
witnessed,  but  even  the  preceptor  should  insist  upon  one  of  his  assistants 
checking  off  the  ingredients  and  quantities  which  he  has  weighed  or  meas- 
ured out  himself,  as  a  matter  of  principle  and  method.  If  this  is  not 
always  possible,  on  account  of  there  being  but  one  present  in  the  store, 
the  system  of  single  checking  should  be  invariably  practised  :  this  is, 
briefly,  to  arrange  upon  the  counter  the  shop-bottles  or  packages  from 
which  were  taken  the  ingredients  which  entered  into  the  prescription, 
and  place  the  weights  which  were  used  immediately  in  front,  then,  when 
the  preparation  is  finished,  to  check  off  from  the  prescription  each  in- 
gredient in  order,  noting  the  weight  or  measure.  Before  permitting 
a  prescription  which  is  at  all  complicated  to  advance  further  in  the 
process  of  compounding,  each  ingredient  should  be  numbered  in  lead- 
pencil  on  the  margin  in  the  order  in  which  it  has  been  added.  This 
memorandum  becomes  valuable  when  the  prescription  is  to  be  renewed, 
because  there  will  then  be  no  likelihood  of  the  renewed  prescription 
differinp-  from  the  original. 
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Additions  or  Alterations  to  Prescriptions  by  the  Pharmacist. — 
At  the  present  time  it  is  the  custom  among  physicians  to  hold  the 
pharmacist  responsible  for  the  proper  compounding  of  prescriptions  in- 
trusted to  his  care,  and  to  depend  upon  him.  Such  details  as  the  choice 
of  the  excipient,  method  of  straining  or  filtering,  etc.,  are  usually  not 
specified :  indeed,  with  many  it  is  a  frequent  practice  simply  to  direct 
a  solution  or  mixture  of  definite  strength  and  rely  upon  the  pharmacist 
to  make  it  palatable.  In  all  cases  of  this  kind,  care  must  be  taken  to 
make  a  note  upon  the  prescription  of  each  addition,  so  that  in  the  event 
of  renewal  there  may  be  no  diiference  between  the  preparation  then 
obtained  and  the  original.  The  confidence  which  physicians  place  in 
pharmacists  in  this  respect  should  be  most  sedulously  guarded  and 
every  eifort  made  to  deserve  and  retain  it.  This  can  be  done  only 
by  adhering  strictly  to  the  rule  of  not  permitting  an  alteration  or 
addition  to  be  made  to  a  'prescription  which  would  affect  or  vitiate  its 
proper  medicinal  action  or  interfere  with  the  obvious  intention  of  the 
prescriber. 

Numbering  the  Prescription. — It  is  the  universal  practice  to  num- 
ber the  prescription,  and  to  place  a  corresponding  number  upon  the 
label,  the  object  being  to  identify  the  bottle  or  package  in  case  of  re- 
newal and  connect  it  with  the  original  prescription.  This  apparently 
simple  matter  requires  upon  the  part  of  the  compounder  concentration 
of  thought  to  avoid  errors, — one  of  the  most  frequent  lapses  being  that 
of  duplicating  the  number  of  the  last  prescription,  instead  of  number- 
ing it  consecutively  :  this,  in  case  of  renewal,  may  lead  to  serious  con- 
sequences, particularly  if  one  prescription  happens  to  be  a  four-ounce 
aconite  liniment  and  the  other  a  four-ounce  solution  for  internal  use 
of  similar  appearance.  The  duplication  of  the  numbers  is  particularly 
liable  to  occur  when  several  prescriptions  are  being  compounded  at  the 
same  time  by  two  or  more  assistants.  Various  expedients  have  been 
proposed  to  obviate  mistakes  of  duplication  :  one  is 
to  have  a  strip  of  paper  about  an  inch  wide  num- 
bered consecutively,  rolled  with  the  highest  number 
inside,  and  placed  in  a  round  tin  ointment-box 
which  has  a  slit  in  the  side  to  permit  the  end  of  the 
strip  to  appear;  this  may  be  hung  in  a  convenient 
place  and  the  number  cut  off  and  pasted  on  the 
prescription,  or,  if  the  location  is  one  having  a  dry 
atmosphere,  a  gummed  strip  may  be  used.  An- 
other method  is  to  arrange  the  numbers  upon 
gummed  sheets  and  bind  them  in  book  form,  or 
glue  the  edges  and  use  as  tablets  (see  Fig.  493) ; 
in  the  latter  case  the  numbers  are  printed  in  per- 
pendicular columns,  and  the  margins  are  perforated 
so  that  the  outer  strip  from  1000  to  1009  may  be 
torn  nearly  off,  and  each  number  then  cut  off  with 
scissors  or  gently  torn  off  as  it  is  wanted. 

Consecutive  Numbering  Machines  are  also  used ; 
these  are  very  convenient,  and  serve  excellent  pur- 
poses if  they  are  properly  and  durably  constructed.     The  best  machine. 


Fig. 

493. 

NUMBERING  TABLET. 

1039 

1029 

1019 

1009 

1038 

1028 

1018 

1008 

1037 

1027 

1017 

1007 

1036 

1026 

1016 

1006 

1035 

1025 

1015 

1005 

1034 

1024 

1014 

1004 

1033 

1023 

1013 

1003 

1032 

1022 

1012 

1002 

1031 

1021 

1011 

1001 

1030 

1020 

1010 

1000 

Numbering  tablet. 
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Nuniberinp;  niachine. 


Fig.  494a. 


known  to  the  author  is  sliown  in  Fig.  494  :  it  is  made  in  Vienna,  and 

can  be  adjusted  to  number  automatically  either  con- 

secutiv^ely,  repeatedly,  in  duplieute  or  in  triplicate. 
The  usefulness  of  this  machine  to  the  pharmacist 

consists  largely  in  the  fact  that  it  can  be  made  to 

number   consecutively   in   duplicate    (13428,    13428; 

13429,  13429,  etc.),  so  that  if  a  proper-sized  machine 

is  chosen  (letter  b  is  preferred)  the  number  may  be 

clearly  and  neatly  printed  upon  both  prescription  and 

label;  the  machine  may  then  be  locked  and  set,  so 

that  there  is  not  the  slightest  danger  of  variation  or 

change  in  the  method  of  numbering  whilst  in  use. 

The  value  of  a  mechanical  contrivance  of  this  kind 

consists  in  its  absolute  freedom  from  mistakes,  and 

in  the  entire  elimination  of  chances  of  error  from 

defective  handwriting,  the  figures  being  printed  from 

hardened  steel  disks,  invariably  producing  clear  and 

distinct  impressions. 

'    The  Davis  Novelty  Company  have  placed   upon  the  market  the 

"  Shaw  Numbering  Machine"  (Fig.  494a). 
This    is   not   so   expensive  as   the  Vienna 
machine,  and   is   not   automatic,  but  it  is 
very  ingenious.     The  figures  are  raised  and 
cast  upon  six  rubber  bands,  which  revolve 
separately  except  when  it  is  necessary  for 
more  than  one  to  be  moved ;  the  machine  is 
easily  set  at  any  num- 
ber   up    to    999,999, 
and  by  holding  it  as 
shown    in    Fig.  4946, 
moving  the  lever  to- 
wards the  handle,  and 
pressing     the     handle 
down,  the  rubber  band 
is  caused  to  revolve  so 
as  to  print  upon  the 
})aper  the  consecutive 
number.      The  inking 
is  automatic. 
Rubber  Numbering  Stamps  are  also  iu  use :  these  are  cheaper  than 

the  consecutive  numbering  machines,  and  are  very  convenient.     Fig. 

495  shows  one  which  combines  with  it  a  dater.    These  machines  are  not 

automatic,  however :  the  numbers  are  cast  upon  endless  rubber  strips. 
Fig.  496  shows  a  very  simple  and  practical  apparatus  for  numbering 

prescriptions  and  checking  mistakes  in  numbering.     It  may  be  obtained 

from  E.  T.  Ellis,  Philadelphia,  and  consists  of  a  rolled  strip  of  paper 

(gummed  or  ungummed),  fastened  at  one  end  upon  an  axis  which  is 

free  to  revolve  in  a  cylindrical  box.     A  double  row  of  consecutive 

numbers  is  printed  on  the  strip,  and  a  slit  in  the  edge  of  the  box  per- 
mits the  unrolling  of  the  strip  over  a  knife-edge  fastened  on  the  outside. 


Fig.  4945. 


Shaw  numbering  machine. 


1162 


PRESCRIPTIONS. 


Fig.  495. 


Dating. — This  also  serves  to  fix  the  identity  of  a  prescription,  and 
it  should  never  be  omitted.     The  physician  usually  appends  the  date, 

but  the  prescrip- 
tion is  frequently 
held  by  the  patient 
and  not  presented 
for  compounding 
upon  the  day  on 
which  it  is  written. 
As  in  the  case  of 


Ilubber  numbering  stamp. 


Safety  prescrijition-numerator. 


Fig.  497. 


numbering,  the  date  is  most  frequently  written  upon  the  face  of  the 
prescription  by  the  pharmacist ;  and  this  should  not  be  omitted,  even 
though  the  date  written  by  the  physician  be  visible.  The  habit  of 
dating  should  be  firmly  established,  because  it  may  prove  of  vital  im- 
portance in  case  of  a  subsequent  discussion  or  difference  of  opinion. 
Rubber  daters  are  largely  used  now.  Fig.  497  shows  one  furnished 
by  Wm.  H.  Dietz,  of  Chicago.  It  is  inexpensive,  not  liable  to  get  out 
of  order,  and  so  convenient  for  prescription  work 
that  it  soon  pays  for  itself. 

Pricing. — The  price  of  the  prescription  must 
always  be  marked  upon  it :  this  is  necessary  in 
order  to  fix  the  sum  in  case  of  renewal.  The 
price  is  usually  not  subject  to  variation,  except  in 
the  case  of  a  patient  ordering  a  larger  or  smaller 
quantity  of  the  prescription.  In  renewals,  in  all 
cases  the  increase  or  decrease  should  be  noted 
distinctly,  if  future  annoyance  is  to  be  avoided. 
Few  occurrences  are  apt  to  create  more  distrust 
in  the  mind  of  the  patient  than  a  neglect  of  this 
precaution,  tiie  reasoning  being  that  if  the  phar- 
macist is  so  careless  as  to  have  two  prices  for  the 
same  prescription,  he  probably  has  been  care- 
less in  compounding  it.  The  greatest  objection 
arises,  however,  when  the  price  asked  is  greater 
than  that  originally  demanded. 

It  is  usual  for  the  pharmacist  to  adopt  a  cipher  to  show  the  price  of 
the  prescription,  some  word  or  combination  of  characters  being  selected 


Rubber  dating  machine. 
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and  memorized.     If  a  word  is  selected,  it  should  liave  teu  letters,  and 
there  should  be  no  duplicate  letters,  thus  : 

VOLUMETRIC  tt  nn     «i  nn     r»TVT     ok        *       . 

1234    5    67890  V.CC — $1.00;  OM — 25  cents,  etc. 

The  following  words  or  phrases  may  be  used  as  price-marks :  Be- 
haviour, chemistry,  complaints,  no  mistake,  come  and  buy,  duplicates, 
republican,  democrats,  epistolary.  A  word  with  nine  letters  requires 
an  odd  letter,  usually  X.  Sometimes  a  repeater,  like  X,  is  employed  ; 
thus,  in  volumetric,  $1.00  would  be  V.CX. 

It  frequently  happens  that  physicians  desire  to  indicate  that  a  patient 
is  poor  and  is  a  proper  subject  for  charity :  this  is  usually  done  by 
writing  the  letter  P  in  the  lower  corner,  or,  if  very  poor,  PP.  It  is 
customary  and  humane  to  regard  these  marks,  if  assured  of  their  gen- 
uineness. 

Filing-,  Binding-,  and  Preserving. — There  is  very  little  uniformity 
of  practice  among  pharmacists  in  the  particulars  of  filing,  binding, 
and  preserving  prescriptions.  The  usual  practice  is  one  which  is 
most  inconvenient, — i.e.,  that  of  simply  filing  them  away  upon  a  long 
brass  wire  yearly,  half-yearly,  or  quarterly.  By  this  plan  they  are 
sure  to  become  in  time  torn,  dirty,  dusty,  and  fly-specked,  and  the  pile 
is  very  unsightly.  The  method  of  pasting  them  daily  into  a  large 
invoice-book  is  an  improvement :  the  objection  to  this  plan  is,  how- 
ever, that  the  backs  of  the  prescriptions  cannot  be  examined  readily, 
and  in  an  active  business  the  unwieldy  books  soon  accumulate  so  as 
to  be  an  inconvenience.  A  ready  method  of  binding  prescriptions  is 
furnished  by  the  use  of  Mann's  binder :  this  consists  of  two  durable 
stiff  covers  having  a  wrought-iron  strip  riveted  to  the  edge  of  each ; 
two  long  screws  are  fastened  to  one  of  the  strips ;  these  pass  through 
two  screw-holes  in  the  other  strip,  and  the  covers  are  kept  in  place  by 
two  adjustable  brass  cylinders  split  longitudinally  in  the  centre,  having 
a  solid  disk  at  the  top  with  a  screw-hole  in  the  centre,  and  at  the  bot- 
tom the  same  kind  of  disk  cut  in  two.  The  split  cylinders  are  flared 
somewhat  at  the  bottom,  and  are  made  to  approach  each  other  by  a 
ring;  by  slipping  this  ring  down,  the  edges  of  the  bisected  disks  are 
brought  together,  and  these  can  then  be  screwed  down  so  as  to  hold 
securely ;  they  can  be  instantly  released,  however,  by  pushing  the  ring 
up.  The  advantage  of  this  binder  is  that  it  can  be  so  readily  converted 
into  a  temporary  or  a  permanent  binder.  One  month's  ]»rescriptions 
can  be  placed  upon  one  screw  by  punching  out  a  hole  in  the  side  of 
the  prescription  with  a  circular  })unch,  and  another  month's  upon  the 
other  screw ;  then,  if  the  solid  disks  are  screwed  to  the  ends  of  the 
screws  projecting  from  the  screw-holes,  the  brass  cylinders  can  be 
broken  off,  and  the  volume  for  two  months  is  completely  bound;  a 
stout  piece  of  muslin  should  now  be  glued  to  the  backs,  and  a  finish 
given  to  the  binding  by  gluing  upon  this  a  strip  of  red  leather,  labelled 
distinctly  with  the  first  and  the  last  number  of  the  prescriptions. 

Many  pharmacists  copy  their  prescriptions  into  a  book  kept  for  the 
purpose.  This  plan  is  not  always  a  judicious  one :  the  cliances  of 
making  errors  are  increased,  and,  in  case  of  dispute,  proof  of  the  cor- 
rectness of  the  copy  would  have  to  be  produced. 
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Fig.  498. 


Fig.  498  shows  a  box  for  holding  cases  containing  numbered  pre- 
scriptions made  by  J.  F.  Lawrence,  of  Chicago.  The  cases  are  num- 
bered on  the  edge  so  that  their  contents  can  be  easily  referred  to. 

Fig.  499  represents  a 
prescription-file  devised 
by  R.  H.  T.  Nesbitt, 
of  Leavenworth,  Kan- 
sas. Tlie  prescriptions 
are  retained  in  place  by 
the  movable  flat  iron 
bar  which  is  represent- 
ed upon  the  top  of  the 
file.  A  })ointed  wire 
passes  upward  from  the 
bottom  of  the  frame, 
and  the  prescriptions 
are   filed    upon    it    in 

Lawrence's  prescription-box.  ±\  ^•  1.1 

the  ordinary  way ;  the 
movable  iron  bar  may  be  screwed  down  upon  the  pile,  and  they  are 
thus  kept  in  place.  When  a  prescription  is  to  be  renewed  and  access 
to  one  of  those  in  the  pile  is  desired,  the  bar  is  raised  by  means  of  the 


Fig.  499. 


NtsOitrs  prfScriptioii-file. 


screw  and  the  prescription  turned  sideways  and  read.     The  hole  seen 
in  the  frame  near  the  top  of  the  side  is  for  hanging  the  file  on  a  nail. 

Anderson's  prescription-file,  box-file,  and  cabinet  are  shown  in  Figs. 
500,  501,  and  502.  The  object  of  this  invention  is  to  provide  a  means 
for  collecting,  protecting,  and  preserving  prescriptions.    In  Fig.  500  the 
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file-holder  Is  shown  ;  this  is  intended  to  serve  for  tlie  collection  of  the 
prescriptions  as  tiiey  are  received.  It  is  represented  as  partly  filled  with 
prescriptions.  The  bottom  of  the  slide  is  of  wood  and  is  securely  fastened 
to  the  tin  front  and  side.  In  the  corner  is  placed  a  hollow  pin,  on  which 
the  prescriptions  are  filed.     Each  file  is  supplied  with  ten  index  cards, 


Fig.  500. 


Fio.  601. 


Anderson's  file-holder. 


Anderson's  box-file. 


FlO.  .WJ. 


numbered  from  "  100"  to  "  1000."  These  cards  are  intended  to  be 
placed  between  each  hundred  prescriptions,  to  facilitate  the  finding  of 
a  prescription  when  it  is  to  be  refilled.  If  it  should  be  desirable  to 
remove  a  prescription  from  the  file,  it  may  be  readily  done  by  inserting 
the  transfer  wire  into  the  hollow  pin  and  removing  on  the  wire  all 
prescriptions  from  above  the  one  desired,  which  can  then  be  removed 
by  itself.  When  a  prescription  is  to 
be  renewed,  it  is  turned  to  the  left, 
as  shown  in  the  illustration,  thus 
exposing  it  thoroughly  for  reading. 
The  case  is  preferably  made  of  tin 
in  order  to  protect  the  prescriptions 
from  dust,  moisture,  mice,  and  in- 
sects. 

Fig.  501  represents  a  front  and 
side  view  of  the  file.  A  punch  is 
u.sed  to  cut  a  clean  round  hole  in 
each  prescription.  A  perforation 
without  rao-o-ed  ed«;es  constitutes  one 
of  the  most  important  details  in 
filing  prescriptions,  for  it  permits 
the  prescri])tions  to  lie  flat  upon 
each  other,  thus  taking  up  less  room, 
and  the  prescriptions  are  not  likely 
to  be  mutilated  if  they  are  free  to 
slip  easily  around  the  filing  wire. 
A  place  is  provided  upon  the  top 
of  the  cover  for  the  punch,  so  that 
it  may  always  be  kept  within  reach. 

Fig.  502  shows  a  cabinet  which  is  designed  to  permanently  store  the 
prescriptions  after  the  box-files  are  full.  Uj)on  the  front  of  each  box- 
file  there  are  two  depressions,  intended  to  hold  blank  cards  to  be  used 
for  the  numbers  of  the  first  and  last  prescription. 


Anderson's  filing  cabinet. 
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Naulty's  prescriptiun-file. 


The  cabinet  will  accommodate  fifteen  box-files ;  and  as  each  file  is 
capable  of  holding  1000  prescriptions,  it  will  be  seen  that  the  capacity 
of  the  cabinet  is  15,000  prescriptions.  The  drawers  are  of  wood,  and 
are  of  the  same  design  as  the  slide  in  the  single  file. 

Naulty's    Prescription-File  is 
^^«-^^^"'  shown  in  Fig.  502a.    The  prescrip- 

tions are  held  securely  upon  two 
needles  in  such  a  position  that  for 
reference  they  can  be  found  quickly 
and  an  unobstructed  view  obtained 
whilst  compounding,  the  band 
shown  in  the  cut  being  used  for 
holding  the  succeeding  prescriptions 
up.  When  a  month's  prescriptions, 
or  any  desirable  number,  have  been 
filed,  the  needles  are  threaded  with 
strong  twine,  and  the  pile  pulled 
carefully  oif,  the  twine  passing 
through  the  holes ;  the  ends  of  the 
twine  are  now  secured  and  a  piece 
of  thick  muslin  glued  upon  the 
back,  and  the  back  dated  and  num- 
bered :  the  books  are  then  placed 
in  boxes,  which  are  likewise  num- 
bered and  dated  distinctly.  The 
cut  also  illustrates  the  method  of  keeping  the  bound  book  open  whilst 
compounding  a  prescription. 

LABELS. 

It  should  be  an  invariable  rule,  in  dispensing,  that  every  medicinal 
substance  sent  out  from  the  store  must  have  a  neat  and  distinct  label 
upon  it.  It  is  necessary  to  establish  this  rule  as  a  fixed  custom  or 
habit,  for  neglect  of  this  precaution  will  often  result  in  serious  conse- 
quences. In  addition,  every  package  should  be  labelled  at  once,  particu- 
larly in  the  case  of  prescriptions :  the  habit  of  permitting  unlabelled 
packages  to  remain  about,  liable  to  substitution,  will  inevitably  cause 
doubt,  and  give  rise  to  some  grave  mistake,  sooner  or  later.  A  very 
great  diversity  of  opinion  and  taste  is  apt  to  prevail  with  regard  to  the 
most  suitable  style  of  label  to  select  for  general  use  :  formerly  the  home 
printer  was  exclusively  depended  upon,  but  the  principle  of  division 
of  labor  has  led  to  the  establishment  of  "  druggists'  printing-houses" 
in  several  sections  of  the  country ;  this  has  resulted  in  cheapening 
labels,  and  the  labor  seems  to  have  been  largely  expended  in  this 
direction,  and  towards  elaborating  gaudy  designs,  very  few  attempts 
having  been  made  as  yet  towards  attaining  that  simplicity  and  elegance 
in  design  which  the  principles  of  good  taste  clearly  dictate.  Litho- 
graphed labels  are  sought  for  principally  because  the  designs  more 
closely  approach  those  of  engraved  labels ;  but  engraved  labels  cannot 
be  used  generally,  because  of  their  costliness. 

Bronze-,  green-,  and  red-bordered  labels  are  seen  in  label  catalogues 
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in  great  profusion,  and  in  one  a  sentimental  moonlight  Venetian  scene 
in  colors  is  conspicuously  displayed  on  one  end  of  a  castor  oil  label ! 
One  leading  principle  will  probably  be  of  service  in  this  connection, 
and  that  is  to  avoid  loud,  striking  designs  of  all  kinds :  the  appetite  of 

Fia.  503. 
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all,  patient,  pharmacist,  and  physician,  soon  becomes  satiated  with  such, 
and  the  notion  that  they  influence  business  in  any  good  way  is  soon 
proved  to  be  a  delusion.  The  almost  universal  tendency  of  printers 
in  selecting  type  for  a  label  is  to  choose  the  largest  that  can  possibly  be 
used  to  get  the  subject-matter  inside  the  border :  the  effect  is  exactly 


Fig.  504. 


SWEET  SPIRIT  OF  NITRE. 


For  a  child  six  months  to  a  year  old  .    .         10  to  12  drops. 

Five  years  old 25  drops. 

Ten  years  old 40  drops. 

Adults 1  teaspoonful. 

Take  in  sweetened  water,  and  repeat  every  3  or  4  hours. 


PROCTER    &    PARRISH. 

145  N.  Tbnth  Strebt.  Philadblphia. 


Plain,  old-fashioned,  and  inexpensive  label. 

opposite  to  that  which  is  usually  desired,  for  it  adds  nothing  to  the 
neatness  of  the  label,  certainly  sacrifices  distinctness,  and  the  general 
impression  conveyed  is  that  of  a  confused  mass  of  letters,  which  is 
more  difficult  to  decipher  than  letters  of  the  proper  size  and  breadth  of 
face  appropriately  set  off  by  suffieient  blank  space.  Plain  black  letters 
on  a  white  ground  are  preferable.     (See  Figs.  503  and  504.) 

Neatness,  distinctness,  and  simplicity  are  cardinal  principles  in  de* 


1168 


PRESCRIPTIONS. 


signing  labels,  and  the  reputation  of  many  establishments  is  frequently 
judged  from  the  character  of  the  outward  signs  of  neatness  and  care. 
For  this  reason  particular  attention  should  be  paid  to  prescription 
labels,  not  only  to  have  the  printed  address  plain,  clear,  and  neat,  but 
to  have  the  handwriting  to  correspond.  In  these  important  particulars 
patients  are  exceedingly  apt  to  form  an  estimate  of  the  qualifications  of 
the  compounder  of  a  prescription  from  the  style  of  his  penmanship, 
reasoning  that  if  he  is  careful,  clean,  and  neat  in  the  one  particular  of 
which  they  are  competent  to  judge, — i.e.,  the  handwriting  on  the  label, — 
the  compounder  must  exercise  similar  qualifications  in  the  more  vital 
operations  involved  in  compounding  and  dispensing,  for  upon  the  tech- 
nicalities of  the  latter  they  ca7''not  hope  to  pass  judgment. 

Labelling-  Poisonous  Substances. — Whenever  a  poison  is  dispensed 
to  customers  upon  an  order,  without  being  prescribed  by  a  physician,  the 
word  poison  should  be  distinctly  written  upon  the  label :  if  solid,  and 
wrapped  in  paper,  it  should  have  two  wrappers  upon  it,  and  both  should 
be  labelled  poison.  In  the  case  of  prescriptions,  the  word  poison  should 
not  appear  upon  the  package,  or  bottle  unless  the  physician  has  so  directed. 
A  careful  pharmacist  will  be  sorely  tempted  to  prevent  possible  accident 
by  pasting  a  poison  label  upon  the  package,  but  he  is  relieved  entirely 
of  responsibility  if  the  dose  is  not  excessive  and  if  the  physician  has  not 
directed  it,  because  there  is  usually  a  special  reason  for  omitting  it  from 
the  label, — namely,  that  of  avoiding  the  possibility  of  frightening  the 
patient  and  thus  diefeating  the  object  of  the  prescription.  When  a 
poison  label  is  to  be  used  upon  a  bottle  it  should  be  pasted  on  above  the 
prescription  label,  so  that  it  will  be  more  likely  to  be  seen,  without  pos- 
sibility of  failure  through  being  covered  by  the  hand  holding  the  bottle. 

Pasting  Labels, — Few  of  the  minor 
operations  in  dispensing  are  more  im- 
portant than  this.  Although  frequently 
the  subject  of  remark  and  criticism, 
there  have  been  comparatively  few  real 
improvements  in  this  direction.  Sabin's 
mucilage-can  is  a  convenience  which 
many  appreciate,  particularly  the  ad- 
vantages of  the  simple  device  for  avoid- 
ing an  excess  of  paste  on  the  brush. 
The  label  is  laid  upon  the  back  of  the 
lid  of  the  can,  which  is  thrown  back 
for  the  purpose,  and  held  in  position. 
The  can  should  be  closed  when  not  in 
use.  (See  Fig.  505.)  The  best  paste 
for  prescription  use  is  made  from  flour  by  the  following  process  • 


Fig.  505. 


Sabin's  mucilage-can. 


FLOUR   PASTE. 

Flour  (wheat) 4  oz.  (troy). 

Water 16  fl.  oz. 

Nitric  Acid i  fl.  dr. 

Oil  of  Cloves 5  minims. 

Boric  Acid 10  grains. 
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Thorout^hlj'  mix  the  flour,  boric  acid,  and  water,  and  strain  the  mixture  through 
a  sieve ;  add  the  nitric  acid  ;  apply  heat,  with  constant  stirring,  until  the  mixture 
has  thickened ;  when  nearly  cold,  add  the  oil ;  strain  it  through  coarse  muslin  if  not 
perfectly  smooth.  This  paste  keeps  well,  and  is  much  superior  to  tragacanth  muci- 
lage and  ordinary  paste.  When  it  is  required  for  pasting  labels  on  tinned  surfaces, 
the  addition  of  10  per  cent,  of  glycerin  will  prevent  the  labels  from  falling  off  after 
drying. 

In  applying  a  label  which  has  been  pasted,  to  a  box,  bottle,  or  can, 
care  should  be  used  not  to  touch  with  the  fingers  the  portion  of  the  label 
which  has  been  recently  written  upon,  even  if  it  has  the 
appearance  of  being  dry.  A  piece  of  blotting-pad  or  filter-  ^lo^C. 
ing-paper,  slightly  larger  than  the  label,  should  be  laid  upon 
it,  and  pressed  gently,  smoothly,  and  evenly,  so  that  the  ex- 
cess of  paste  which  has  exuded  upon  the  edges  may  be  ab- 
sorbed. If  a  label  has  had  too  much  paste  applied,  and 
the  excess  has  not  been  pressed  out  as  described,  it  will  have 
a  wrinkled  appearance.  Labels  should  be  neatly  trimmed, 
showing  a  very  slight  but  uniform  margin  around  the  bor- 
der. They  should  be  pasted  upon  bottles  just  above  the 
centre,  and  never  over  the  seams  or  mould-marks,  but  half- 
way between  them. 

Gummed  Labels,  or  labels  printed  on  paper  coated  with 
a  solution  of  dextrin,  or  gum,  on  one  side,  are  used  largely 
in  some  sections  of  the  country.  They  appear  to  answer  a 
good  purpose  in  some  localities  where  there  is  a  dry  at-  ,     . 

11,1  1  ,1  1  1  '         t  Label-dampener. 

mospnere,  but  when  used  on  the  seaboard  or  m  damp 
atmospheres  considerable  loss  is  often  experienced  from  their  sticking 
together.  Fig.  506  shows  a  label-dampener  which  was  obtained  from 
the  Pictorial  Printing  Company  of  Chicago.  It  is  a  brass  cylinder, 
having  a  tightly-fitting  screw-cap,  with  a  slightly  perforated  bottom 
covered  with  felt.  The  cylinder  is  filled  witli  water,  sufficient  of 
which  oozes  through  the  perforation  to  keep  the  felt  moist. 

Arrang'ing'  and  Preserving-  Labels. — A  method  of  classifying  labels 
must  be  adopted  by  each  p]iarraaci.st  which  will  be  suited  to  his  own 
requirements.  The  general  rule  is  to  arrange  them  in  label  drawers  in 
the  most  convenient  place  in  the  store.  The  label  drawers  are  preferably 
shallow,  made  of  wood,  and  having  compartments  to  receive  the  labels. 
Considerable  space  may  be  saved  by  having  the  compartments  made  of 
tinned  iron  instead  of  wood.  The  bottom  of  the  drawer  may  be  lined 
with  cotton-flannel,  to  prevent  the  labels  from  slipping  underneath  the 
tin  divisions  and  becoming  mixed  by  the  continuous  opening  and  closing 
of  the  drawer.  It  will  be  found  convenient  to  separate  the  plain  labels 
required  constantly  for  articles  in  daily  request  from  those  of  larger 
size  or  special  design ;  and  the  former  may  be  classified  into  labels  for 
solids  and  labels  for  liquids.  These  may  be  arranged  alphabetically  in 
each  drawer,  so  that  they  shall  be  quickly  found.  A  regular  sijdem  should 
be  adopted  and  rigidly  carried  out;  and  when  a  place  has  been  once  fixed 
for  a  label,  it  should  never  be  changed,  as  fcAV  trifles  give  more  annoy- 
ance than  inability  to  find  a  label  in  a  pressing  rush  of  business. 

The  upright  label  cabinets  which  have  been  contrived  answer  an 
excellent  purpose  where  upright  space  can  be  spared. 
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QUESTIONS  ON  CHAPTERS  LXIII.  AND  LXIV. 

DISPENSING    AND    PRESCRIPTIONS. 

In  the  arrangement  of  the  drug  store,  how  should  solid  substances  which  are  sub. 
ject  to  injury  from  exposure  to  light  be  kept? 

How  should  odorous  drugs,  such  as  valerian,  be  kept? 

How  should  volatile  oils  be  kept? 

How  should  corrosive  or  deliquescent  salts  be  kept? 

How  should  poisons,  alkaloids,  and  powerful  substances  be  kept? 

What  is  the  definition  of  the  word  "  prescription"  ? 

From  what  Latin  word  is  it  derived  ? 

What  are  the  advantages  of  using  Latin  in  writing  prescriptions  ? 

What  is  meant  by  "the  superscription"  of  a  prescription,  and  of  what  does  it 
consist  ? 

What  is  used  in  French  prescriptions  ? 

Is  it  desirable  to  have  the  name  of  the  patient  written  on  the  prescription? 
Why  ? 

What  is  meant  by  the  inscription? 

Of  what  parts  should  a  model  compound  prescription  be  composed? 

Give  the  meanings  of  these  various  parts. 

How  does  the  physician  usually  ascertain  the  quantities  desired  of  the  various 
ingredients  in  writing  a  prescription  ? 

Give  the  various  characters  used  in  Latin  prescriptions,  and  write  out  their  names 
in  full  in  Latin. 

What  sort  of  numerals  are  used,  and  what  position  do  they  occupy  in  reference  to 
the  ingredients? 

What  is  meant  by  "  the  subscription"  to  a  prescription  ? 

What  is  meant  by  "  the  signa"  to  a  prescription  ? 

Wliat  is  the  use  of  having  the  name  of  the  physician  attached  to  a  prescription? 

How  should  unusual  doses  in  prescriptions  be  marked  or  designated? 

What  would  be  understood  by  the  following  abbreviations  occurring  in  prescrip- 
tions ? — Acid,  hydroc.  ;  aconit.  ;  amnion.  ;  aq.  chlor. ;  calc.  chlor.  ;  chlor. ;  emp. 
lyt. ;  ext.  col.  ;  hyd.  chlor.  ;  hydr. ;  mist,  ammon.  ;  potass,  hyd.  ;  sod.  hypo.  ;  sod. 
sulph. ;  sulph. ;  zinc.  phos. 

Translate  the  following  prescriptions,  and  also  the  accompanying  directions : 

Kecipe     Liquoris  Ammonii  Acetatis,  drachmas  tres  cum  semisse ; 
Vini  Antimonii,  drachmas  duas  ; 
Tincturse  Cardamomi  Compositae,  drachmas  tres  ; 
Aquae  Menthae  Piperitse,  uncias  quatuor. 
Fiat  mlstura,  cujus  unci®  duae  omni  horse  quadrante  calefactae  sumendae,  durante 
frigore. 

Eecipe     Rosse  Gallicje,  unciam  dimidiam  ; 
Aquae  ferventis,  uncias  octo. 
Stent  per  horam  ;  colaturae  adde  Succi  Limonum,  Sacchari,  ana,  quantum  suflScit, 
ad  gratam  acerbitatem  dulcedinemque. 

Recipe     Extracti  Colocynthidis  Compositi,  draehmam  unam  ; 
Pulveris  Scammonii,  scrupulum  unum  ; 
Pulveris  Cambogiae,  grana  quinque. 
Misce. — Fiant  pilulae  viginti,  quarum  duae  deglutiantur  hora  decubitus  ;  dilucul6, 
ut  infra. 

Recipe     Infusi  Sennas,  unciam  unam. 

Recipe     Potassii  et  Sodii  Tartratis,  sesquidrachmam  ; 
Crctae  Pr^paratae,  semidrachmam. 
Misce. — Fiat  pulvis  in  jusculo  tenuissimo  sumendus. 
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Kecipe     Ammonii  CarlM)nati.s,  grana  sex ; 
Syrupi  AuraiUii,  drachmas  duas  ; 
Aquae,  drat'linuis  decern. 
Misce. — Fiat  haustus,  cui,  tempore  capiendi,  adde  Succi  Limonis  recentis  cochleare 
medium  unum,  et  in  effervescentia  sumatur. 

Kecipe     Tincturfe  Opii,  semidrachmam  ; 
Spiritus  Chloroformi,  drachmam ; 
MistursB  Cretse, 

Aquae  Menthse  Piperita;,  ana,  uncias  tres. 
Misce. — Fiat  mistura,  cujus  sumantur  cochlearia  duo  magna  post  unamquamque 
sedem  mollem,  phiala  prius  concussa. 

Eecipe     Misturse  Ammoniaci,  uncias  sex ; 
Tincturae  Opii,  drachmam. 
Misce. — Capiat  cochlearia  duo  magna  statim  ;    iterentur  post  horam,  si  tussis 
accreverit. 

Recipe     Extracti  Belladonnae  Fluidi,  drachmam  cum  semisse ; 
Lini  Farinae,  uncias  duodecim  ; 

Aquae  buUientis,  quantum  sufficit  ut  fiat  cataplasma  admovendum  calide 
loco  adfecto. 

Recipe     Cetrariae,  unciam ; 

Aquae  frigidse,  octarium. 
Coque  ad  uncias  duodenas ;  stet  ut  geletur,  et  utatur  seger  gelatina  ad  libitum. 

B     Magnes.  Carb.,  ji; 
Pulv.  Rhei,  gr.  xv ; 
Aq.  Anisi,  f^iss. 
M. — Fiat  julep.'  cujus  unum  cochl.^  minim. ^  infant.*  lacten.*  detur,  secundis  horis  : 
phiala  agitata. 

B     Sp.  Ammon.  Arom.,  fgi; 
Tinct.  Asafcet.,  f§ss ; 
Syrupi,  f^iij  ; 
Aq.  Cinnam.,  f§i. 
M. — Exhibe  cochl.  parv.  ter  quaterve  de  die,  vel  ssepius,  urgente  convuls.^  vel 
spasm." 

B     Tinct.  Hyoscyami,  f^iss  ; 
Pot.  Acet.,  giv ; 
Syr.,  f;5ij; 

Aq.  Menth.  Vir.,  ad  f^vi. 
Ft.  mist,  cujus  sumant.®  cochl.'  ij  vel  iij  minim. '^  bis  terve  in  die,  vel  ut  opus  sit. 

B     Tinct.  Opii,  f;^ss  ; 
Mist.  Cret.,  f^iij. 
M. — Cap.  cochl.  ij  magn."  omni  quadrante  horae,  donee  leniat.'^  dolor. 

B     Pulv.  Ipecac,  jiss; 

Pot.  Bitart.,  3;i ; 

Aq.  fervent.,  f^iiiss. 
Macera  per  horam  integr."  dein  cola  et  adjice  syr. ,  f^ss. 
M. — Detur  ^ss  vel  cochl.'*  ampl.'*  omni  semihora,  donee  vomit.'^  proritav.'^ 

B     Plumbi  Acet.,  gr.  iv  ; 
Syrup.,  fiij; 
Aq.  Mentn.,  f^ij. 
M. — Cap.  cochl.  ampl.'*  mane  quotidie  ;  repetat.'^  dosis  ad  iij  vices,  et  deinde  cap.^" 
seger  haust.^'  aliq.'"  purgant." 

1  Julepum.  2  Cochleare.  'Minimum.  *  Infantulo.  *  Lactenti.  *  Convulsione.  '  Spasmo. 
'Sumantur.  'Cochlearia.  '"Minima.  "Magna.  '^Leniatur.  '^  Jntegram.  i*  Cochleare. 
'5  Amplum.  '6  Vomitum.  "  Proritaverit.  '8A.mplum.  '' Repetatur.  '"Capiat.  *' Haus- 
tum.     ^^Aliquem.     ^3  pyrgantem. 
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R      Mist.  Animon.,1  fgvi  ; 
Cap.  seger  cochl.  mag.  bis  in  die  ex  poculo  jusc*  bo  v.' 

R     Morph.  Acet.,  gr.  \] 

P.  Colch.,*  gr.  iij. 
Ft.  pil.  4tis5  horis  s.^ 
Mitte  vi  fol.''  arg.*  inv.^ 

B     Sodii  Bicarb.,  giij; 
Ammon.  Bicarb.,  Qij  ; 
Pot.  Nit.,  ^ss ; 
Syr.  Aurant.,  f^.'s  ; 
Ac.  Hydrocyan.  dil.,  gtt.  xx  ; 
Aquee,  ad  ^viij. 
M. — Capiat  ^iss  t.  in  d.  cum  pulv.  i  seq.'"  m."  staf  effervesce.*^ 

R      Ac.  Tart.,  9i; 
Mitte  chart,  vi. 

B     01.  Morrhuse,  f^viij. 
Sum."  coch.  min.  (ad.  ampl.'*  augend.'*)  bis  die  c."  mist,  sequent-'^coch.  ampl.*" 

B     Acid.  Phosph.  dil.,  f^ss  ; 
Tinct.  Nuc.  Vom.,  fgij  ; 
Tinct.  Calumb., 
Syr.  Zingib.,  aa  f^i ; 
Aq.  Cinnam.,  q.  s.  ut  ft.  f^viij. 
M.— Ft.  mist. 

What  are  meant  by  gravimetric  prescriptions  ? 

"What  are  the  supposed  advantages  of  this  method? 

What  are  meant  by  volumetric  prescriptions  ? 

What  are  the  advantages  of  this  method  ? 

What  relation  does  the  cubic  centimetre  bear  to  the  gramme? 

Write  prescriptions  according  to  each  of  these  methods. 

1  Ammoniaci.  ^  Jusculi.  ^Bovini.  *  Colchici.  *  Quartis.  *  Sumenda.  ''Folio,  ^^r- 
genteo.  'Involve.  i" Sequent!.  i*  Mane.  *' Statu.  '^  j;gfervescentiae.  '*Sumatur. 
15  Auiplum.     16  Augendum.     i'  Cum,     i^  Sequentis.     i*  Amnio. 


OHAPTEE  LXY. 

EXTEMPORANEOUS   LIQUID    PREPARATIONS. 

Solutions,  Mixtures,  and  Emulsions. 

Official  liquid  preparations  have  been  treated  of  in  Part  II. 
They  will  therefore  not  be  considered  in  the  present  chapter,  which  will 
be  confined  to  the  extemporaneous  compounding  of  liquids.  It  will 
soon  be  realized  by  the  student  that  this  brancli  of  practical  pharmacy 
involves  some  of  the  most  intricate  questions  of  physical  and  chemical 
science  :  the  knowledge  which  he  has  heretofore  acquired  of  the  solubili- 
ties of  solids  in  various  solvents,  simple  and  compound,  the  solubility 
of  liquids  with  one  another,  chemical  decompositions,  reactions  between 
acid  and  alkaline  salts,  precipitation  through  single  and  double  decom- 
position, etc.,  will  often  be  of  great  service.  This,  coupled  with  prac- 
tical experience,  together  with  the  exercise  of  original  ingenuity,  must 
be  depended  upon  to  meet  the  perplexing  questions  which  continually 
ari§e.     See  autograph  and  fac-simile  prescriptions,  pages  1125  to  1155. 

Extemporaneous  liquid  preparations  may  be  classified  as  follows : 
1.  Solutions,  by  which  are  meant  liquid  prei:»arati()ns  containing  dis- 
solved solid  substances.  2.  Ilixtures,  liquids  in  which  the  solution 
is  but  partial,  insoluble  particles  being  held  in  suspension.  3.  Dmul- 
sions,  preparations  containing  oily  or  resinous  substances  mixed  with 
water  so  as  to  form  homogeneous  liquids.  These  will  be  considered 
seriatim. 

1.  Solutions. — The  methods  generally  employed  in  making  solu- 
tions have  been  treated  of  in  the  preceding  chapters,  and  it  must  be  pre- 
sumed that  the  reader  is  familiar  with  them.  Most  of  the  difficulties 
encountered  in  effecting  solutions  required  by  prescriptions  arise  from 
the  want  of  knowledge  on  the  part  of  prescribers  of  the  solubilities 
and  of  the  physical  and  chemical  characteristics  of  the  medicinal  agents 
which  they  order  to  be  compounded.  It  is  necessary,  therefore,  for  the 
pharmacist  to  be  well  grounded  in  these  particulars,  whilst  therapeutical 
knowledge  must  not  be  neglected  either,  lest  the  addition  of  some  ap- 
parently inert  substance,  intended  to  improve  the  preparation  pharma- 
ceutically,  be  injurious  therapeutically.  The  subject  of  incompatibility 
must  be  thoroughly  comprehended. 

INCOMPATIBILITY. 

Incompatibility  may  be  defined  as  a  term  used  to  express  the  effects 
produced  in  ])harmaceutical  mixtures  by  chemical  decomposition,  phys- 
ical dissociation,  or  therapeutical  opposition.      There  are,  therefore, 
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three  kinds  of  incompatibility, — Clieniical,  Physical,  and  Therapeu- 
tical. 

Chemical  Incompatibility  invariably  results  in  the  decomposition 
of  one  or  more  of  the  ingredients  entering  into  the  prescription :  it 
must  not  be  assumed,  however,  that  this  decomposition  is  always  unin- 
tentional on  the  part  of  the  prescriber.  The  most  frequently  occurring 
forms  of  chemical  incompatibility  are  indicated  as  follows  : 

1.  Through  the  precipitation  of  an  insoluble  salt,  produced  by  the 
addition  of  one  solution  or  salt  to  another. 

2.  By  the  decomposition  of  a  salt  (in  solution)  containing  a  base  united 
with  a  weak  or  volatile  acid,  by  the  addition  of  a  strong  acid. 

3.  Through  the  decomposition  of  a  salt  (in  solution)  containing  an  acid 
united  with  a  weak  or  volatile  base  by  the  addition  of  a  strong  alkali. 

4.  By  the  precipitation  of  alkaloidal  salts  by  the  addition  to  their 
solutions  of  alkalies,  alkaline  salts,  or  salts  which  produce  insoluble 
compounds. 

5.  By  the  unsightly  discoloration  or  precipitation  due  to  the  forma- 
tion of  inky  compounds,  produced  by  bringing  astringent  solutions 
containing  tannin  or  similar  substances  in  contact  with  ferric  salts. 

6.  By  the  decomposition  of  a  solid  substance  without  precipitation, 
because  of  the  formation  of  products  which  are  soluble  in  the  liquid. 

1 .  Through  the  precipitation  of  an  insoluble  salt,  produced  by  the  addi- 
tion of  one  solution  or  salt  to  another. 

Incompatibility  in  this  case  may  be  either  Intentional  or  Uninten- 
tional. 

Chemical  incompatibility  is  a  condition  which  is  very  likely  to  be 
misunderstood.  It  does  not  follow  that  because  precipitation  ensues 
when  two  transparent  liquids  are  mixed,  or  in  any  other  v.ay,  the 
decomposition  was  not  intended.  Cases  of  this  kind  demand  good 
judgment  on  the  part  of  the  pharmacist :  this  may  probably  be  best 
illustrated  by  the  following  examples  : 

R     Plumbi  Acetat.,  ,^553  ; 

Zinci  Sulphat. ,  gr.  xv  ; 

Aq.  RosEe,  f^iv.     M. 
Sig. — Use  as  an  injection. 

The  novice  would  be  very  apt  to  imagine  that  the  doctor  had  made  a 
mistake  in  writing  this,  or  was  sadly  deficient  in  chemical  knowledge  not 
to  be  aware  that  decomposition  would  take  place  here,  that  the  insolu- 
ble lead  sulphate  would  be  formed,  and  that  the  astringency  of  the  salts 
would  be  destroyed ;  but  the  experienced  pharmacist  would  know  at 
once  that  he  must  not  filter  this  prescription,  but  dispense  it  with  a 
"shake"  label,  because  the  precipitated  lead  sulphate  is  the  really 
important  agent.  A  very  different  case  is  presented  in  the  following, 
which  may  be  cited  as  an  illustration  of  chemical  incompatibility  arising 
from  lack  of  knowledge  of  the  solubilities  of  the  salts  on  the  part  of 
the  prescriber : 

R     Quininae  Sulph.,  gr.  x  ; 

Potassii  Acet. ,  gr.  xx  ; 

Acid.  Sulph.  Dil.,  gtt.  v; 

AquiB  Cinnamomi,  f5i. 
Sig. — A  tablespoonful  every  tnree  hours. 
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The  usual  procedure  would  be  either  to  dissolve  the  (juinme  salt  in 
the  cinnamon  water  with  the  aid  of  the  diluted  sulphuric  acid,  and  then 
add  the  potassium  acetate,  or  to  make  separate  solutions  of"  each,  and 
then  mix  them.  In  either  case  the  result  would  be  the  formation  of  a 
voluminous  precipitate  of  quinine  acetate,  preventing  the  possibility  of 
carrying  out  the  directions  to  the  patient  of  taking  a  tablesjioonful, 
because  it  could  not  be  poured.  Although  this  precipitate  could  be 
dissolved  in  acetic  acid  or  alcohol,  so  much  would  be  required  of  cither 
that  the  character  of  the  prescription  would  be  materially  altered  :  hence 
quinine  sulphate  and  poiassium  acetate  should  never  be  prescribed 
together  in  solution.  Many  other  illustrations  of  chemical  incompati- 
bility could  be  given,  but  want  of  space  will  prevent  giving  more  than 
one  example  of  each  class. 

2.  By  the  decomposition  of  a  salt  [in  solution)  containing  a  base  united 
icith  a  weak  or  volatile  acid,  by  the  addition  of  a  strong  acid. 

It  would  appear  at  first  sight  that  cases  in  which  this  condition  is 
present  must  be  rare :  the  intentional  decomposition  of  an  alkaline  car- 
bonate by  citric,  tartaric,  or  acetic  acid  is  very  common,  however,  and 
most  agreeable  and  successful  febrifuge  solutions  are  made  in  this  way. 
Unlooked-for  decomposition  most  frequently  arises  from  the  use  of  the 
vinegars  or  syrups  containing  acetic  acid  in  the  same  prescription  with 
alkaline  carbonates,  the  presence  of  the  acid  being  generally  lost  sight 
of  by  the  prescriber.     The  following  is  a  good  example  : 

R     Ainmon.  Carb.,  gr.  xx  ; 
Amnion.  Chlor.,  gr.  xxx  ; 
kSyr.  Allii,  fSi ; 
AquiB,  q.  s.  ft.  f§ij. 
Sig. — A  half-teaspoonful  as  required. 

Explosions  have  occurred  in  compounding  this  prescription,  when  the 
syrup  of  garlic  has  been  placed  in  the  bottle  and  the  solutions  of  the 
ammonium  salts  added,  and  the  cork  inserted  securely.  The  only  way 
to  compound  it  safely  would  be  to  mix  the  solution  of  the  ammonium 
salts  with  the  syrup  of  garlic  in  a  mortar,  and  to  allow  all  the  carbonic 
ncid  gas,  produced  by  the  action  of  the  acetic  acid  in  the  syrup  on  the 
ammonium  carbonate,  to  escape,  assisting  the  evolution  by  stirring  with 
the  pestle. 

3.  Through  the  decomposition  of  a  salt  (in  solution)  containing  an  acid 
united  with  a  iceak  or  volatile  base  by  the  addition  of  a  strong  alkali. 

Instances  are  less  frequent  where  this  condition  exists,  although  it  is 
sometimes  seen ;  as  when  ammonia-alum  is  directed  to  be  mixed  with 
potassium  hydrate  to  form  an  astringent  caustic,  gaseous  ammonia  being 
liberated  through  decomposition. 

4.  By  the  precipitation  of  alkaloidal  salts  by  the  addition  to  their  solu- 
tionis of  alkalies,  alhdine  salts,  or  salts  which  produce  insoluble  compounds. 

This  form  of  incompatibility  is  one  of  the  most  dangerous  that 
are  likely  to  be  encountered.  The  alkaloids  are  very  largely  used,  and 
are  nearly  all  violent  poisons ;  they  are  usually  combined  with  acids  in 
order  to  present  tliem  in  forms  which  are  soluble  :  strychnine  sulphate, 
for  instance,  is  soluble  in  about  10  parts  of  water,  whilst  strychnine 
requires  6700  parts  of  water  to  dissolve  it ;  the  combination  of  an  alkali 
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or  an   alkaline  salt  with  the  strychnine  sulphate  would  throw   the 
strychnine  out  of  solution. 

R     Strychninae  Sulph.,  gr.  i ; 
Potassii  Bromid.,  ^vij ; 
Aquae,  q.  s.  ft.  f5viij. 

An  inexperienced  pharmacist  would  unhesitatingly  proceed  to  com- 
pound the  above  prescription.  A  transparent  solution  would  be  ob- 
tained without  difficulty,  which  would  be  dispensed  without  the  slightest 
misgiving,  but  which  in  all  probability  would  produce  disastrous  re- 
sults. This  solution  deposits  in  a  few  hours  the  greater  part  of  the 
strychnine  salt  as  an  insoluble  bromide,  which  quickly  subsides  in 
transparent  crystals.  A  lady  in  England  lost  her  life  by  taking  a  simi- 
lar mixture.  She  carefully  refrained  from  shaking  the  bottle,  the 
strychnine  precipitate  formed  in  the  bottom,  and  in  taking  the  last  dose 
she  swallowed  nearly  all  of  it.  A  similar  case  of  dangerous  chemical 
incompatibility  occurred  in  the  author's  personal  experience,  the  follow- 
ing having  been  prescribed  by  a  physician  who  had  overlooked  the  fact 
that  the  salts  of  most  alkaloids  are  decomposed  by  alkaline  solutions, 
and  the  alkaloids,  being  less  soluble  than  the  salts,  are  precipitated : 

R      Morph.  Sulph.,  gr.  ij  ; 
Potass.  Bicarb.,  gr.  xc  ; 
Aquse,  q.  s.  ft.  f5ij. 
Sig. — Take  a  teaspoonful  mixed  with  half  a  teaspoonful  of  lemon-juice. 

The  morphine  was  precipitated  by  the  alkaline  carbonate ;  and  if  the 
bottle  had  not  been  shaken  before  pouring  out  the  teaspoonful  which 
was  mixed  with  the  lemon-juice,  the  last  do.se  would  have  contained 
nearly  all  of  the  morphine. 

5.  By  the  unsightly  discoloration  or  precipitation  due  to  the  formation 
of  inky  compounds,  produced  by  bringing  astringent  solutions  containing 
tannin  or  similar  substances  in  contact  with  ferric  salts. 

The  frequent  occurrence  of  incompatibility  of  this  kind  is  accounted 
for  by  the  extensive  employment  of  liquids  containing  tannin  with  iron 
salts.  Preparations  of  cinchona  bark  with  iron  are  probably  the  best 
illustrations  of  this  class  : 

R     Ferri  Sulph.,  gr.  xx  ; 

Tinct.  Cinch.  Comp.,  f§ij. 
Sig. — A  teaspoonful  before  meals. 

6.  By  the  decomposition  of  a  solid  substance  without  precipitation,  be- 
cause of  the  formation  of  products  which  are  soluble  in  the  liquid. 

Prescriptions  containing  syrup  of  lactucarium  and  alkaline  solutions 
often  lose  their  sedative  effect  through  the  action  of  the  alkali.  Syrup 
of  chloral  when  mixed  with  alkalies  is  injured  through  the  elimination 
and  subsequent  evaporation  of  chloroform.  The  importance  of  a 
knowledge  of  the  physical  properties  of  chemical  substances  is  realized 
very  frequently  in  cases  of  this  class. 

Physical  Incompatibility  may  be  defined  as  the  condition  arising 
from    the   admixture  of  pharmaceutical    preparations   which    results 


EXTEMPORANEOUS  LIQUID  FREPARATIONS.  1177 

in  the  physical  dissociation  of  one  or  more  constituents.  It  differs  from 
chemical  incompatibility  by  the  absence  of  chemical  action,  and  is  gen- 
erally produced  by  adding  one  liquid  or  substance  to  another,  which 
results  in  the  precipitation  of  solid  matter  or  the  separation  of  a  por- 
tion of  liquid :  hence  the  solubilities  of  substances  in  liquids  and  the 
relative  solubilities  of  various  liquids  with  one  another  determine  to 
a  very  great  extent  the  condition  of  physical  incompatibility.  The 
illustrations  of  this  coudition  are  so  numerous  that  it  would  be  idle  to 
select  more  than  a  few  which  are  prominent  or  typical.  Two  classes 
may  be  distinguished,  and  it  is  often  important  to  recognize  quickly 
the  difference  between  them  :  1,  Physical  incompatibility  resulting 
in  the  separation  of  active  or  iinportant  constituents,  and,  2,  Physical 
incompatibility  resulting  in  the  separation  of  inert  constituents. 

1.  Physical  incompatibility  resulting  in  the  sepa^'ation  of  active  or  im- 
portant constituents. 

This  condition  is  one  which  usually  demands  skilful  treatment.  It 
is  seen  most  frequently  in  tlie  precipitation  produced  by  mixing  resinous 
tinctures  or  oily  liquids  with  acpieous  liquids,  or  alcoholic  solutions  con- 
taining volatile  oils,  chloroform,  ether,  or  similar  substances  with  aqueous 
liquids,  or  by  the  addition  of  acids  to  solutions  containing  quinine  with 
a  preparation  of  liquorice.  The  addition  of  acacia,  so  as  to  form  an 
emulsion  with  the  resinous  tincture  and  the  aqueous  liquid,  is  necessary 
in  the  first  case,  and  will  be  considered  imder  the  head  of  emulsions. 
Aqueous  liquids  mixed  with  alcoholic  solutions  containing  volatile  oils 
can  usually  be  made  transparent  by  filtering  them  through  an  absorbent 
powder  like  magnesium  carbonate,  as  in  the  case  of  the  medicated 
waters  or  elixirs.  A  frequent  source  of  doubt  arises  in  the  case  of 
prescriptions  like  the  following : 

For  Willie. 
R     Quininae  Sulph.,  gr.  xxx  ; 
Acid.  Sulph.  Dil.,  q.  s. ; 
Ext.  Glycyrrh.  Fid.,  f^ij  ; 
Syrupi,  f^iv. 
Sig. — Give  a  teaspoonful  three  times  a  day. 

The  indications  are  clear  that  this  is  a  quinine  mixture  intended  for 
a  child,  and  that  the  prescriber  has  directed  the  fluid  extract  of  liquor- 
ice with  the  view  of  making  it  more  palatable.  The  habit  of  ordering 
acid  in  connection  with  quinine  clings  to  him  still,  and  in  all  probability 
he  is  not  aware  of  the  fact  that  the  sweet  principle  of  liquorice,  gly- 
cyrrhizin,  is  precipitated  by  the  acid,  so  that  the  object  of  using  the 
preparation  of  liquorice  is  entirely  defeated  by  the  addition  of  the  acid. 
Solutions  of  quinine  should  be  administered  either  as  transparent 
liquids  when  the  presence  of  acid  is  relied  upon  to  effect  the  solution, 
or  as  mixtures  with  syrups  or  with  thick  liquids  containing  liquorice  ;  in 
the  latter  case  the  object  is  to  prevent  solution  as  much  as  possible,  and 
frequently  a  trace  of  solution  of  j)otassa  is  added  with  this  end  in  view, 
— the  principle  being,  that  the  smaller  the  quantity  of  dissolved  quinine 
present  in  the  liquid  the  less  bitter  will  be  the  taste.  The  mixture 
should  be  thoroughly  shaken  before  administration. 
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2.  Physical  incompatibility  resulting  in  the  separation  of  inert  con- 
stituents. 

This  condition  is  most  frequently  seen  when  fluid  extracts  are  diluted 
with  liquids  which  differ  in  composition  from  those  used  in  making  the 
fluid  extract,  such  as  alcohol,  diluted  alcohol,  syrup,  aqueous  liquids, 
etc. :  the  gummy,  albuminous,  resinous,  or  mucilaginous  constituents 
are  often  thrown  out  of  solution.  After  proving  that  the  precipitate 
is  inert,  the  remedy  is  simple  in  such  cases,  and  filtration  is  all  that  is 
necessary. 

Therapeutical  Incorapatibility  may  be  defined  as  the  condition 
arising  from  the  combination  of  remedies  which  are  mutually  opposed 
to  one  another  in  therapeutical  effect.  This  form  of  incompatibility 
does  not  require  the  aid  of  the  pharmacist :  it  results  from  an  inju- 
dicious combination  of  remedial  agents,  and  the  correction  of  the  fault 
lies  solely  within  the  province  of  the  physician. 

COMPOUNDING    EXTEMPORANEOUS    SOLUTIONS. 

Use  of  Heat. — As  a  general  rule,  it  is  not  advantageous  to  aid  the 
solution  of  a  solid  by  heating  it  in  contact  v/itli  the  solvent,  except 
where  the  quantity  of  liquid  is  known  to  be  in  excess  of  what  is  re- 
quired to  form  a  solution ;  and  sucli  a  liquid  should  never  be  dispensed 
until  it  has  become  cool.  If  the  solid  be  crystalline,  the  excess  will 
surely  separate  in  crystals  when  the  liquid  cools,  and  the  patient  will 
become  uneasy  and  suspicious,  fearing  lest  some  mistake  has  occurred. 
It  frequently  happens  that  more  of  a  solid  has  been  prescribed  than  can 
be  dissolved  in  the  amount  of  liquid  desired ;  indeed,  it  is  entirely  too 
much  to  expect  that  every  practitioner  should  carry  in  his  mind  the 
exact  solubilities  of  all  the  solids  that  he  prescribes  in  the  respective 
liquids  in  which  he  may  wish  to  dissolve  them.  This  gives  the  phar- 
macist another  opportunity  to  use  his  knowledge  and  judgment,  and  the 
problem 

When  to  Filter  is  ofitentimes  perplexing,  although  one  simple  rule 
should  govern  the  practice  :  A  solution  may  be  filtered  and  dispensed  as 
a  transparent  liquid  when  the  removal  of  the  excess  does  not  interfere  with 
the  medicinal  properties  and  action  of  the  medicine,  nor  conflict  with  the 
obvious  intention  of  the  prescriber. 

Solutions  of  potassium  chlorate,  to  be  used  as  gargles,  are  good  illus- 
trations : 

R      Potassii  Chlorat.,  ^iv  ; 

Aquae  Acidi  Curbolici,  f^ij  ; 
Infus.  Salviae,  f^iv. 
Sig. — Use  as  a  gargle. 

The  quantity  of  the  salt  here  is  about  twice  too  much,  and,  as  the 
solution  is  intended  as  a  gargle  to  inflamed  surfaces,  the  undissolved 
particles  of  chlorate  of  potassium  would  probably  act  as  irritants.  They 
can  be  of  no  use  in  the  solution,  and  in  this  case  filtration  is  perfectly 
admissible.  The  following  prescription  should  not  be  filtered,  and  the 
pharmacist  is  compelled  to  rely  solely  upon  his  judgment  and  knowl- 
edge of  the  therapeutical  action  and  properties  of  the  ingredients : 
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B     Magnesiac  Pond.,  giss  ; 
Massae  Hydnirg.,  ^ss ; 
Sacch.  Alb.,  gi ; 
Spt.  Ammon.  Arom.,  gij  ; 
Aq.  Menth.  Pip.,  fgij  ; 
Aq.  Calcis,  f.^iij. 
Sig. — A  tablespoouful  every  two  hours. 

The  reasoning  here  would  be  direct  and  simple.  The  prescriber 
evidently  intends  this  to  be  an  alkaline  cholagogue  mixture,  although 
the  directions  to  "  shake  the  bottle"  have  been  omitted.  Heavy  mag- 
nesia and  blue  mass  are  both  practically  insoluble  in  the  liquids,  and  if 
they  are  filtered  or  strained  out  the  mixture  is  deprived  of  its  most 
important  constituents.  It  should  be  dispensed  as  a  mixture,  and  a 
"  shake"  label  used. 

Aids  in  Effecting-  Solution. — The  use  of  solvents  which  are  not 
directed  in  the  prescription,  for  the  purpose  of  effecting  the  complete 
solution  of  the  ingredients,  requires  probably  the  greatest  amount  of 
good  judgment.  The  practice  is  one  which  is  liable  to  great  abuse,  and 
a  strict  rule  should  be  enforced  that  no  addition  is  admissible  under  any 
circumstances  except  one  which  is  absolutely  demanded  by  necessity 
and  which  will  in  no  wise  impair  the  therapeutical  effect.  The  prescriber 
should  have  reason  to  place  implicit  reliance  upon  the  compounder 
and  feel  satisfied  that  he  has  received  exactly  what  was  ordered.  The 
following  is  a  good  illustration  of  a  case  requiring  an  addition ;  a 
physician  prescribed  it  as  an  application  for  dry,  excoriated  nipples  : 

R     Acidi  Carbolici,  gr.  xl  ; 
Aqua3,  f  ^ss. 
Sig. — Solution  Carbolic  Acid.     Use  with  a  camel's-hair  brush. 

Dr.  W. 

Commercial  carbolic  acid  is  not  soluble  in  water  in  the  proportions 
named,  only  about  1  part  dissolving  in  20  parts  of  water.  The  phar- 
macist dispensed  the  prescription  just  as  it  was  written,  with  the  excess 
of  carbolic  acid  in  the  bottom  of  the  bottle.  The  patient  inserted  the 
camel's-hair  brush  and  permitted  it  to  remain  in  the  bottle,  so  that  it 
reached  the  bottom  and  became  saturated  with  the  undissolved  carbolic 
acid.  The  application  produced  severe  pain  and  alleged  serious  injury, 
and  became  the  ground  for  a  civil  suit  for  damages  against  the  pharma- 
cist, brought  by  the  patient.  If  the  pharmacist  had  added  a  small 
quantity  of  glycerin,  all  difficulty  would  have  been  avoided,  and  he 
could  then  have  dispensed  a  perfect  solution.  It  is  hardly  necessary  to 
say  that  the  physician  should  not  have  omitted  prescribing  the  glycerin  ; 
but,  as  he  failed  to  do  so,  it  was  the  duty  of  a  careful  pharmacist  to 
inform  him  of  the  facts,  or,  failing  to  find  him,  to  supply  the  deficiency 
and  subsequently  notify  him  of  the  addition. 

The  Order  to  be  followed  in  Mixing  the  Ingredients  is  frequently 
very  important,  and  many  prescriptions  which  at  first  sight  appear  to 
contain  incompatibles  will  be  easily  compounded  by  observing  the 
proper  order  in  mixing.  As  has  been  shown,  precipitation  frequently 
takes  place  when  one  liquid  or  solution  is  added  to  another,  and  this 
annoyance  is  much  more  apt  to  occur  when  concentrated  solutions  are 
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brought  together :  hence  the  dilution  of  the  solution  is  recommended  as 
one  method  of  avoiding  precipitation.  An  illustration  is  afforded  in 
the  following  : 

R     Liq.  Ammon.  Acet.,  f§iv  ; 
Acidi  Acetici,  fgi ; 
Tinct.  Ferri  Chloridi,  f|ss  ; 
Glycerini,  f^ss ; 
Mucilaginis  Acaciae,  ad  f^viij. 
Sig. — A  teaspoonful  every  three  hours. 

If  the  tincture  of  ferric  chloride  be  mixed  with  the  acetic  acid  and 
glycerin,  and  then  added  to  the  solution  of  ammonium  acetate,  and 
this  solution  mixed  with  the  mucilage  of  acacia,  no  gelatiuization  will 
occur;  but  if  the  tincture  of  ferric  chloride  be  added  to  the  muci- 
lage, undiluted,  a  gelatinous  precipitate  will  form,  and,  although  the 
subsequent  addition  of  the  other  ingredients  will,  in  time,  dissolve  the 
precipitate,  this  time  could  be  saved  by  following  the  proper  order. 
Then,  again,  in  the  following : 

R  Hydrarg.  Chlor.  Corros.,  gr.  iij  ; 
Mucilag.  Acacise,  fgi ; 
Aquae, 
Aquae  Calcis,  aa  f^ij : 

If  the  corrosive  mercuric  chloride  be  dissolved  in  the  water  and  then 
mixed  with  the  mucilage,  aud  the  lime  water  added  subsequently,  no 
precipitation  will  occur ;  but  if  the  corrosive  mercuric  chloride  be  added 
to  the  lime  water  and  then  to  the  other  ingredients,  the  yellowish-red 
mercuric  oxide  will  be  formed,  which  is  insoluble  iu  the  liquid. 

The  following  rule  should  be  insisted  upon  :  Whenever  a  difference  in 
the  appearance  of  a  liquid  is  produced  by  a  variation  in  the  order  of  mix- 
ing, a  memorandum  noting  the  order  should  be  made  upon  the  prescription 
at  the  time  it  is  compounded,  so  that  in  case  of  renewal  the  same  order  may 
be  followed. 

MIXTURES. 

Mixtures,  properly  speaking,  are  aqueous  preparations  intended  for 
internal  admiuistration,  containing  some  insoluble  substances,  with  fre- 
quently viscid  or  sweet  liquids  to  aid  in  suspending  them.  Tlie  official 
mixtures  have  been  already  noticed  (see  page  316).  The  term  mixture, 
however,  is  indiscriminately  applied  in  extemporaneous  pharmacy  and 
in  prescriptions  to  aqueous  solutions  of  all  kinds  :  for  instance,  solution 
of  potassium  citrate  is  frequently  termed  fever  mixture,  although  it  is 
a  perfectly  transparent  solution. 

Most  of  the  remarks  made  upon  solutions  will  be  found  to  apply  to 
the  preparation  of  mixtures.  Especial  care  must  be  taken  to  obtain  the 
precipitate  in  as  light  a  form  as  possible,  so  as  to  avoid  impaction  and 
partial  solidification  in  the  bottle :  this  may  be  best  done  by  avoiding 
the  mixing  of  concentrated  solutions. 

EMULSIONS. 

Emulsions  are  aqueous  liquid  preparations  in  which  oily  or  resinous 
liquids  are  suspended  by  the  agency  of  gummy  or  viscid  substances. 
They  may  be  conveniently  divided  into  two  classes  :  1 .  Natural  emul- 
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sions.     2.  Manufactured  emulsions.    They  are  opaque  liquids,  generally 
of  a  thick  consistence.     (See  Emulsa,  page  315.) 

1.  Natural  Emulsions  arc  those  which  are  found  in  nature,  ready 
formed,  as  the  milky  juices  of  plants,  the  milk  of  animals,  yolk  of  egg, 
etc. 

2.  Manufactured  Emulsions  are  those  which  are  made  artificially 
by  various  processes :  the  art  of  producing  them  is  termed  emulsijica- 
tion. 

Manufactured  emulsions  arc  usually  made  from  two  classes  of  sub- 
stances:  1.  Those  -which  contain  an  oily  or  a  resinous  compound  asso- 
ciated naturally  with  either  gum  or  some  other  emulsifying  agent. 
2.  Oils,  fatty  and  resinous  bodies  containing  no  emulsifying  substance. 

Gum-resin  emulsions  and  seed  emulsions  are  included  in  the  first 
-?lass.  These  are  usually  made  by  simple  trituration  in  contact  with 
water. 

Gum-resin  enulsions  are  made  by  reducing  to  a  coarse  powder,  selected 
pieces  of  the  gum-resin  in  a  mortar,  triturating  with  a  small  quantity 
of  v/ater  so  as  to  form  a  smooth,  uniform  paste,  and  then  adding  the 
remainder  of  the  water,  finally  straining  the  mixture  through  a  cloth 
strainer  or  a  plug  of  absorbent  cotton  contained  in  a  funnel.  (See 
Emulsiim  Asafbetidie,  page  316.)  Powdered  gum-resin  should  never  be 
used  for  making  emulsions,  because  of  the  loss  or  deterioration  of  the 
volatile  constituents  which  always  takes  place  when  the  substance  is 
dried  so  that  it  may  be  powdered. 

Sef'd  emulsions  are  so  termed  because  they  are  made  by  rubbing  seeds 
or  the  kernels  of  fruits  which  contain  fixed  oils  with  water,  the  emul- 
sifying agent  being  a  gummy  or  albuminous  substance  found  naturally 
in  the  seed  or  kernel  associated  with  the  oil.  Emulsions  of  almond, 
castor-oil  bean,  croton-oil  bean,  etc.,  are  examples  of  this  kind.  (See 
Emiilsum  Amygdalffi,  page  316.) 

The  Theory  of  Emulsification  is  based  upon  a  study  of  the  best 
type  of  a  natural  enmlsion, — namely,  milk.  This  liquid  is  found,  on 
examination,  to  consist  of  innumerable  globules  of  a  fatty  substance 
(butter)  enveloped  in  a  thin  membrane  of  viscid  matter  (casein)  sus- 
pended in  water.  The  object  sought  by  the  pharmacist  in  making 
emulsions  is  first  to  thoroughly  divide  the  oily  or  resinous  liquid  into 
minute  globules,  and  then  to  surround  each  globule  with  an  adhesive 
envelope  (mucilage  of  acacia,  yolk  of  egg,  etc.).  The  globules,  when 
completely  enveloped,  are  suspended  in  water ;  and  if  the  emulsion  is 
properly  made,  there  will  be  no  tendency  on  the  part  of  the  oily  or 
resinous  liquid  to  recombine.  Several  methods  are  employed  in  making 
emulsions,  the  most  important  of  which,  however,  may  be  grouped 
under  two  typical  methods,  named  from  the  geographical  locations 
where  they  are  used  most  frequently  :  1.  The  English  method.  2.  The 
Continental  method.  Both  are  ecpially  useful,  and  should  be  employed 
according  to  circumstances. 

1.  The  English  Method. — In  this  mode  of  making  emulsions  the 
emulsifying  agent,  consisting  of  mucilage,  yolk  of  egg,  etc.,  is  first 
placed  in  a  dry  mortar,  and  small  quantities  of  the  oil  and  water  are 
gradually  and  alternately  added  at  intervals.    The  pestle  is  rapidly  and 
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Pig.  507. 


Emulsion  mortar  and  pestle. 


lightly  rotated  in  the  direction  of  the  arrows  (see  Fig.  507),  with  the 
effect  of  dashing  the  oil  into  globules,  w^hich  are  at  once  enveloped  by 
the  viscid  emulsifying  agent.  If  the  oil  or 
water  is  added  too  rapidly  at  the  beginning, 
or  the  mucilage  has  not  been  thick  enough, 
the  accident  of  "  cracking^'  the  emulsion 
occurs.  This  may  be  known  by  the  "  pearly" 
appearance  assumed  by  the  mixture,  and  on 
close  examination  the  globules  of  unen- 
veloped  oil  may  be  seen  floating  about.  If 
each  stage  of  the  process  is  successful,  the 
emulsion  presents,  upon  thorough  mixing 
after  each  addition,  a  smooth,  opaque,  glis- 
tening appearance  like  cream.  Success 
depends  largely  upon  the  care  exercised  in 
forming  the  nucleus  at  the  beginning ;  and 
this,  therefore,  should  not  be  too  hastily 
made.  When  an  emulsion  is  "  cracked,"  it 
need  not  be  thrown  away.  It  may  be  re- 
stored by  placing  an  additional  quantity  of 
mucilage  in  the  mortar  and  gradually  add- 
ing the  "cracked"  emulsion  to  it,  tritu- 
rating after  each  addition,  when  finally  the 

satisfaction  of  seeing  the  uncombined  globules  disappear  will  generally 
be  experienced. 

The  English  method  of  making  emulsions  is  the  best  to  use  in  general 
prescription  practice,  where  the  proportions  of  gum,  oily,  or  resinous 
liquids  and  water  must  necessarily  vary.    A  typical  formula  is  appended : 

B  Olei  Morrhua3,  f§ij  ; 
Pulv.  Acacise,  Jss; 
Aqua3,  q.  s.  ft.  f§iv. 

Place  the  acacia,  which  should  not  be  finely  powdered,  but  granulated, 
in  a  mortar  with  one  fluidounce  of  water :  this  should  be  triturated 
until  the  mucilage  is  perfectly  smooth  and  free  from  lumps.  The  oil 
should  be  added  at  first  in  quantities  not  greater  than  half  a  fluidrachm 
at  a  time,  stirring  rapidly  with  the  pestle  after  each  application,  care 
being  taken  not  to  add  a  fresh  portion  of  oil  until  the  last  has  been 
thoroughly  emulsified.  When  the  liquid  becomes  too  thick  to  be  easily 
stirred,  a  fluidrachm  of  water  should  be  mixed  with  it,  and  the  gradual 
additions  of  oil  continued  until  the  whole  quantity  has  been  used :  the 
larger  quantity  of  water  may  be  added  rapidly  after  the  nucleus  is  once 
properly  formed,  without  risk. 

2.  The  Continental  Method  has  the  great  merit  of  never  failing 
to  produce  a  good  emulsion  if  the  proper  proportions  are  used  to  form 
the  nucleus,  and  if  the  directions  are  strictly  followed.  The  most  satis- 
factory proportions  for  the  nucleus  may  be  easily  remembered :  half 
as  much  water  is  taken  as  of  oil,  and  half  as  much  gum  as  of  water ; 
or  it  may  be  expressed  as  oil,  4 ;  water,  2 ;  gum,  1.  The  four  parts 
of  oil   must   be   placed   in   a   dry   mortar   and    one   part   of  finely- 
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Hunter's  emulsion  apparatuH. 


powdered  gum  added  to  it,  stirring  with  the  pestle ;  when  a  uniform 
mixture  is  made,  two  parts  of  water  are  added,  not  gradually,  but  all 
at  once,  when,  upon  stirring,  the  emulsion  is  quickly  made :  an  addi- 
tional quantity  of  water  may  be  added  to  this  nucleus  without  risk. 
The  explanation  of  making  an  emulsion  by  this  method  is,  that  the 

particles  of  gum,  being  insoluble  in 
^^^-  ^^^-  the  oil  and   surrounded  by  it,  are 

prevented  from  separating  and  dis- 
solving in  the  water  so  as  to  form 
lumps  ;  by  stirring  the  mixture  ac- 
tively the  water  gradually  dissolves 
the  gum,  the  oil  becomes  incorpo- 
rated at  the  same  time,  and  a  ho- 
mogeneous mixture  is  produced,  the 
quantities  of  oil,  gum,  and  water 
being  in  exactly  the  right  jiropor- 
tions  to  form  an  emulsion. 

In  making  large  quantities  of 
emulsions  some  mechanical  device 
must  be  used  to  facilitate  the  rapid 
stirring  and  agitation  necessary  to 
form  the  nucleus.  Fig.  508  repre- 
sents Hunter's  emulsion  apparatus, 
or  egg-beater.  The  principle  of 
action  is  so  well  shown  here  that  a  description  is  unnecessary.  If  emul- 
sions are  to  be  made  in  still  larger  quantities,  the  sifter  and  mixer  shown 
in  Fig.  216  can  be  used  by  taking  out  the  sieves 
and  lining  the  receiving-box  with  tinned  copper 
or  otherwise  making  it  water-proof,  thus  using 
only  the  mixer. 

The  Sparrow  mixer  is  shown  in  Fig.  509 :  in 
this  ingenious  apparatus  two  stirrers  are  made 
to  revolve  by  turning  the  gear-wheel,  and  a 
very  rapid  and  effective  motion  may  be  im- 
parted. 

Casein  Emulsions. — The  use  of  casein  as  an 
emulsitier  has  been  developed  by  Leger,  a  Pari- 
sian pharmacist.  He  recommends  the  prepara- 
tion of  sacchnrated  casein,  a  fine  white  powder, 
which  is  used  for  emulsifying  just  as  is  })ow- 
dered  acacia.  The  advantages  claimed  for  casein 
are  that  its  enudsions  are  more  readily  retained 
by  the  stomach,  and  that  greater  stability  and 
perfection  are  secured  through  its  use. 

Saccharated  casein  is  prepared  by  heating  one  gallon  of  cow's  milk 
to  104°  F.,  adding  two  fluidounces  of  ammonia  water,  allowing  the 
whole  to  stand  a  day,  and  separating  the  lower  milky  liquid  from  the 
oily  liquid  on  top.  The  milky  liquid  [ladoserum)  is  treated  with  acetic 
acid  until  the  casein  is  precipitated.  After  washing  the  precipitate 
thoroughly  with  water  at  104°  F.  it  is  collected  on  a  muslin  strainer, 
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Sparrow  mixer. 
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pressed,  and  dried ;  a  weighed  portion  of  the  casein  is  dried  and  the 
percentage  of  moisture  ascertained ;  the  damp  cake  of  casein  is  then 
triturated  with  three  and  a  half  ounces  of  powdered  sugar  and  eight 
parts  of  sodium  bicarbonate  for  every  one  hundred  parts  of  casein  (dry). 

Prolonged  trituration  and  the  addition  of  more  powdered  sugar,  until 
it  amounts  to  nine  parts  in  one  hundred,  result  in  the  formation  of  a 
paste,  which  must  now  be  dried  by  a  gentle  heat  not  above  86°  F.  to 
90°  F.  After  complete  drying,  it  is  powdered  and  sifted.  To  make 
a  casein  emulsion  of  a  fixed  oil  fifteen  parts  of  the  oil  are  gradually 
incorporated  with  a  mucilage  previously  made  with  fifteen  parts  of 
saccharated  casein  and  five  parts  of  water.  When  a  perfect  emulsion 
is  formed  the  other  ingredients  are  added. 

Chondrus  Emulsions. — Since  acacia  has  advanced  in  price  of  late 
years  various  substitutes  have  appeared  which  have  been  tried  as  emul- 
sifying agents,  one  of  the  most  successful  being  the  gelatinous  substance 
obtained  from  chondrus  or  Irish  moss.     (See  page  798.) 

In  the  Formulary,  Part  VI.,  under  the  heads  of  Gelatinum  Cliondri, 
Mucilago  Chondri,  and  Emulsio  Olei  Morrhuse  full  information  as  to 
the  methods  of  using  it  will  be  found.  In  this  place  it  will  only  be 
necessary  to  say  that  a  gummy  substance  in  scales  is  produced  by  evapo- 
rating and  desiccating  a  decoction  of  chondrus,  and  that  a  mucilage 
may  be  made  from  this  Irish  moss  gelatin  by  heating  eight  grains  of 
it  in  contact  with  one  ounce  of  boiling  water  until  it  is  completely  dis- 
solved. The  mucilage,  after  being  cooled,  is  then  used  for  preparing 
emulsions  exactly  as  is  mucilage  of  acacia. 

Quillaia  Emulsions. —  Quillaia,  or  quillaja  bark  (see  page  948) 
contains  the  principle  saponin,  a  glucoside  which  is  capable  of  emulsi- 
fying oils.  Senega  contains  an  analogous  principle.  The  property 
which  both  possess,  of  causing  frothing  in  aqueous  solutions,  suggested 
the  use  of  quillaia  as  an  emulsifier.  It  has  not  come  into  extensive 
use,  and  care  is  necessary  in  employing  it,  as  it  is  not  without  irritating 
properties.  One  of  the  essentials  of  a  good  emulsifier  is  that  it  should 
be  inert.  Quillaia  has  been  adopted  in  the  National  Formulary.  (See 
Emulsio  Olei  Morrhuse,  Part  VI.,  which  illustrates  the  method  of 
using  it.)  Where  an  active  medicine  is  to  be  made  into  an  emulsion, 
and  its  properties  are  not  antagonized  by  the  quillaia,  it  may  be  judi- 
cious to  employ  it.  Another  disadvantage  that  it  possesses  is  that  a 
large  quantity  of  tincture  is  required  to  be  effective. 

Compound  Emulsions. — As  a  general  rule,  the  addition  of  alco- 
holic liquids  to  emulsions  destroys  their  homogeneity  :  when  it  is  neces- 
sary to  add  them  in  compounding  prescriptions,  they  should  be  diluted, 
if  possible,  with  a  portion  of  the  water,  and  added  after  the  emulsion 
is  nearly  finished.  Alkaline  solutions  generally  aid  emulsification,  by 
forming  soaps  with  the  resinous  or  oily  liquids ;  volatile  oils  make  better 
emulsions  if  they  are  first  mixed  with  an  equal  volume  of  fixed  oil. 

THE   DISPENSING    OF    LIQUIDS. 

Every  convenience  should  be  adopted  to  facilitate  quick  and  accu- 
rate dispensing.  The  sink  should  be  close  to  the  prescription  counter. 
A  good  draining  surface  for  graduates  to  rest  upon  is  made  by  fastening 
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sheets  of  corrugated  rubber  (a  piece  of  rubber  matting)  to  the  slightly- 
inclined  shelves  above  the  sink  (see  Fig.  125) ;  and  a  brush  for  quickly 
cleaning  graduates  should  be  accessible  (see  Fig.  510).    In  addition  to  the 


Pig.  610. 


Fig.  511. 


Fio.  512. 


Funnel-board. 


Funnel-holder. 


retort-stand  already  referred  to,  the 
very  convenient  little  funnel-support 
figured  in  New  Remedies  a  few  years 
ago  may  find  a  place  upon  the  pre- 
scription counter  (see  Fig.  511) :  the 
long  screw  permits  the  ring  to  be  ad- 
justed to  any  desired  height.  For 
larger  filtering  operations  the  funnel- 
board  (Fig.  512)  will  prove  useful. 
Bottles. — The  size  and  shape  of  the  bottles  used  in 
Graduate-biush.  dispensing  liquids  are  largely  matters  of  individual 
taste.  The  tendency  at  present  is  towards  oval  bottles 
for  prescriptions,  because  they  aiford  proportionally  more  space  for  the 
label  tlian  either  round  or  square  bottles  :  this  is  noticeable  to  a  greater 
extent  in  the  smaller  sizes  than  in  the  larger  ones.  In  addition  to  this, 
oval  bottles  are  more  convenient  to  carry  in  the  pocket  than  those  of 
any  other  shape.     Fig.  513  shows  an  oval  metric  bottle. 


Fig.  513. 


Oval  metric  bottle. 


Fig 


Poison-bottle. 


Fig.  516. 


Poisou-bottle. 


Prescription-bottles  are  now  frequently  made  of  amber  glass,  to  pro- 
tect the  contents  from  the  effects  of  the  actinic  rays  of  light.  For  poison- 
ous liquids,  or  for  liquids  intended  for  external  application,  blue  bottles 
studded  at  regular  intervals  with  pyramidal  points  are  used  :  these  are 
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designed  to  attract  attention  through  their  peculiar  color  and  shape, 
and  thus  prevent  errors ;  the  points  render  them  easily  distinguishable 

from  ordinary  bottles    by 
^^^-  ^^^-  the  sense  of  touch,  so  that 

the  patient  can  recognize 
a  poisonous  liquid  in  the 
dark.  Fig.  514  and  Fig. 
515  show  two  sides  of  this 
bottle. 

In  pouring  liquids  from 
the  dispensing-bottles  it  is 
well  to  establish  the  habit 
of  extracting  the  stopper 
with  the  left  hand,  holding  it  with  the  little  finger  ; 
the  graduate  is  held  between  the  forefinger  and  thumb 
of  the  left  hand,  the  bottle  is  grasped  by  the  right 
hand  with  the  label  uppermost  (see  page  1102),  and 
the  liquid  should  be  poured  down  the  side  of  the 
graduate,  to  avoid  splashing  (see  Fig.  516).  Fig. 
517  shows  the  method  of  dropping  liquids  from  a 
dispensing-bottle  :  the  stopper  is  loosened,  prevented 
from  dropping  out  by  holding  it  with  the  finger,  and 
the  bottle  inclined  so  that  the  rate  of  dropping  may 
be  controlled.  Fig.  518  shows  a  very  convenient 
bottle  for  dispensing  liquids  which  are  to  be  adminis- 
tered by  drops  :  it  is  made  in  Germany.  The  glass  stopper  has  a  deep 
conical  depression  extending  nearly  half-way  up  the  side,  whilst  the 

neck  of  the  bottle  is 
furnished  with  an  ap- 
erture having  a  slightly 
projecting    lip :    when 
the  stopper  is  turned 
so  that  the  upper  part 
of   the    depression    is 
opposite  the  little  ap- 
erture in  the  side,  the 
liquid   may  be  dropped  very  uniformly.     A 
corresponding  depression  on  the  opposite  side 
of  the  stopper  communicates  with  a  little  channel 
running  down  from  the  lip  upon  the  opposite 
side  of  the  bottle,  so  that  air  is  supplied  during 
the  dropping  :  by  turning  the  stopper  half-way 
around,  both  apertures  in  the  neck  of  the  bottle 
are  closed. 

Corks  are  indispensable  for  stoppering  bottles.  They  should  be  se~ 
lected  with  great  care.  There  is  a  wide  difference  in  price  between  the 
best  quality  and  the  common  grades,  but  it  is  true  economy  to  use  only 
the  best.  Short  corks,  which,  when  inserted  tightly,  so  as  to  secure 
the  contents  from  leakage,  do  not  project  above  the  lip  sufficiently  to 
furnish  a  good  grasp  for  the  fingers  when  extracting  them,  should  never 


Fig.  517. 


Fig.  618. 


German    dropping- 
bottle. 
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Fig.  519. 


be  used  for  prescription-bottles.  Brittle,  hard,  or  dry  corks,  which 
break  off  when  the  attempt  is  made  to  remove  them,  are  an  especial 
annoyance.  To  avoid  this, 
corks  should  not  be  kept  in 
a  warm,  dry  place,  and  be- 
fore inserting  them  they 
should  be  well  pressed. 
*'  Taper"  corks  are  now  in- 
variablv  preferred  to  the 
"straight"  form.  Fig.  519 
shows  a  modern  form  of 
cork-press  which  is  largely 
used.  The  motion  by  which  the  pressure  is  effected  is  direct  and  simple. 
Pharmacists  who  incline  to  the  grotesque  in  their  tastes  may  prefer  the 
kind  shown  in  Fig.  520  ;  but  the  practical  dispenser  will  generally  choose 
Lochraan's  cork-press  (see  Fig.  521),  because  the  process  of  pressing  the 

Fig.  520. 


""""itaiUllilllliniiiiiiililpiilT  in    T,      Ti-s,^; 
Cork  press. 


French  cork-press. 

cork  is  more  effectual,  and  there  is  less  likelihood  of  breaking  it  or 
cracking  the  surface  in  this  press  than  in  any  other,  tor  the  cork  is  re- 
volved whilst  the  pressure  is  gradually  increased.  The  press  consists  of  a 
cast-iron  base,  the  upper  portion  of  which  is  hemispherical,  with  the 
upper  surface  slightly  corrugated  ;  a  corrugated  cast-iron  wheel  is  placed 
upon  an  axle  slightly  out  of  the  centre  of  the  curve  of  the  base,  so  as  to 

afford  a  gradually  diminishing 
^^'       '  space  between  the  curved  sur- 

faces. The  wheel  has  a  handle, 
which  is  raised  when  the  tapered 
end  of  the  cork  is  inserted  be- 
tween the  surfaces ;  the  handle 
is  lowered,  and  the  cork  revolves 
whilst  being  pressed.  A  finish 
may  be  given  to  corks  by  the 
use  of  "gummed  cork-tops." 
These  are  circular  in  form,  made 
of  paper,  and  the  name  of  the  pharmacist,  or  his  monogram,  is  generally 
printed  upon  them  in  colors.  These  tops  have  largely  supplanted  the 
sealing-wax  finish  so  much  used  a  few  years  ago. 

Capping  Bottles. — The  practice  of  cap])ing  bottles  with  paper,  kid, 
baudruche,  or  other  material  is  a  good  one,  principally  because  of  the 


Loclim.in's  cork-pri  s8. 
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feeling  of  security  it  gives  to  the  patient  that  the  contents  of  the  bottl^ 
have  not  been  tampered  with  after  being  dispensed.  Hunt's  bottle- 
caps  are  largely  employed.  These  consist  of  fluted  caps  of  colored 
paper,  of  various  sizes,  which  are  used  by  adjusting  the  proper-sized 


Fig.  522. 


Capping  bottles. 


cap  to  the  corked  bottle  and  tying  it  on.  An  equally  neat  effect  may 
be  secured,  with  a  little  practice,  by  capping  a  bottle  with  a  piece  of 
fancy  paper,  as  shown  in  Figs.  522  and  523.  The  paper  is  held  in 
the  centre  upon  the  cork  by  the  forefioger  of  the  left  hand,  whilst  the 


Fig.  623. 


Capping  bottles. 


flutes  are  made  by  "  plaiting"  them  in  with  the  forefinger  and  thumb 
of  the  right  hand  :  it  is  then  secured  by  tying  with  twine,  a  knot  with 
short  ends  being  preferred,  because  it  is  less  likely  to  be  interfered  with 
by  a  messenger,  on  account  of  the  difficulty  of  retying  it. 
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QUESTIONS  ON  CHAPTER  LXV. 

EXTEMPORANEOUS    LIQUID    PREPARATIONS. 

What  is  meant  by  incompatibility  ? 

"What  is  meant  by  chemical  incompatibility? 

Give  examples  of  chemical  incompatibility, — 

1st.  Through  the  precipitation  of  an  insoluble  salt,  produced  by  the  addition  of 
one  solution  or  salt  to  another. 

Is  such  an  incompatibility  always  unintentional? 

2d.  By  the  decomposition  of  a  salt  (in  solution)  containing  a  Ijase  united  with  a 
weak  or  volatile  acid,  by  the  addition  of  a  strong  acid. 

3d.  Through  the  decomposition  of  a  salt  (in  solution)  containing  an  acid  united 
with  a  wciiii  or  volatile  base,  by  the  addition  of  a  strong  alkali. 

4th.  By  the  precipitation  of  alkaloidal  salts  by  the  addition  to  their  solutions  of 
alkalies,  alkaline  salts,  or  salts  which  produce  insoluble  compounds. 

5th.  By  the  unsightly  discoloration  or  precipitation  due  to  the  formation  of  inky 
compounds,  produced  by  bringing  astringent  solutions  containing  tannin  or  similar 
substances  in  contact  with  ferric  salts. 

6th.  By  the  decomposition  of  a  solid  substance  without  precipitation,  because  of 
the  formation  of  products  which  are  soluble  in  the  liquid. 

What  is  meant  by  pharmaceutical  incompatibility  ? 

Give  an  example, — the  result  being  the  separation  of  active  or  important  con- 
stituents. 

Give  an  example, — the  result  being  the  separation  of  inert  constituents. 

What  is  meant  by  therapeutical  incompatibility  ? 

In  compounding  prescriptions,  as  a  general  rule,  should  heat  be  used  in  making 
solutions  of  solid  substances  ?     Why  ? 

When  may  mixtures  which  contain  more  solid  material  than  can  be  dissolved  be 
filtered  before  being  dispensed? 

Give  an  example. 

Give  an  example  where  such  a  mixture  should  not  be  filtered. 

Is  the  apothecary  justified  in  using  solvents  not  directed  in  a  prescription,  for  the 
purpose  of  eft'ecting  complete  solution  of  the  ingredients? 

Is  the  order  to  be  followed  in  mixing  the  ingredients  of  a  prescription  of  any 
special  importance  ?     Why  ? 

Where  a  difference  results  from  a  variation  in  the  order  of  mixing  the  ingredients, 
what  rule  should  be  adopted  to  secure  uniform  results? 

What  are  mixtures,  properly  so  called  ? 

Is  this  definition  adhered  to  in  extemporaneous  pharmacy  ? 

What  are  emulsions  ? 

What  are  natural  emulsions? 

From  what  are  manufactured  emulsions  usually  made? 

How  are  gum-resin  emulsions  made? 

Should  powdered  gum  resins  be  used  in  making  these  ?     Why  ? 

What  is  meant  by  seed  emulsions? 

What  is  the  object  sought  by  the  pharmacist  in  making  emulsions  ? 

What  is  the  English  method  of  making  emulsions? 

What  is  meant  by  "  cracking"  an  emulsion  ? 

How  may  a  cracked  emulsion  be  restored? 

What  is  the  Continental  method  ? 

What  are  the  most  satisfactory  proportions  of  the  ingredients  to  be  used? 

How  are  casein  emulsions  formed? 

How  is  saccharated  casein  prepared? 

What  arc  chondrus  emulsions? 

How  is  chondrus  prepared  for  use  as  an  emulsifying  agent? 

Explain  the  use  of  quillaia  as  an  emulsifier. 

When  it  becomes  necessary  to  add  alcoholic  liquids  to  emulsions,  what  precau- 
tions are  necessary  to  make  a  nice,  smooth  emulsion  ? 

How  may  emulsions  of  volatile  oils  be  rendered  more  stable? 
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SOLID    EXTEMPORANEOUS   PREPARATIONS. 
Powders,  Cachets,  Troches,  Pills,  and  Suppositories. 

Pulveres.     Powders. 

Powders  often  furnish  a  convenient  and  agreeable  mode  of  adminis- 
tering medicines  which  are  not  bitter,  nauseous,  or  otherwise  offensive 
to  the  taste,  are  not  corrosive,  nor  deliquescent,  nor  given  in  large 
doses.  Pulverization  facilitates  the  solution  or  the  extraction  of  the 
soluble  principles  of  a  substance  by  extending  the  surface  exposed  to 
the  action  of  the  solvent.  (See  Comminution,  page  179.)  With  the 
view  of  establishing  a  standard  and  encouraging  uniform  practice  in 
prescribing  certain  forms  of  powders  which  have  become  well  known, 
a  limited  number  of  compouud  powders  have  been  admitted  to  the 
Pharmacopoeia.     They  are  as  follows  : 

PULVIS   ANTIMONIALIS.  U.S.    Antimonial  Powder.     [James'  Powder.] 

Metric.  Old  form. 

Antimony  Oxide 33  Gm.  145  grains. 

Precipitated  Calcium  Phosphate 67  Gm.  293  grains. 

To  make 100  Gm.  1  oz.  av. 

Mix  them  intimately. 

PULVIS   AROMATICUS.   U.S.     Aromatic  Powder. 

Metric.  Old  form. 

Ceylon  Cinnamon,  in  No.  60  powder 35  Gm.  7  oz.  av. 

Ginger,  in  No.  60  powder 35  Gm.  7  oz.  av. 

Cardamom,  deprived  of  the  capsules  and  crushed    .    .        15  Gm.  3  oz.  av. 

Nutmeg,  in  No.  20  powder 15  Gm.  3  oz.  av. 

To  make 100  Gm.  20  oz.  av. 

Triturate  the  Cardamom  and  Nutmeg  with  a  portion  of  the  Ceylou 
Cinnamon,  until  they  are  reduced  to  a  fine  powder  ;  then  add  the 
remainder  of  the  Cinnamon  and  the  Ginger,  and  rub  them  together 
until  they  are  thoroughly  mixed.  This  powder  is  used  in  making 
Aromatic  Fluid  Extract  (see  page  395). 

PULVIS   CRET^   COMPOSITUS.   U.S.     Compound  Chalk  Powder. 

Metric.  Old  form. 

Prepared  Chalk 30  Gm.  1^  oz.  av. 

Acacia,  in  fine  powder 20  Gm.  1    oz.  av. 

Sugar,  in  fine  powder 50  Gm.  2J  oz.  av. 

To  make 100  Gm.  5  oz.  av. 

Mix   them  intimately.      This  powder  is  used   in   making   Chalk 
Mixture  (see  page  317). 
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PULVIS    EFFERVESCENS   COMPOSITUS.   U.S.     Compound  Effer- 
vescing Powder.     [Seiklitz  Powder.] 

Metric.  Old  form. 

Sodium  Bicarbonate,  in  fine  powder 31  Gm.  480  grains. 

Potassium  and  Sodium  Tartrate,  in  fine  powder  .      93  Gm.  1440  grains. 

Tartaric  Acid,  in  tine  powder 27  Gm,  420  grains. 

Mix  the  Sodium  Bicarbonate  intimately  with  the  Potassium  and 
Sodium  Tartrate,  divide  the  mixture  into  12  equal  parts,  and  wrap 
each  part  in  a  separate  paper  of  some  pronounced  color,  as  blue. 

Then  divide  the  Tartaric  Acid  also  into  12  equal  parts,  and  wrap 
each  part  in  a  separate  paper  of  a  color  distinctly  different  from  that 
used  for  wrapping  the  mixture,  as  tchite. 

PULVIS   GLYCYRRHIZiE   COMPOSITUS.   U.  S.      Compound  Powder 

of   Glycyrrhiza. 

Mofric.  Old  form. 

Senna,  in  No.  80  powder 180  Gm.  315  grains, 

Glycyrrhiza,  in  No.  80  powder 236  Gm.  413  grains. 

Washed  Sulphur 80  Gm.  140  grains. 

Oil  of  Fennel 4  Gm.  5  minims. 

Sugar,  in  fine  powder  , 500  Gm.  875  grains. 

«*■ — 

To  make 1000  Gm.  4  oz.  av. 

Mix  the  Oil  of  Fennel  thoroughly  with  about  one-half  of  the 
Sugar,  then  add  the  remainder  of  the  Sugar  and  the  other  ingredients, 
and  mix  thoroughly.  Finally  pass  the  powder  through  a  No,  60  sieve, 
and  keep  it  in  well-closed  vessels. 

PULVIS   IPECACUANHA  ET  OPII.   U.S.     Powder  of  Ipecac  and  Opium. 

[Dover's  Powder.] 

Jletric.  Old  form. 

Ipecac,  in  No.  60  powder 10  Gm.  175  grains. 

Powdered  Opium .       10  Gm.  175  grains. 

Sugar  of  Milk,  in  No.  30  powder 80  Gm.  1400  grains. 

To  make 100  Gm.  4  oz.  av. 

Rub  them  together  into  a  very  fine  powder, 

PULVIS  JALAP/E    COMPOSITUS.   U.  S.     Compound  Powder  of  Jalap. 

[PULVIS    PURGANS.] 

Metric.  Old  form. 

Jalap,  in  No.  GO  powder 35  Gm,  613  grains. 

Potassium  Bitartrate,  in  fine  powder 65  Gm,  1137  grains. 

To  make 100  Gm.  4  oz.  av. 

Rub  them  together  until  they  are  thoroughly  mixed. 

PULVIS    MORPHIN.flS   COMPOSITUS.   U.  S.     Compound  Powder  of 
Morphine.     [Tully's  Powder.] 

Metric.  Old  form. 

Morphine  Sulphate i  Gm.  7}  grains. 

Camphor 19  Gm.  138  grains. 

GlycjTrhiza,  in  No.  GO  powder 20  Gm.  146  grains. 

Precipitated  Calcium  Carbonate 20  Gm.  146  grains. 

Alcohol,  a  sufficient  quantity, 

To  make 60  Gm.  1  oz.  av. 
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Rub  the  Camphor  with  a  little  Alcohol,  and  afterwards  with  the 
Glycyrrhiza  and  Precipitated  Calcium  Carbonate,  until  a  uniform 
powder  is  produced.  Then  rub  the  Morphine  Sulphate  with  this  pow- 
der, gradually  added,  until  the  whole  is  thoroughly  mixed.  Finally, 
pass  the  powder  through  a  No.  40  sieve,  and  transfer  it  to  well-stop- 
pered bottles. 

PULVIS    RHEI    COMPOSITUS.   U.  S.     Compound  Powder  of  Rhubarb. 

Metric.  Old  form. 

Rhubarb,  in  No.  60  powder 25  Gm.  438  grains. 

Magnesia 65  Gm.  1137  grains. 

Ginger,  in  No.  60  powder 10  Gm.  175  grains. 


To  make 100  Gm.  4  oz.  av. 

Rub  them  together  until  they  are  thoroughly  mixed. 

Triturationes.  Triturations. 
Triturations  constitute  a  very  small  class  of  powders  recognized  by 
the  Pharmacopoeia,  but  one  trituration  being  official.  The  intention 
of  forming  them  into  a  distinct  class  is  to  fix  a  definite  relation  between 
the  active  ingredient  and  the  diluent.  Unless  otherwise  directed,  tritu- 
rations are  to  be  prepared  by  the  following  formula : 

Take  of  Metric.  Old  form. 

The  Substance 10  Gm.  6  grains. 

Sugar  of  Milk,  in  moderately  fine  powder    ....      90  Gm.  54  grains. 

To  make 100  Gm.  60  grains. 

Weigh  the  Substance  and  the  Sugar  of  Milk,  separately ;  then  place 
the  Substance,  previously  reduced,  if  necessary,  to  a  moderately  fine 
powder,  in  a  mortar ;  add  about  an  equal  measure  of  Sugar  of  Milk, 
mix  well  by  means  of  a  spatula,  and  triturate  them  thoroughly  together. 
Then  add  fresh  portions  of  the  Sugar  of  Milk,  from  time  to  time,  until 
the  whole  is  added,  and  continue  the  trituration  until  the  Substance  is 
intimately  mixed  with  the  Sugar  of  Milk  and  reduced  to  a  fine  powder. 

TRITURATIO    ELATERINI.   U.  S.     Trituration  of  Elaterin. 

Metric.  Old  form. 

Elaterin 10  Gm.  6  grains. 

Sugar  of  Milk,  in  moderately  fine  powder 90  Gm.  54  grains. 

To  make 100  Gm.  60  grains. 

Mix  them  thoroughly  by  trituration. 

Dispensing-  of  Powders  and  Solids. 

Many  of  the  manipulations  required  in  dispensing  powders  and  solids, 
such  as  weighing,  measuring,  labelling,  etc.,  liave  been  described  in  pre- 
vious chapters :  therefore  only  those  operations  which  are  peculiar  to 
them,  or  which  have  not  been  considered,  will  be  treated  in  this  chapter. 

Folding  Packages, — This  is  one  of  the  first  operations  taught  to  the 
tyro.  White  paper,  of  good  quality,  should  be  used  :  it  is  most  econom- 
ical to  buy  the  paper  in  quantity  (several  reams)  and  have  it  cut  by  the 
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dealer  into  such  sizes  as  the  demands  of  the  business  require.     The 

edges  of  paper  which  is  cut  by  a  machine  are  much  neater  than  those 

of  hand-cut  })aper. 
The  size  of  the 
sheet  of  white 
wraj)ping-paper  is 
about  36  X  24 
inches;  this  may 
be  cut  into  halves, 
quarters,  sixths, 
eighths,  and 

twelfths,  or  a  defi- 
nite size  suited  to 
the  bottles  and 
packages  adopted 
may  be  employed. 
Jacoby's  gauge  is 
useful  in  this  con- 
nection :  it  is  il- 
lustrated by  Figs. 
524  and  525.  The 
rectangular  lines 
in  Fig.  524  repre- 
sent the  sizes  of 
paper   which    are 

Buitable  for  wrapping  packages  of  the  sizes  indicated, — viz. :  8  oz.,  10X9 

in. ;  6  oz.,  9  X  8  in. ;  4  oz.,  8  X  7|  in. ;  3  oz.,  7|  X  6|  in. ;  2  oz., 

7X6  in. ;  1  oz.,  6  X  4f  in. ;  i 

oz.,  5  X  4  in.     In  Fig.  525  the 

numbers  indicate  the  method  of 

cutting  a  sheet  of  paper  without 

waste;  the  figures  8,  6,  4,  3,  2, 

etc.,  refer  to  the  sizes  in  Fig.  524, 

and  represent  papers  for  8  oz.,  6 

oz.,  4  oz.,  3  oz.,  etc.,  packages ; 

the  small  pieces  being  used  for 

wrapping  pill-boxes. 

In   folding   a   package,   the 

proper-sized    paper    is    selected 

and  laid  upon  a  flat  surface,  the 

substance  is  deposited  in  the  cen- 
tre, and  the  edge  nearest  the  op- 
erator is  laid  against  the  o]>posite 

edge,  and  a  fold  made  with  the 

thumb  and  forefinger :  the  width 

of  the  package  will  depend  upon 

the  width  of  this  fold.     The  end 

of  the  partly-formed  package  on  ^^"^'  ^°'  '="*"°^  ^^''■ 

the  left  hand  is  now  temporarily  tucked  in,  so  that  the  contents  shall 

not  fall  out,  and  the  package  is  lifted  into  an  upright  position,  with  the 
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Paper  package. 


Fig.  527. 


Fig.  528. 


Seidlitz-pow- 
der  measure. 


fold  towards  the  operator ;  the  open  upper  end  is  then  neatly  creased 
and  folded  into  a  wedge-shaped  flap.  The  package  is  now  reversed,  and 
the  first  partly-formed  tuck  is  loosened 
and  folded  into  a  flap  of  the  same  size 
and  shape  as  the  one  just  made  at  the 
other  end ;  the  edges  of  the  package  are 
squared  and  gently  pinched  into  shape, 
the  label  is  pasted  on  so  that  the  edge  co- 
incides with  the  edge  of  the  fold,  and  the 
package  is  tied,  as  shown  in  Fig.  526. 

Fig.  527  shows  a  very  convenient 
twine-reel.  Where  large  quantities  of 
powders  having  a  uniform  weight  are  needed,  the  powder-measure  shown 
in  Fig.  528  may  be  used.  This  is  made  of  hard  wood,  and  consists 
of  two  ovoid  cups  of  diiFerent  sizes, 
joined  like  an  egg-cup.  This  measure 
is  largely  used  in  preparing  seidlitz 
powders,  the  larger-sized  cup  holding 
the  requisite  quantity  for  the  alkaline 
mixture,  the  smaller  cup  being  in- 
tended for  the  acid. 

The  measure  should  never  be  used 
without  carefully  testing  its  accuracy 
beforehand.  This  is  done  by  heap- 
ing upon  a  piece  of  glazed  paper  the  powder 
which  is  to  be  measured,  and  then  pressing  the 
cup  downward  through  the  powder  until  its  edge 
rests  uniformly  upon  the  paper  and  the  measure 
is  evenly  filled.  The  powder  will  usually  have  enough  cohesive  and 
adhesive  properties  to  cause  it  to  remain  in  the  measure  in  any  position 
in  which  it  is  held.  The  edge  of  the  cup  is  then  placed  upon  the  powder- 
paper  and  slightly  tapped,  when  the  contents  readily  drop  out.  The 
weight  should  be  noted,  and  the  operation  repeated  several  times,  until  the 
average  weight  is  correctly  determined.  It  will  soon  be  possible,  with  a 
little  judicious  practice,  so  to  regulate  the  pressure  and  height  of  the 
powder  that  the  variation  from  the  proper  weight  will  practically  amount 
to  nothing.  This  method  should  not  be  employed  where  great  accu- 
racy is  necessary,  and  the  measure  should  be  repeatedly  tested.  By  use, 
the  edge  wears  oif  and  the  measure  holds  less  :  it  may  be  enlarged, 
however,  in  the  inside  by  sand-papering  it.  With  due  precautions, 
excellent  results  may  be  had  by  measuring  powders,  and  valuable  time 
saved. 

Folding-  Powders. — This  operation  is  a  frequent  one,  and  the  prac- 
tice of  accurately  dividing  powders  is  one  which  must  be  quickly  ac- 
quired. The  best  method  of  attaining  proficiency  in  this  respect  is 
to  weigh  out  a  definite  quantity  of  a  powder  (120  grains),  and,  after 
dividing  it  into  twelve  equal  portions,  to  weigh  each  portion  separately 
and  note  the  weight,  so  that  any  deviation  from  the  proper  weight  (10 
grains)  will  be  discovered.  Through  practice  it  will  soon  be  realized 
that  very  accurate  division  may  be  secured.     All  the  powder-papers 
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should  be  creased  at  once,  by  folding  down  a  margin  on  the  side,  so 
that  they  shall  be  uniform.     They  should  be  placed  regularly  and  as 

close  to  one  another  as  is  con- 
^'°-^-'^-  venient.      In    Fig.    529    the 

usual  arrangement  is  shown. 
Where  the  operator  has  not 
sufficient  practice  to  trust  to 
his  judgment  of  the  quantity 
for  each  powder,  the  whole 
quantity  may  be  collected  upon 
a  smooth  card,  flattened  into 
a  rectangular  shape,  and  di- 
vided with  a  spatula  into  the 
exact  number  of  equal  portions 
required  for  the  number  of 
powder-papers,  as  shown  in 
Fig.  408.  Each  portion  may 
then  be  transferred  to  its  appropriate  paper  from  the  card  by  the  spatula. 
Figs.  530,  531,  and  532  illustrate  a  very  simple  and  ingenious  appa- 
ratus for  dividing  powders.  It  was  devised  by  Jacob  C.  Michael,  and 
consists  of  a  metallic  cup,  shaped  like  a  wineglass,  into  which  tlie 
powder  that  is  to  be  divided  is  dropped.  The  cup  is  in  two  parts,  the 
base  C  and  the  body  B,  these  being  joined  together  by  a  bayonet  joint, 
which  permits  a  ready  separation  or  connection. 

A  central  stem  A  is  firmly  attached  to  the  base  C ;  the  divider  D 
consists  of  a  heavy  metallic  cone,  the  sides  having  the  same  angle  as 


Arrangement  of  powder-papers. 


Michael's  powder  divider. 


Divider. 


Cover. 


tl;at  of  the  body  of  the  cup.  There  are  several  dividers  accompanying 
the  apparatus ;  the  one  shown  in  the  cut  has  twelve  wings,  making 
twelve  partitions ;  the  other  dividers  have  respectively  ten  and  eight 
partitions.  The  cover  to  the  cup  is  represented  by  E,  and  there  is  a 
little  sliding  door  F  to  this  cover.  The  powder  having  been  thor- 
oughly mixed,  is  dropped  into  the  cup  B,  and  the  divider  is  placed  on 
top  by  inserting  the  end  of  the  stem  A  into  the  narrow  end  of  the 
divider  through  the  circular  orifice  which  traverses  the  whole  length 
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and  allowing  it  to  work  its  way  down  to  the  bottom  of  the  cup ;  this 
operation  is  promoted  by  slowly  rotating  the  divider,  when  it  will  be 
found  that  the  powder  in  the  cup  has  been  equally  divided  into  twelve 
parts.  The  cover  E  is  now  placed  upon  the  cup,  care  being  taken  to 
have  the  edge  of  one  of  the  partitions  of  the  divider  correspond  with 
the  side  of  the  door  F.  The  whole  apparatus  is  now  turned  upside- 
down,  and  the  stem  A  is  removed  by  turning  the  base  C  and  sliding  it 
out  of  the  orifice  in  the  divider.  The  powder  will  be  deposited  upon 
the  cover,  and  by  holding  the  cover  over  the  powder-paper  and  opening 
the  little  door  F  over  the  centre  of  the  paper  the  powder  which  was  in 
one  of  the  sections  (one-twelfth  of  the  whole)  will  drop  out ;  the  appa- 
ratus is  then  carried  to  the  next  paper,  the  divider  rotated  again  until 
the  contents  of  another  section  drop  on  the  paper,  and  the  process  is 
repeated  until  twelve  equal  portions  are  upon  as  many  papers.  If 
eight  or  ten  powders  are  wanted  instead  of  twelve,  the  eight  or  ten 
divider  is  used,  whilst  if  a  smaller  or  greater  number  than  eight,  ten,  or 
twelve  be  required,  that  divider  is  chosen  which  is  a  multiple  of  the 
number  desired. 

The  operation  of  folding  the  powder  is  illustrated  in  Figs.  533,  534, 
535,  and  536.     The  uucreased  edge  of  the  paper  is  brought  over  so 


Fig.  533. 


Folding  the  powder. 


that  it  lies  exactly  in  the  crease,  and  the  fold  turned  down  and  folded 
over  towards  the  operator,  the  depth  of  the  fold  determining  the  width 

of  the  powder. 

Fig.  535. 


Fig.  534 


Making  the  end-creases. 


Creasing  with  the  spatula. 


When  a  number  of  powders  are  called  for,  it  is  best  to  dispense  them 
in  a  shallow  powder-box  (see  Fig.  534).     It  is  customary  to  use  the  sides 
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of  the  box  as  a  gauge.     In  the  hands  of  an  experienced  operator  neat 
results  are  easily  obtained  in  this  way,  although  the  use  of  the  powder- 
folders    shown    in    Figs.  537  and 
^^'  538  gives  a  more  uniform  edge  to 

the  powders.     A  cheap  gauge  may 
be    made    by    tacking   a    piece  of 


Flattening  the  powder. 


Powder- folder. 


Powder-folder. 


tinned  iron  underneath  a  convenient  shelf,  so  that  a  portion  having  a 
width  slightly  less  than  that  of  the  powder-box  will  project.  A  very 
true  edge  may  be  made  by  folding  the  powder  over  a  spatula,  as  shown 
in  Fig.  535,  whilst  a  smooth,  flat  appearance  is  given  to  the  powder  by 
pressing  down  the  folds  with  the  blade  of  the  spatula,  as  shown  in  Fig. 
536.  The  paper  used  for  folding  powders  should  be  thin,  glazed  cap 
paper,  and  for  deliquescent  substances  waxed  or  paraffin  paper  should 
be,  employed. 

Cachets,  or  Wafer  Capsules. 

The  credit  of  bringing  the  cachet,  or,  as  it  is  sometimes  termed, 
cachet  cle  pain,  into  use  belongs  to  Limousin,  of  Paris.  Wafers  have 
been  in  use  many  years.  Wafer-sheet  is  made  by  pouring  a  mixture 
of  flour  and  water  upon  hot  greased  plates,  or  between  two  hot  pol- 
ished cylinders  separated  at  a  pro})er  distance,  so  that  the  water  is  evap- 
orated and  a  sheet  of  wafer  produced.  The  properties  of  wafer-sheet 
admirably  fit  it  for  administering  nauseous  powders.  When  dry,  it  is 
in  non-adhesive,  stiff,  somewhat  brittle  sheets,  slightly  thicker  than  or- 
dinary cardboard.  It  is  tasteless,  and  harmless  when  taken  into  the 
stomach.  When  moistened  with  water,  its  character  is  entirely  changed  : 
it  becomes  soft,  elastic,  and  slippery.  Powders  may  be  administered  by 
Kollme's  method,  by  floating  a  piece  of  wafer-sheet  upon  water,  and, 
when  thoroughly  softened,  passing  a  tablespoon  underneath  and  lifting 
it  out,  then  depositing  the  powder  in  the  centre  and  folding  over  the 
corners  so  as  thoroughly  to  enclose  it;  if  water  is  then  poured  into  the 
spoon,  the  concealed  powder  may  be  swallowed  without  any  dis- 
agreeable taste  being  perceived. 

The  cachet  is  an  improvement  on  the  above,  because  no  more  wafer- 
sheet  is  used  than  is  absolutely  necessary  to  enclose  the  powder,  and  thus 
the  bulk  is  diminished.  Cachets  are  lenticular  or  spoon-shaped  disks 
of  wafer-sheet,  of  various  sizes.  The  powder  is  deposited  in  the  dry 
cachet,  and  the  margin  is  moistened  with  water.     An  empty  cachet  of 
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exactly  the  same  size  is  placed  on  top,  with  the  convexity  upward,  and 
pressure  is  made  upon  the  margin,  with  the  effect  of  tightly  sealing  the 
cachet  and  enveloping  the  powder.  Elaborate  apparatus — the  necessity 
for  which,  however,  is  not  apparent — has  been  devised  to  effect  the  seal- 
ing of  the  cachets.     The  simplest  method  upon  the  small  scale  is  as  fol- 


FiG.  540. 


Fig.  539. 


Bottles  for  sealing  cachets. 


Limousin's  cachet-board. 


lows :  two  bottles  are  provided  (a  morphine-bottle  for  the  middle  size 
answers  very  well),  and,  one  of  the  cachets  being  placed  upon  the  lip  of 
one  bottle,  the  powder  is  carefully  deposited  in  the  centre  without  soiling 
the  outside  edge ;  the  margin  of  an  empty  cachet  of  the  same  size  is  then 


Fig.  641. 


Fig.  542. 


Cachet-wetter  and  funnel. 


Sealing  the  cachet. 


moistened  by  quickly  passing  it  over  a  piece  of  wet  felt,  and  is  laid 
upon  the  cachet  containing  the  powder ;  the  lip  of  the  other  bottle  is 
now  applied  to  the  cachet  with  sufficient  pressure  to  seal  it  effectually. 
The  position  of  the  bottles  is  shown  in  Fig.  539.  Limousin's  improved 
method  is  similar  in  principle,  although,  of  course,  more  finished.     A 
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board,  with  depressed  perforations  for  three  sizes,  is  shown  in  Fig.  540. 
Empty  cachets  are  placed  upon  the  depressions,  and  the  powder  is  de- 
posited in  the  centre  with  the  aid  of  tiie  small  powder-funnel  (see  Fig. 
541).  The  "  wetter  and  presser"  is  shown  to  the  left  of  the  funnel ; 
this  is  of  two  kinds  of  wood,  joined  in  the  middle, — one  end  being 
hard,  light-colored,  and  highly  polished,  the  other  being  dark-colored 
and  somewhat  absorbent.  The  end  of  the  latter  is  used  to  moisten  the 
margin  of  the  cachet,  by  first  placing  it  upon  a  piece  of  moist  felt  and 
then  applying  it  to  the  cachet;  an  empty  cachet  is  now  laid  upon  the 
one  containing  the  powder,  and  the  "  jiresser"  end  is  applied  with  some 
force,  so  as  to  seal  the  cachet  (see  Fig.  542) :  the  sealed  cachet  is  pushed 
up  from  below,  as  shown  in  Fig.  540. 

A  less  expensive  apparatus  for  filling  and  sealing  cachets  than  that 
made  by  Limousin  may  be  obtained  from  the  German  importing  houses. 
A  rectangular  sheet  of  thick  rubber  cloth  is  perforated  with  twelve  cir- 
cular holes,  each  large  enough  to  hold  an  empty  cachet ;  the  powder  is 
deposited  in  the  centre  of  the  cachet  through  a  small  funnel ;  the  inner 
edge  of  an  empty  cachet  is  dampened  by  rubbing  it  for  a  moment  upon 
a  piece  of  cotton  flannel  moistened  with  water,  the  moistened  cachet  is 
laid  upon  the  one  containing  the  powder  so  as  to  enclose  it,  and  the 
presser,  which  is  armed  at  its  base  with  three  needles  and  has  a  spring 
in  the  handle,  is  applied  so  that  the  cachet  is  sealed,  and  when  the 
spring  is  released  the  needles  penetrate  the  edge  of  the  finished  cachet 
sufficiently  so  that  it  can  be  lifted  and  dropped  into  the  box  without 
handling  it. 

Fig.  542i. 
No. 


Fig.  542«. 


y 


The  above  cuts  represent 
the  exact  size. 


"  KoiiSKul''  uppuratus. 


J.  M.  Grosvenor  &  Co.,  of  Bo.ston,  have  introduced  an  excellent 
apparatus  for  dispensing  cachets.  It  is  made  in  a  very  substantial 
manner,  and  consists  of  three  nickeled  metal  })lates  hinged  together  as 
shown  in  Fig.  542a.  The  cachets,  which  are  termed  "  konseals,"  are 
made  of  thinner  material  than  ordinary  cachets,  and  the  finished  cachet 
is  less  bulky  and  neater  in  appearance. 
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The  saucer-shaped  cachets  are  pressed  with  the  fingers  into  the  inner 
circles  of  the  bottom  plate,  and  also  into  those  on  the  left-hand  plate ; 
the  right-hand  plate  is  then  laid  on  the  bottom  plate,  and  the  medicated 
powder  dropped  through  the  funnel  into  the  cachet.  Large  doses  may 
be  pressed  with  a  thimble  furnished  for  the  purpose,  and  thus  smaller 
cachets  may  be  used  than  are  possible  in  ordinary  apparatus. 

When  the  cachets  are  filled,  the  filling-plate  is  lifted  and  a  dampening- 
roller  passed  over  the  edges  of  the  empty  capsules  in  the  left-hand  plate ; 
the  latter  is  then  closed  over  the  bottom  plate,  and  a  slight  pressure 
seals  the  cachet.  On  opening  the  apparatus  the  filled  cachets  may  be 
easily  removed  by  pushing  each  one  gently  out  with  the  finger. 

Fig.  5426  shows  the  exact  sizes  of  the  wafer  konseals.  No.  000 
permits  the  administration  of  a  cachet  not  larger  than  a  large-sized  pill. 

The  name  "  konseals"  was  adopted  by  J.  M.  Grosvenor  &  Co. 
as  shorter  and  better  adapted  for  prescription  use  than  "  Morstadt's 
cachets,"  which  was  their  original  name.  They  were  contrived  by  Karl 
Morstadt,  of  Prague,  Austria. 

It  is  greatly  to  be  regretted  that  wafer-capsules  are  not  more  fre- 
quently prescribed.  They  have  many  substantial  advantages  ;  the  sub- 
stance is  rendered  tasteless  by  their  use,  and  yet  is  easily  liberated  in 
the  stomach  in  a  pulverulent  condition,  and  this  is  well  known  to  be 
the  most  favorable  solid  form  for  solution  in  the  gastric  fluids ;  the 
knack  of  swallowing  them  is  easily  acquired  ;  the  pharmacist  has 
the  great  advantage  of  furnishing  preparations  which  are  not  ready- 
made,  and  the  purity  of  the  ingredients  can  be  personally  vouched  for. 

Tabellae.     Tablets,  Tablet-triturates. 

Tablets,  or  tablet-triturates,  may  be  defined  as  minute  disk-like  masses 
of  medicinal  powders,  the  basis  usually  consisting  of  powdered  sugar. 
The  powder  is  held  together  and  the  tablet  retains  its  shape  through  the 
adhesion  of  the  particles  developed  by  the  use  of  a  volatile  liquid,  thus 
differing  from  lozenges,  which  are  usually  made  from  a  mass  in  which 
tenacity  is  communicated  by  a  mucilage,  adhesive  paste,  or  a  similar 
substance.     (See  Trochisci.) 

Tablet-triturates  originated  with  Dr.  Robert  M.  Fuller,  and  neither 
process  nor  apparatus  is  patented.  Since  his  first  communication  on 
the  subject,  in  1878,  they  have  been  largely  manufactured,  and  phar- 
macists owe  a  debt  to  Dr.  Fuller  for  voluntarily  giving  them  a  very 
neat  and  ingenious  process  whereby  many  medicines  can  be  satisfactorily 
administered. 

The  tablet  is  made  by  pressing  a  paste  into  perforations  made  in  a 
plate  of  hard  rubber,  metal,  glass,  or  other  suitable  material.  These 
holes  are  of  uniform  diameter,  and  the  plate  must  have  a  uniform 
thickness  throughout.  The  number  of  holes  in  the  plate  is  determined 
by  their  relative  size,  plates  having  been  made  with  as  many  as  three 
hundred  perforations.  The  one  shown  in  Fig.  543  has  fifty.  The 
tablets  made  by  the  use  of  various  plates  weigh  from  half  a  grain  to 
four  grains. 

In  order  to  remove  the  tablets  from  the  holes  in  which  they  are  made 
a  plate  is  used  which  is  studded  with  an  equal  number  of  pegs  fastened 
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securely  in  a  base  plate  (see  the  lower  plate  shown  in  Fig.  544).  These 
pegs  are  longer  than  the  thickness  of  the  upper  plate,  and  they  are  so 
arranged  that  they  exactly  fit  the  j)erforations  in  the  upper  plate.  Two 
pegs  still  longer  and  thicker  are  placed  at  the  ends,  so  that  when  they 
are  inserted  in  corresponding  holes  in  the  upper  plate  accurate  regis- 
tration is  secured. 


Figs.  543,  544. 


Tablet  machine. 


In  using  the  apparatus,  the  upper  plate  is  placed  upon  a  pill-tile  or 
plate  of  glass,  and  the  paste  is  spread  upon  the  upper  surface  and 
rubbed  into  the  small  holes  with  a  spatula.  When  all  of  the  holes  are 
filled,  the  excess  of  paste  is  brushed  from  the  surface  and  the  upper 
plate  lifted  over  the  lower  plate  and  laid  upon  it  so  that  the  two  long 
pegs  enter  the  holes.  Now,  by  pressing  firmly  but  gently  upon  the 
upper  plate  the  pegs  are  forced  upward  slowly  until  the  plates  come 
together  and  a  tablet  rests  upon  the  top  of  each  peg  ;  the  apparatus  is 
then  set  aside  to  permit  the  tablets  to  dry  sufficiently  to  be  handled, 
when  they  are  taken  off,  and  the  plates,  after  brushing,  are  ready  for 
another  operation. 

It  will  usually  be  found  desirable  to  have  several  sets  of  plates,  so 
that  they  may  be  worked  continuously,  the  tablets  drying  upon  one 
whilst  another  is  being  used  for  forming  the  tablets.  The  paste  may 
be  made  by  adding  the  medicating  ingredient  in  fine  powder  to  finely 
powdered  sugar  or  sugar  of  milk  and  moistening  it  with  alcohol ;  in 
some  rare  cases  a  little  powdered  acacia  may  be  needed,  but  care  nnist 
be  observed  not  to  get  the  paste  too  tenacious  nor  too  soft,  as  there  may 
be  difficulty  in  forcing  the  tablets  out  of  the  perforations,  or  they  may 
take  a  long  time  to  dry.  Tablets  used  for  hypodermic  medication  may 
be  advantageously  made  by  this  process.  Accurate  adjustment  of  the 
ingredients  and  prolonged  trituration,  so  that  each  tablet  shall  contain 
its  due  proportion  of  activity  and  thorough  desiccation,  are  the  impor- 
tant details  in  the  manufacture  of  tablet-triturates. 

Tablet-triturates  have  been  made  '^  in  blank," — that  is,  without  medi- 
cation,— from  powdered  sugar  of  milk,  a  little  acacia,  and  85  per  cent. 
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alcohol,  or  with  water  alone ;  the  object  here  is  to  medicate  the  blank 
tablets  subsequently  by  dropping  upon  each  a  concentrated  liquid  medi- 
cine in  definite  quantity.  Such  tablets  have  been  termed  by  Dr.  Fuller 
tablet-saturates.  The  mode  employed  in  medicating  tablet-saturates  is 
to  arrange  a  number  of*blank  tablets  upon  a  glass  plate,  either  in  con- 
tact or  separated.  In  the  former  case  the  concentrated  liquid  or  fluid 
extract  is  poured  upon  the  tablets  in  the  proper  proportion,  and  by 
permitting  the  liquid  to  remain  in  contact  under  cover  long  enough  for 
each  tablet  to  become  saturated  uniformly,  and  then  exposing  the  tablets 
to  the  air  until  they  are  dry,  they  may  be  rapidly  medicated ;  or  if  the 
tablets  are  arranged  separately  upon  the  plate,  the  proper  quantity  of 
the  fluid  extract  may  be  dropped  from  a  pipette  upon  each  tablet. 

Trochisci.      Troches. 

Troches,  or  lozenges,  are  solid,  discoid  or  cylindrical  masses,  consist- 
ing chiefly  of  medicinal  powders,  sugar,  and  mucilage.  They  are  in- 
tended to  be  used  by  placing  them  in  the  mouth  and  permitting  them  to 
remain  until,  through  slow  solution  or  disintegration,  their  purpose  of 
mild  medication  is  effected.  It  is  obvious  that  very  powerful  or  dis- 
agreeable remedies  cannot  be  administered  in  this  way.  The  formation 
of  the  "  lozenge  mass"  is  the  most  important  part  of  the  operation  :  the 
dry  powders  must  be  made  into  a  tenacious  mass  which  shall  possess 
sufficient  plasticity  to  enable  it  to  be  rolled  into  a  flat  cake  without 
crumbling  :  it  must  not  retain  moisture  so  long  as  to  occasion  too  much 
delay  in  drying  the  troches,  and  the  troches  must  not  be  brittle  through 
want  of  sufficient  adhesiveness.  IMucilage  of  tragacanth  has  been  found 
best  to  serve  the  purpose  of  causing  the  adhesion  of  the  powders. 

Making  the  Mass. — The  best  method  of  making  the  mass  is  first  to 
prepare  the  mucilage  according  to  the  formula,  and, 
having  mixed  and  sifted  the  powders,  add  sufficient 
mucilage  to  make  a  mass  of  the  proper  consistence  :  the 
quantity  always  depends  upon  the  character  of  the  pow- 
der :  if  the  latter  is  absorbent,  more  mucilage  is  required 
than  if  the  powder  is  made  up  largely  of  extracts. 
The  usual  method  of  mixing  powdered  tragacanth  or 
acacia  with  the  dry  powders,  and  then  trusting  to  the 
addition  of  the  right  proportion  of  water,  is  generally 
disappointing  in  the  hands  of  the  inexperienced,  al- 
most invariably  producing  too  moist  a  mass.  Upon 
the  large  scale  the  manufacturer  employs  a  mixing- 
machine  to  form  the  mass ;  upon  the  small  scale  the 
pharmacist  uses  the  mortar  and  pestle.  The  mortar- 
clamp  shown  in  Fig.  383  is  very  useful  in  this  con- 
nection and  in  working  tough  masses.  Hahn's  pestle- 
cap  will  save  blistering  the  hands  of  the  inexperienced  : 
this  device,  shown  in  Fig.  545,  consists  of  a  brass  cup- 
shaped  cap.  A,  perforated  in  the  centre,  and  screwed 
to  the  top  of  the  pestle  H  at  S,  so  as  to  permit  of 
the  slow  revolution  of  the  cap  when  the  pestle  is  tightly  grasped  in 
the  hand. 


Pestle-cap. 
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Rolling  the  Mass. — When  the  muss  is  made,  it  must  be  formed  into 
a  'iat  cake  by  placing  it  upon  a  hard,  level,  dusted  surface  and  roiling 

Fig.  546. 


Slocum's  lozcnge-board. 


it  with  a  cylindrical  roller :  the  thickness  of  the  cake  determines  the 
weight  of  the  lozenge,  and  hence  it  is  more  exact  to  have  some  means 


Fig.  547. 


Harriaon's  lozenge-board. 


of  adjusting  the  thickness.     In  Slocum's  lozenge-board  (see  Fig.  546) 
this  is  ingeniously  effected  by  the  use  of  tapering  oak  strips,  C,  which 


Fig.  548. 


Sectional  view  of  Harrison's  lozenge-board. 


slide  in  inclined  furrows  ;  the  handles  of  the  strips  are  graduated,  having 
saw-kerfs  at  regular  intervals ;  the  brass  plate  B  permits  these  to  be 
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accurately  adjusted  and  held,  so  that  both  strips  project  uniformly  above 
the  board,  ^y  pushing  both  strips  forward,  greater  thickness  of  the 
lozenge-cake  is  secured. 

Harrison's  lozenge-board  is  shown  in  Fig.  547  and  Fig.  548.     The 


Fig.  549. 


Fio.  550. 


Loztiige  tutier,  f,M\  dio 


board  is  suri'ounded  by  a  frame,  and  the  former  can  be  elevated  or  de- 
pressed uniformly  by  turning  the  screw  shown  in  the  sectional  view  in 
Fig.  548.  The  handles  of  the  roller  form  one  continuous  piece,  running 
through  a  longitudinal  hole  through  its  centre  :  this  permits  the  handles 
to  be  grasped  tightly  whilst  the  roller  revolves.  Lozenge-rollers  should 
be  true  cylinders,  and  are  generally  made  of  hard  wood  :  steel  rollers 
and  glass  rollers  have  been  used,  however ;  these  are  both  made  hollow, 
so  that  hot  water  can  be  introduced  through  the  holes  made  where  the 
handles  are  screwed  in. 

Cutting-  the  Troches. — Troches  are  cut  by  cylindrical  or  conical 
punches,  often  made  of  tinned  iron,  as  shown  in  Fig.  549,  but  pref- 
erably of  steel  (see  the  Franciscus  lozenge-punch,  Fig.  549a).  Fig. 
550  shows  a  very  good  punch,  having  a  hardened  steel  octagonal 
cutter,  C,  soldered  to  a  hollow  conical  handle,  M.  Fig.  551  represents 
a  very  complete  lozenge-cutter  with  a  circular  die,  which  stamps  a  letter 
upon  the  lozenge  in  addition  to  cutting  it.  It  was  obtained  by  the 
author  from  Chicago.     It  is  made  very  substantially,  and  is  accom- 
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panied  by  a  cutter  and  a  die  for  oval  lozenges.  Fig.  553  shows  an  ex- 
cellent cutter,  which  accurately  cuts  six  lozenges  at  once ;  it  was  devised 
by  a  Western  pharmacist.     Fig.  554  gives  the  end-view.     The  cutter  is 


Fig.  553. 


Fig.  554. 


r=\ 


^W 


Lozenge-cutter. 


End-view  of  the  anm*. 


placed  upon  the  soft  mass  and  pressed  down  until  the  edges  touch  the 
board ;  by  pressing  upon  the  handle  A  the  lozenges  are  forced  out  of 
the  cutters,  the  springs  S  causing  the  pushers  to  resume  their  original 
position. 


TROCHISCI  ACIDI  TANNICI.   U.  S.     Troches  of  Tannic  Acid. 

Metric.  Old  form. 

Tannic  Acid 6  Gm.  93  grains. 

Sugar,  in  fine  powder 65  Qm.  2  oz.  av.  128  gr 

Tragacanth,  in  fine  powder 2  Gm.  31  grains. 

Stronger  Orange  Flower  Water,  a  sufficient 
quantity, 

To  make loo  troches.  100  troches. 

Rub  the  powders  together  until  they  are  thoroughly  mixed ;  then, 
with  Stronger  Orange  Flower  Water,  form  a  mass,  to  be  divided  into 
100  troches. 

TROCHISCI    AMMONII   CHLORIDI.   U.  S.     Troches  of  Ammonium 

Chloride. 

Metric.  Old  form. 

Ammonium  Chloride,  in  fine  powder    ....  lo  Gm.  154  grain.s. 

Extract  of  Glycyrrhiza,  in  fine  powder    ...  25  Gm.  386  grains. 

Tragacanth,  in  fine  powder 2  Gm.  31  grains. 

Sugar,  in  fine  powder 50  Gm.  1  oz.  av.  334  gr. 

Syrup  of  Tolu,  a  sufficient  quantity, 

To  make 100  troches.  100  troches. 

Rub  the  powders  together  until  they  are  thoroughly  mixed  ;  then, 
with  Syrup  of  Tolu,  form  a  mass,  to  be  divided  into  100  troches. 

77 
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TROCHISCI   CATECHU.    U.  S.     Troches  of  Catechu. 

Metric.  Old  form. 

Catechu,  in  fine  powder      6  Gm.  93  grains. 

Sugar,  in  fine  powder      65  Gm.  2  oz.  av.  128  gr. 

Tragacanth,  in  fine  powder 2  Gm.  31  grains. 

Stronger    Orange    Flower   Water,   a  sufficient 
quantity, 

To  make      100  troches.  100  troches. 

Rub  the  powders  together  until  they  are  thoroughly  mixed  ;  then, 
with  the  Stronger  Orange  Flower  Water,  form  a  mass,  to  be  divided 
into  100  troches. 

TROCHISCI    CRET^.   U.  S.     Troches  of  Chalk. 

Metric.  Old  form. 

Prepared  Chalk 25  Gm.  386  grains. 

Acacia,  in  fine  powder 7  Gm.  108  grains. 

Spirit  of  Nutmeg 3  C.c.  48  minims. 

Sugar,  in  fine  powder      40  Gm.  1  oz.  av.  180  gr. 

Water,  a  sufficient  quantity, 

To  make 100  troches.  100  troches. 

Rub  the  powders  with  the  Spirit  of  Nutmeg  until  they  are  thor- 
oughly mixed ;  then,  with  water,  form  a  mass,  to  be  divided  into  100 
troches. 

TROCHISCI   CUBEB.^.   U.  S.    Troches  of  Cubeb. 

Metric.  Old  form. 

Oleoresin  of  Cubeb 4  Gm.  61  grains. 

Oil  of  Sassafras 1  C.c.  16  minims. 

Extract  of  Glycyrrhiza,  in  fine  powder 25  Gm.  386  grains. 

Acacia,  in  fine  powder 12  Gm.  185  grains. 

Syrup  of  Tolu,  a  sufficient  quantity, 

To  make 100  troches.  100  troches. 

Rub  the  powders  together  until  they  are  thoroughly  mixed  ;  then 
add  the  Oleoresin  and  Oil,  and  incorporate  them  with  the  mixture. 
Lastly,  with  Syrup  of  Tolu,  form  a  mass,  to  be  divided  into  100 
troches. 

TROCHISCI   FERRI.  U.  S.     Troches  of  Iron. 

Metric.  Old  form. 
Ferric  Hydrate,  dried  at  a  temperature  not  exceed- 
ing 80°  C.  (176°  F.) 30  Gm.              463  grains. 

Vanilla,  cut  into  slices 1  Gm.  15  grains. 

Sugar,  in  fine  powder 100  Gm.  3  oz.  av.  230  gr. 

Mucilage  of  Tragacanth,  a  sufficient  quantity. 

To  make too  troches.  100  troches. 

Rub  the  Vanilla,  first,  with  a  portion  of  the  Sugar  to  a  uniform 
powder,  and  afterwards  with  the  Ferric  Hydrate  and  the  remainder  of 
the  Sugar,  until  they  are  thoroughly  mixed.  Then,  with  Mucilage  of 
Tragacanth,  form  a  mass,  to  be  divided  into  100  troches. 
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TROCHISCI    GLYCYRRHIZ^    ET    OPII.    U.S.      Troches  of   Glycyrrhiza 

and  Opium. 

Metric.  Old  furin. 

Extract  of  Glycyrrhiza,  in  fine  powder 15     Gm.  231    grains. 

Powdered  Opium 0.5  Gm.  7J  grains. 

Acacia,  in  fine  powder 12     Gm.  185    grains. 

Sugar,  in  fine  powder 20     Gm.  308    grains. 

Oil  of  Anise 0.2  C.c.  3    minims. 

Water,  a  suflScient  quantity, 

To  make 100  troches.  100  troches. 

Rub  the  powders  together  until  they  are  thoroughly  mixed ;  tiien 
add  the  Oil  of  Anise  (equivalent  to  about  4  drops),  and  incorporate  it 
with  the  mixture.  Lastly,  with  Water,  form  a  mass,  to  be  divided  into 
100  troches. 

TROCHISCI    IPECACUANHiE.   U.  S.     Troches  of  Ipecac. 

Metric.  Old  form. 

Ipecac,  in  No.  60  powder 2  Gm.  31  grains. 

Tragacanth,  in  fine  powder 2  Gm.  31  grains. 

Sugar,  in  fine  powder 65  Gm.  2  oz.  av.  128  gr. 

Syrup  of  Orange,  a  suflScient  quantity, 

To  make 100  troches.  100  troches. 

Rub  the  powders  together  until  they  are  thoroughly  mixed ;  then, 
with  Syrup  of  Orange,  form  a  mass,  to  be  divided  into  100  troches. 

TROCHISCI    KRAMERIiE.   U.  S.  Troches  of  Krameria. 

Metric.  Old  form. 

Extract  of  Krameria 6  Gm.  93  grains. 

Sugar,  in  fine  powder 65  Gm.  2  oz.  av.  128  gr. 

Tragacanth,  in  fine  powder 2  Gm.  31  grains. 

Stronger  Orange  Flower  Water,  a  suflBcient 
quantity, 

To  make 100  troches.  100  troches. 

Rub  the  powders  together  until  they  are  thoroughly  mixed ;  then, 
with  Stronger  Orange  Flower  Water,  form  a  mass,  to  be  divided  into 
100  troches. 

TROCHISCI    MENTHA   PIPERIT.^.  U.S.     Troches  of  Peppermint. 

Metric.  Old  form. 

Oil  of   Peppermint i  C.c.  16  minims. 

Sugar,  in  fine  powder 80  Gm.  2  oz.  av.  360  gr. 

Mucilage  of  Tragacanth,  a  suflScient  quantity, 

To  make  .    .    '. 100  troches.  100  troches. 

Rub  the  Oil  of  Peppermint  and  the  Sugar  together  until  they  are 
thoroughly  mixed  ;  then,  with  Mucilage  of  Tragacanth,  form  a  mass, 
to  be  divided  into  100  troches. 
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TROCHISCI    MORPHIN-ffi   ET   IPECACUANHiE.   U.  S.     Troches  of 
Morphine  and  Ipecac. 

Metric.  Old  form. 

Morphine  Sulphate 0.16  Gm.  2^  grains. 

Ipecac,  in  No.  60  powder 0.50  Gm.  7|  grains. 

Sugar,  in  fine  powder 65       Gm.  2  oz.  av.  128  gr. 

Oil  of  Gaultheria 0.2    C.c.  3  minims. 

Mucilage  of  Tragacanth,  a  suflScient  quantity, 

To  make 100  troches.  100  troches. 

Rub  the  powders  together  until  they  are  thoroughly  mixed ;  then 
add  the  Oil  of  Gaultheria  (equivalent  to  about  4  drops),  and  incorpo- 
rate it  with  the  mixture.  Lastly,  with  Mucilage  of  Tragacanth,  form 
a  mass,  to  be  divided  into  100  troches. 

TROCHISCI    POTASSII   CHLORATIS.   U.  S.     Troches  of  Potassium 

Chlorate. 

Metric.  Old  form. 

Potassium  Chlorate,  in  fine  powder     ....  30  Gm.  463  grains. 

Sugar,  in  fine  powder 120  Gm.  4  oz.  av.  102  gr. 

Tragacanth,  in  fine  powder 6  Gm.  93  grains. 

Spirit  of  Lemon i  C.c.  16  minims. 

Water,  a  sufficient  quantity, 

To  make 100  troches.  100  troches. 

Mix  the  Sugar  with  the  Tragacanth  and  the  Spirit  of  Lemon  by 
trituration,  in  a  mortar ;  then  transfer  the  mixture  to  a  sheet  of  paper, 
and,  by  means  of  a  bone  spatula,  mix  with  it  the  Potassium  Chlorate, 
being  careful,  by  avoiding  trituration  or  pressure,  to  prevent  the  mix- 
ture from  igniting  or  exploding.  Lastly,  with  Water,  form  a  mass, 
to  be  divided  into  100  troches. 

TROCHISCI    SANTONINI.   U.  S.     Troches  of  Santonin. 

Metric.  Old  form. 

Santonin,  in  fine  powder 3  Gm.  46  grains. 

Sugar,  in  fine  powder no  Gm.  -~  oz.  av.  384  gr. 

Tragacanth,  in  fine  powder 3  Gm.  -i.^  grains. 

Stronger  Orange  Flower  Water,  a  sufficient 
quantity, 

To  make 100  troches.  100  troches. 

Rub  the  powders  together  until  they  are  thoroughly  mixed ;  then, 
with  Stronger  Orange  Flower  Water,  form  a  mass,  to  be  divided  into 
100  troches.  Troches  of  Santonin  should  be  kept  in  dark  amber- 
colored  vials. 

TROCHISCI   SODII   BICARBONATIS,   U.  S.     Troches  of  Sodium 

Bicarbonate. 

Metric.  Old  form. 

Sodium  Bicarbonate 20  Gm.  308  grains. 

Sugar,  in  fine  powder 60  Gm.  2  oz.  av.  51  gr. 

Nutmeg,  bruised i  Gm.  16  grains. 

Mucilag-e  of  Tragacanth,  a  sufficient  quantity, 

To  make 100  troches.  100  troches. 
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Triturate  the  Nutmeg  with  the  Sugar,  gradually  added,  until  they 
are  reduced  to  a  fine  powder,  and  mix  this  intimately  with  the  Sodium 
Bicarbonate ;  then,  with  Mucilage  of  Tragacanth,  form  a  mass,  to  be 
divided  into  100  troches. 

TROCHISCI  ZINGIBERIS.   V.  S.     Troches  of  Ginger. 

Metric.  Old  form. 

Tincture  of  Ginger 20  C.c.  324  minims. 

Tragacanth,  in  fine  powder 4  Gm.  62  grains. 

Sugar,  in  fine  powder 130  Gm.  4  oz.  av.  256  gr. 

Syrup  of  Ginger,  a  sufficient  quantity, 

To  make 100  troches.  100  troches. 

Mix  the  Tincture  of  Ginger  with  the  Sugar,  and,  having  exposed  the 
mixture  to  the  air  until  dry,  reduce  it  to  a  fine  powder.  To  this  add 
the  Tragacanth,  and  mix  thoroughly.  Lastly,  with  Syrup  of  Ginger, 
form  a  mass,  to  be  divided  into  100  troches. 

Confectiones.     Confections. 

Confections  are  saccharine,  soft  solids,  in  which  one  or  more  medici- 
nal substances  are  incorporated  with  the  object  of  affording  an  agree- 
able form  for  their  administration,  and  a  convenient  method  for  their 
preservation.  Under  the  old  names  of  conserves  and  electuaries,  these 
preparations  have  been  in  use  for  centuries.  In  the  preparation  of 
confections  the  basis  is  finely  powdered  sugar,  and  the  medicinal  ingre- 
dients must  be  brought  to  the  condition  of  a  smooth  paste  or  introduced 
as  a  fine  powder  or  liquid.     Only  two  confections  are  official. 

Official  Confections. 


Name. 


Proportions. 


Confectio  Kosae. 
Confectio  Sennae. 


80  Gm.  Ked  Rose,  in  No.  60  powder;  640  Gm.  Powdered  Sugar; 

120  Gm.  Clarified  Honey;   160  C.c.  Rose  Water. 
100  Gm.  Senna,  in  No.  60  powder;  5  Gm.  Oil  of  Coriander;  160 

Gm.   Cassia   Fistula,    brui.sed;     100  Gm     Tamarind;    70  Gm. 

Prune;    555  Gm.  Fig,    bruised;  555    Gm.   Powdered  Sugar; 

Water,  sufficient  to  make  1000  Gm. 


CONFECTIO    ROSiE.   U.  S.  Confection  of  Rose. 

Metric.  Old  form. 

Red  Rose,  in  No.  60  powder 80  Gm.  1  oz.  av. 

Sugar,  in  fine  powder 640  Gm,  8  oz.  av. 

Clarified  Honey 120  Gm.  IJ  oz.  av. 

Stronger  Rose  Water 160  C.c.  2  fl.  oz. 

To  make ,    .    1000  Gm.  \2\  oz.  av. 

Rub  the  Red  Rose  with  the  Stronger  Rose  Water  previously  heated 
to  65°  C.  (149°  F.),  then  gradually  add  the  Sugar  and  Honey,  and  beat 
the  whole  together  until  a  uniform  mass  results. 
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CONFECTIO    SENN-ffi.   U.  S.  Confection  of  Senna. 

Sletric.  Old  form. 

Senna,  in  No.  60  powder loo  Gm.  700  grains. 

Cassia  Fistula,  bruised i6o  Gm.  2J  oz.  av. 

Tamarind loo  Gm.  700  grains. 

Prune,  sliced 70  Gm.  490  grains. 

Fig,  bruised 120  Gm.  2  oz.  av. 

Sugar,  in  fine  powder 555  Gm.  8  oz.  av.  385  gr. 

Oil  of  Coriander 5  Gm.  80  minims. 

Water,  a  sufficient  quantity, 

To  malte 1000  Gm.  16  oz.  av. 

Place  the  Cassia  Fistula,  Tamarind,  Prune,  and  Fig  in  a  close  vessel 
with  500  C.c.  [old  form  8  fl.  oz,]  of  "Water,  and  digest  for  three  hours, 
by  means  of  a  water-bath.  Separate  the  coarser  portions  with  the  hand, 
and  rub  the  pulpy  mass,  first  through  a  coarse  hair  sieve,  and  then 
through  a  fine  one,  or  through  a  muslin  cloth.  Mix  the  residue  with 
150  C.c.  [old  form  2|  fl.  oz.]  of  Water,  and,  having  digested  the  mix- 
ture for  a  short  time,  treat  it  as  before,  and  add  the  product  to  the 
pulpy  mass  first  obtained.  Then,  by  means  of  a  water-bath,  dissolve 
the  Sugar  in  the  pulpy  liquid,  and  evaporate  the  whole,  in  a  tared 
vessel,  until  it  weighs  895  Gm.  [old  form  14  oz.  av.  140  gr.].  Lastly, 
add  the  Senna  and  the  Oil  of  Coriander,  and  incorporate  them  thor- 
oughly with  the  other  ingredients  while  they  are  yet  warm. 

Massse.     3Iasses. 

Pill  masses  are  official  in  the  U.  S.  Pharmacopoeia  under  the  title 
of  *'  Massa."  As  the  official  preparations  are  usually  kept  in  bulk 
by  pharmacists,  and  are  permanent  preparations,  there  is  a  manifest 
propriety  in  making  a  distinct  class  of  them.  There  are  three  official 
masses. 

Official  Masses. 


Kame. 


Proportions. 


Preparation. 


Massa  Copaibae. 


Massa    Ferri   Carbo- 
natis. 


Massa  Hydrargyri. 


94  Gm.  Copaiba;  6 
Gm.  Magnesia  (re- 
cently prepared). 

100  Gm.  Ferrous  Sul- 
phate ;  100  Gm.  So- 
dium Carbonate ; 
38  Gm.  Clarified 
Honey  ;  25  Gm.  Su- 
gar, in  coarse  pow- 
der ;  Syrup  and  Dis- 
tilled Water,  of  each, 
a  sufficient  quantity, 
to  make  100  Gm. 

33  Gm.  Mercury;  5 
Gm.  Glycyrrhiza, 
jiowdered;  25  Gm. 
Althaea,  powdered  ;  3 
Gm.  Glycerin ;  34 
Gm.  Honey  of  Rose. 


Mix  them  intimately,  and  set  the  mix- 
ture aside  until  it  concretes  into  a 
pilular  mass. 

Dissolve  the  Ferrous  Sulphate  and  the 
Sodium  Carbonate  separately  in  boil- 
ing Distilled  Water,  add  20  C.c. 
Syrup  to  the  Solution  of  Ferrous 
Sulphate,  and  mix  the  solutions. 
When  cold,  pour  off  the  supernatant 
liquid,  and  wash  the  precipitate  with 
a  mixture  of  1  volume  of  Syrup  to  19 
volumes  of  Water.  Drain  the  pre- 
cipitate, mix  it  Mith  the  Honey  and 
Sugar,  and  evaporate  it  to  100  Gm. 

Triturate  the  Mercury  with  the  Honey 
of  Rose  and  Glycerin  until  it  is  ex- 
tinguished, add  gradually  the  Gly- 
cyrrhiza and  Althaea,  and  continue 
the  trituration  until  globules  of  Mer- 
cury cease  to  be  visible. 
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MASSA   COPAIBiE.   U.S.     Mass  of  Copaiba.     [Solidified  Copaiba.] 

Metric.  Old  form. 

Copaiba 94  Gm.  4  oz.  av. 

Magnesia 6  Gm.  112  grains. 

Water,  a  sufficient  quantity. 

Triturate  the  Magnesia  with  a  little  Water,  in  a  ca})sule,  until  the 
powder  is  uniformly  dampened  throughout.  Then  gradually  incorpo- 
rate with  it  the  Copaiba,  so  that  a  uniform  mixture  may  result,  place 
the  capsule  on  a  water-bath,  and  heat  during  half  an  hour,  frequently 
stirring.  Lastly,  transfer  the  mixture  to  a  suitable  vessel,  and  set  this 
aside  until  the  mass  has  acquired  a  pilular  consistence. 

MASSA   FERRI   CARBONATIS.  U.  S.     Mass  of  Ferrous  Carbonate. 
[Vallet's  Mass.] 

Metric.  Old  form. 

Ferrous  Sulphate,  in  clear  crystals      loo  Gm.  8  oz.  av. 

Sodium  Carbonate loo  Gm.  8  oz.  av. 

Clarified  Honey 38  Gm.  3  oz.  av. 

Sugar,  in  coarse  powder 25  Gm.  2  oz.  av. 

Syrup, 

Distilled  Water,  each,  a  sufficient  quantitj', 

To  make 100  Gm.  8  oz.  av. 

Dissolve  the  Ferrous  Sulphate  and  the  Sodium  Carbonate,  each  sepa- 
rately, in  200  C.c,  [old  form  1  pint]  of  boiling  Distilled  Water,  and, 
having  added  20  C.c.  [old  form  1|  fl.  oz,]  of  Syrup  to  the  solution 
of  the  Iron  salt,  filter  both  solutions,  and  allow  them  to  become  cold. 
Introduce  the  solution  of  Sodium  Carbonate  into  a  bottle  having  a 
capacity  of  about  500  C.c.  [old  form  1\  pints],  and  gradually  add 
the  solution  of  the  Iron  salt,  rotating  the  flask  constantly  or  frequently, 
until  carbonic  acid  gas  no  longer  escapes.  Add  a  sufficient  quantity 
of  Distilled  Water  to  fill  the  bottle ;  then  cork  the  bottle  and  set  it 
aside,  so  that  the  ferrous  carbonate  may  subside.  Pour  off  the  super- 
natant liquid,  and,  having  mixed  Syrup  and  Distilled  Water  in  the  pro- 
portion of  1  volume  of  Syrup  to  19  volumes  of  Distilled  Water,  wash 
the  precipitate  with  the  mixture  by  decantation  until  the  washings  no 
longer  have  a  saline  taste.  Drain  the  precipitate  on  a  muslin  strainer, 
and  express  as  much  of  the  Water  as  possible.  Lastly,  mix  the  pre- 
cipitate at  once  with  the  Honey  and  Sugar,  and,  by  means  of  a  water- 
bath,  evaporate  the  mixture  in  a  tared  capsule,  with  constant  stirring, 
until  it  is  reduced  to  100  Gm.  [old  form  8  oz.  av.]. 

MASSA   HYDRARGYRI.    U.  S.     Mass  of  Mercury. 
[Pilula  Hydrarqyri.     Blue  Mass.     Blue  Pill.] 

Metric.  Old  form. 

Mercury 33  Gm.  5  oz.  av.  122  gr. 

Glycyrrhiza,  in  No.  60  powder 5  Gm.  350  grains. 

Althaea,  in  No.  60  powder 25  Gm.  4  oz.  av. 

Glycerin 3  Gm.  3  fl.  dr. 

Honey  of  Rose 34  Gm.  4.]  fl.  oz. 


To  make 100  Gm.  16  oz.  av. 
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Triturate  the  Mercury  with  the  Honey  of  Rose  and  Glycerin  until 
it  is  extinguished.^  Then  gradually  add  the  Glycyrrhiza  and  Althaea, 
and  continue  the  trituration  until  globules  of  mercury  are  no  longer 
visible  under  a  lens  magnifying  at  least  ten  diameters. 

If  a  portion  of  the  Mass  be  triturated,  in  a  mortar,  with  warm  acetic  acid,  the 
filtrate  should  not  become  more  than  slightly  opalescent  on  the  addition  of  a  few 
drops  of  hydrochloric  acid  (limit  of  mereurous  oxide). 

If  another  portion  of  the  Mass  be  digested  with  warm,  diluted  hydrochloric  acid 
and  a  little  purified  animal  charcoal,  the  filtrate  should  not  be  afiected  by  hydrogen 
sulphide  T.S.,  or  by  stannous  chloride  T.S.  (absence  of  mercuric  oxide). 

Apparatus  for  Klneading'  Masses. — In  making  masses  upon  the 
large  scale  it  is  necessary  to  use  mechanical  contrivances  to  secure  a 
thorough     admixture 


Tig.  565. 


Fig.  556. 


of  the  various  ingre- 
dients. One  of  the 
simplest  forms  con- 
sists of  two  smooth 
iron  rollers,  geared  so 
that  they  may  be 
made  to  approach  or 
recede  from  each  other, 
revolving  in  oppo- 
site directions  and  at 
slightly  diflFerent  rates 
of  speed.  The  mass 
roughly  mixed  is  re- 
peatedly passed  through  the  rollers,  which"  may  be  hollow,  so  that  steam 
can  be  introduced  inside  and  thus  heated  (some  masses  requiring  such 
treatment),  or  the  rollers  can  be  heated  directly  on  the  outside  by  a 
row  of  spirit  lamps  placed  on  a  table  immediately  under  them.  Figs. 
555  and  556  illustrate  two  forms  of  Day's  pill  mass  mixer.  Fig.  555 
represents  a  hand  machine  having  a  capacity  of  three  pounds,  and 
Fig.  556  one  intended  to  be  run  by  "  power,"  with  a  capacity  of  thirty 
pounds.  They  are  made  of  iron  and  steel,  the  hoppers  are  lined  with 
porcelain,  and  the  machine  is  arranged  so  that  the  mass  can  be  discharged 
when  finished,  by  inclining  the  machine  and  revolving  the  mixers. 


Day's  pill  mass  mixer. 


Cay's  pill  mass  mixer. 


QUESTIONS  ON  CHAPTER  LXVI. 

SOLID   EXTEMPORANEOUS   PREPARATIONS. 

Antimonial  powder — Give  the  Latin  official  name.     Give  the  synonyme. 

How  is  it  made  ? 

Aromatic  powder — "What  are  the  ingredients  ? 

Compound  chalk  powder — Give  the  Latin  official  name.     How  is  it  prepared  ? 

Compound  eflervescing  powder — Give  the  Latin  official  name. 

Give  the  synonyme.     What  are  the  ingredients  ? 


'  If  the  mixture  should  become  so  thick  that  the  mercury  ceases  to  disappear,  a  few  drops 
of  water  should  be  added. 
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Compound  powder  of  glycyrrhiza — Give  the  Latin  official  name. 

What  are  the  ingredients  ? 

Powder  of  ipecac  and  opium — Give  the  Latin  official  name. 

Give  the  synonyme.     What  are  its  ingredients  and  their  proportions  ? 

Compound  powder  of  jalap — Give  the  Latin  official  name. 

What  are  the  ingredients  ? 

Compound  powder  of  morphine — Give  the  Latin  official  name. 

Give  the  synonyme.     What  are  the  ingredients? 

What  is  the  proportion  of  morphine  sulphate  ? 

Compound  powder  of  rhubarb—Give  the  Latin  official  name. 

What  are  the  ingredients? 

Give  the  general  formula  for  triturations. 

What  trituration  is  official  ? 

Give  its  formula. 

How  may  powders  of  uniform  size  and  weight  be  divided  without  having  to  weigh 
each  powder  ? 

How  can  powder  papers  be  folded  so  as  to  present  a  uniform  appearance? 

What  is  a  cachet,  or,  as  sometimes  called,  "  cachet  de  pain"  ? 

How  are  cachets  used  ? 

How  is  wafer-sheet  prepared  ? 

How  is  it  used  for  taking  powders? 

How  may  bottles  be  utilized  for  sealing  cachets  ? 

Describe  Halm's  pestle-cap. 

For  what  purpose  is  it  used  ? 

What  are  tablet  triturates  ?     How  are  they  made  ? 

What  are  troches,  and  how  are  they  used  ? 

How  is  the  mass  prepared  for  making  troches? 

How  are  troches  cut  ? 

What  contrivances  are  used  to  give  them  uniformity  ? 

Give  the  English  official  names  of  the  following  varieties  of  troches  and  the  quan« 
tity  of  the  medicinal  ingredient  contained  in  one  of  each : 

Trochisci  acidi  tannici. 

Trochisci  ammonii  chloridi. 

Trochisci  catechu. 

Trochisci  cretas. 

Trochisci  cubebae. 

Trochisci  ferri. 

Trochisci  glycyrrhizas  et  opii. 

Trochisci  ipecacuanha. 

Trochisci  krameriaj. 

Trochisci  menthaj  piperitae. 

Trochisci  morphinae  et  ipecacuanhse. 

Trochisci  potassii  chloratis. 

Trochisci  sodii  bicarbonatis. 

Trochisci  santonini. 

Trochisci  zingiberis. 

What  are  confections  ? 

By  what  other  names  are  these  preparations  known  ? 

What  is  the  basis  of  confections  ? 

How  many  confections  are  official  ? 

Name  them. 

How  is  confection  of  rose  prepared  ? 

How  is  confection  of  senna  prepared  ? 

How  many  pill  masses  are  official  ? 

How  is  mass  of  copaiba  prepared  ? 

If  mass  of  copaiba  when  made  does  not  readily  concrete,  what  is  probably  the 
reason  ? 

How  may  such  a  difficulty  be  obviated  ? 

How  is  mass  of  ferrous  carbonate  prepared  ? 

What  preparation  of  iron  does  the  finished  mass  contain  ? 

What  chemical  reaction  takes  place  between  ingredients  of  the  mass  ? 

Mass  of  mercury — Give  the  Latin  official  name.     Give  the  synonyme. 

How  is  it  prepared  ?     What  proportion  does  the  mercury  bear  to  the  mass  ? 

How  long  should  the  ingredients  be  triturated  ? 
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Pilulae.     Pilh. 

Pills  are  small,  solid  bodies,  of  a  globular,  ovoid,  or  lenticular  shape, 
which  are  intended  to  be  swallowed  and  thereby  produce  medicinal 
action.  Pills  are  more  largely  used  than  any  other  form  of  solid  prep- 
arations :  substances  which  are  bitter  or  unpleasant  to  the  taste,  if  not 
corrosive  or  deliquescent,  can  be  administered  in  this  form  if  the  dose 
is  not  too  large.  The  ease  and  rapidity  with  which  pills  can  be  adminis- 
tered, the  length  of  time  during  which  they  retain  their  original  activity, 
their  compact  form,  and  their  absence  of  unpleasant  taste  when  coated, 
are  the  principal  reasons  for  their  extended  use. 

In  order  to  give  medicinal  substances  the  requisite  shape  and  con- 
sistence to  form  pills,  they  must  be  brought  into  a  soft  condition  and 
made  into  a  mass,  generally  through  the  use  of  a  volatile  liquid :  the 
subsequent  evaporation  of  this  liquid,  or  a  portion  of  it,  should  pro- 
duce but  little  change  in  the  form  of  the  pill.  As  previously  stated 
(page  1210),  pill  masses  are  sometimes  kept  in  bulk  and  made  into  pills 
when  occasion  requires  :  by  far  the  greatest  number,  however,  are  made 
extemporaneously,  and  the  exercise  of  the  knowledge  and  perception 
which  are  necessary  in  selecting  the  proper  substance  to  form  the  mass 
constitutes  one  of  the  most  important  duties  of  the  pharmacist.  To  be 
able  always  to  select  the  proper  excipient  requires  a  thorough  knowledge 
of  the  physical  properties  of  all  the  articles  of  the  materia  medica  which 
enter  into  the  composition  of  pill  masses. 

Forming  the  Mass. — The  mass  consists  of  two  parts  :  1.  The  active 
ingredients.  2.  The  excipient,  or  the  substance  used  to  form  the  mass 
and  give  it  the  proper  consistence.  The  essential  requirements  of  a 
pill  mass  are  that  it  shall  be — 1,  adhesive ;  2,  firm;  and,  3,  plastic. 

1.  The  mass  must  be  sufficiently  adhesive  to  retain  its  shape 
and  yet  be  soft  enough  to  be  worked  by  the  fingers  or  suitable  apparatus 
into  the  desired  form :  to  enable  it  to  possess  adhesiveness,  a  liquid  is 
usually  added  to  the  powdered  ingredients,  and  the  selection  of  this 
liquid  must  always  depend  upon  the  physical  character  of  the  ingre- 
dients ;  in  many  cases  the  latter  possess  sufficient  adhesiveness  in  them- 
selves if  they  are  moistened  with  water,  and  hence  the  quality  is  only 
developed, — not  created,  as  in  the  case  of  powders  containing  extracts ; 
others,  again,  are  totally  devoid  of  adhesiveness,  and  sticky  substances, 
like  gum,  sugar,  etc.,  must  be  added  in  suificient  quantity  to  supply  the 
deficiency.  Some  substances  may  be  made  soft  and  adhesive  by  simply 
heating  them,  and  they  regain  their  original  condition  when  allowed  to 
cool. 

2.  The  mass  must  possess  sufficient  firmness  to  permit  the  pills 
to  retain  their  shape.  The  condition  of  adhesiveness  is  usually  dependent 
upon  the  addition  of  a  liquid  which  dissolves  a  small  portion  of  the 
solid  ingredients,  and  this  solution  is  adhesive  enough  to  enable  the 
mass  to  be  made ;  but  if  too  much  liquid  be  added,  the  quality  of 
firmness  will  be  lost,  and  the  pills  either  cannot  be  formed  at  all,  or 
will  subsequently  run  together  in  the  box.  The  physical  properties 
of  the  active  ingredients  of  the  pill  must  be  thoroughly  understood  to 
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judge  of  the  proper  quantity  of  excipicnt  to  be  used  to  give  adhesive- 
ness without  losing  firmness.  The  following  general  rule  may  serve  to 
guide  the  operator  :  Never  use  an  exelpient  alone  which  is  a  jjcrfcd  sol- 
vent/or the  solid  substances:  for  instance,  water  should  not  be  used  alone 
for  making  pills  of  the  soluble  scaled-iron  salts ;  for,  although  the  pills 
may  aj)parently  be  firm  enough  when  dispensed,  they  will  be  very  apt 
in  warm  weather  to  run  together  in  the  box :  if  sufficient  acacia  be 
used  with  the  water,  they  can  be  made  to  retain  their  shape. 

3.  The  mass  must  be  plastic. — The  condition  of  plasticity  is  a 
natural  result  of  the  possession  of  a  proper  degree  of  adhesiveness  and 
firmness  :  many  substances  may  be  formed  into  a  mass  which  will  be 
either  adhesive  or  firm,  but  unless  these  conditions  are  proj)erly  bal- 
anced, so  that  the  mass  can  be  quickly  and  easily  formed  into  pills  which 
will  retain  their  shape  without  flattening,  pills  cannot  be  made  success- 
fully. Plasticity  can  generally  be  secured  by  thoroughly  working  or 
kneading  the  mass  :  in  this  connection  see  Fig.  383.  The  choice  of 
the  excipient  is  usually  left  entirely  to  the  pharmacist,  and  in  making 
the  selection  care  should  be  taken  tliat,  whilst  the  pharmaceutical  requi- 
sites are  fulfilled,  the  proper  solubility  or  disintegrability  of  the  pill 
in  the  stomach  is  not  lost  sight  of. 

Choice  of  the  Excipient. — An  examination  of  the  following  list 
of  excipients  will  probably  convey  a  good  idea  of  their  uses  :  they  are 
divided  into  two  classes,  liquid  and  solid.  Liquid  excipients  are 
generally  preferred,  because  they  are  more  conveniently  added  to  the 
powders. 

List  of  Excipients. 
Liquid. 

Used  only  -when  the  ingredients  of  the  pill  possess  sufficient  adhe- 
siveness to  be  developed  by  the  water. 

An  excellent  excipient  when  more  adhesiveness  is  needed  than  can 
be  afforded  by  the  use  of  water. 

Better  than  syrup,  because  it  is  more  adhesive,  and  can  be  used  in 
smaller  quantity.  The  objection  to  its  use  is  that  the  pills  made 
with  it  are  ajit  to  become  very  hard,  and  in  some  cases  they 
may  be  practically  insoluble  in  the  liquids  of  the  stomach. 

More  adhesive  than  any  of  the  preceding,  but  open  to  the  same 
objection  as  syrup  of  acacia. 

Somewhat  adhesive,  but  very  valuable,  because  its  hygroscopic 
properties  prevent  the  pills  made  with  it  from  becoming  hard. 
It  is  rarely  advisable  to  use  it  alone,  however,  as  the  surfaces  of 
the  pills  often  acquire  a  dampness  which  attracts  the  particles  of 
dusting-powder. 

A  very  valuable  excipient :  it  is  colorless,  very  adhesive,  and  prac- 
tically non-volatile  at  ordinary  temperatures. 

May  be  used  in  place  of  glucose  for  dark-colored  masses,  but  qui- 
nine pills  are  not  white  when  honey  is  used  as  the  excipient. 

Has  the  advantages  of  glucose,  but  the  disadvantage  of  honey  in 
not  being  colorless. 

Possesses  the  merits  of  glycerin,  with  the  adhesiveness  of  the  starch 
jelly.  Its  thick  consistence  is  sometimes  an  inconvenience  (see 
page  319). 

Similar  to  glycerite  of  starch. 

Suggested  by  the  autho.-  as  combining  the  advantages  of  several 
of  the  above  (see  page  1216). 

Solid. 

Useful  when  a  small  quantity  of  an  active  ingredient  is  to  be  made 
into  pills  and  dilution  is  necessary,  as  in  pills  of  strychnine, 
podo]>hyllin,  etc.  Its  bulkiness  is  its  principal  disadvantage  for 
general  work. 


Water. 
Syrup. 
Syrup  of  Acacia. 

Mucilage  of  Acacia. 
Glycerin. 


Glucose. 


Honey. 

Extract  of  Malt. 
Glycerite  of  Starch. 


Glycerite  of  Tragacanth 
General  Excipient. 


Confection  of  Rose. 
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List  of  Excipients. — CoyiUnued. 

Crumb  of  Bread.  Valuable  for  very  powerful  liquids,  like  croton  oil,  volatile  oils,  etc. 

Powdered  Althaea.  Gives  adhesiveness,  and  is  useful  as  an  absorbent,  but  is  bulky. 

Soap.  A  very  valuable  excipient  for  resinous  substances.     It  increases 

their  solubility,  and  forms  an  unexceptionable  mass. 

Resin  Cerate.  Valuable  for  oxidizable  substances,  resins,  etc. 

Cacao  Butter.  Used  for  pills  of  potassium  permanganate  and  similar  substances. 

Petrolatum.  Used  for  oxidizable  substances  like  the  two  preceding  excipients. 


General  Excipient  for  Pills. 

The  following  excipient  is  recommended  as  possessing  several  advan- 
tages. It  is  a  colorless,  permanent,  very  adhesive  liquid ;  the  pills  made 
with  it  are  small ;  and  the  proportion  of  glycerin  is  not  large  enough 
to  make  the  surfaces  of  the  pills  hygroscopic  in  an  ordinary  atmosphere : 

Glucose  (white,  pure) 4  oz.  av. 

Glycerin i  oz.  av. 

Acacia  (powdered,  best) 90  grains. 

Benzoic  Acid i  grain. 


Dissolve  the  Benzoic  Acid  in  the  Glycerin  contained  in  a  small  tared 
capsule,  add  the  Acacia  with  stirring,  and  then  the  Glucose,  and  allow 
the  mixture  to  stand  until  the  Acacia  is  dis- 
solved :  a  moderate  heat  may  be  applied  to  hasten  Fig.  557. 
solution.     The  benzoic  acid  is  used  as  an  anti- 
septic; if  the  excipient  is  made  in  small  quan- 
tities and  frequently,  it  may  be  omitted. 

In  Fig.  557  a  simple  but  effective  excipient- 
bottle  is  shown :  it  is  made  from  a  plain  mor- 
phine bottle,  C ;  a  piece  of  sheet-rubber  cloth, 
such  as  is  used  for  making  washers,  is  cut  into 
a  disk,  R,  slightly  larger  in  diameter  than  the 
mouth  of  the  bottle ;  a  hole  in  the  centre  per- 
mits the  introduction  of  a  round,  slightly 
tapering  wooden  rod,  H,  or,  if  preferred,  a 
solid  glass  rod :  it  is  obvious  that  as  the  ex- 
cipient is  used  the  rod  may  be  slipped  down  so 
as  always  to  dip  into  the  excipient  a  certain  dis- 
tance, and  thus  the  quantity  adhering  to  the 
end  can  be  easily  adjusted.  One  of  the  merits 
of  this  simple  device  is  that  all  parts  of  it  can 
be  easily  renewed  and  kept  clean. 

Dividing  the  Mass. — Upon  the  small  scale 
the  pill-tile  may  be  used  for  this  operation  (see  Excipient-bottie. 

Fig.  558) :  this  is  usually  made  of  queen's- ware 

or  porcelain.  The  objection  to  this  material,  however,  is  that  some 
substances  will  penetrate  through  the  little  fissures  in  the  tile  and 
soil  it :  these  are  often  very  difficult  to  dislodge,  and  they  usually 
give  the  tile  a  dirty  appearance,  in  spite  of  the  most  diligent  washing. 
A  few  years  since,  Whitall,  Tatum  &  Co.  made,  at  the  author's  sug- 
gestion, a  pill-tile  from  plate-glass,  having  the  scale  graduated  by  an 
engraver's  wheel,  and  a  little  over  one-half  of  its  surface  ground  so 
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that  the  pill-cylinder  would  not  slip :  this  makes  an  unexceptionable 
surface.  The  pill  mass  is  placed  upon  the  tile  and  rolled  into  a  cylinder, 
either  with  a  smooth,  flat  board  or  a  spatula,  as  shown  in  Fig.  559  :  it 


Fig.  558. 


Fia.  669. 


Pill-tilft 


Boiling  a  pill-cylinder. 


is  then  placed  upon  the  graduated  scale  and  cut  with  the  spatula  into 
the  desired  number  of  pieces.  The  pill-machine  is  preferred  in  making 
larger  quantities  of  pills  ;  indeed,  many  pharmacists  never  use  a  pill-tile, 
but  divide  and  cut  all  their  pills  with  a  machine  :  this  consists  of  two 
hard-wood  boards,  one  of  which  is  encased  in  a  metal  frame  (to  prevent 
warping) ;  a  brass  plate  having  hemispherical  grooves  is  fastened  to  one 
end  of  the  lower  board  (B),  and  a  similar  plate  is  adjusted  to  the  upper 
board  (A),  which  is  furnished  with  handles  at  the  end ;  brass  guides 
are  attached  to  the  u})per  board,  to  cause  the  cutting  surfaces  of  the 
grooves  on  both  boards  to  correspond  (see  Fig.  561).     The  pill  mass  is 

rolled  into  a  cylinder  and 
Ftos  .V.0,  561.  j^j^    yp^j^  ^j^g  grooves   of 

the  lower  board  ;  the  upper 
board  is  then  applied  so 
that  the  cutting  surfaces 
correspond  with  those  of 
the  lower  board,  and,  by 
a  slight  backward  and  for- 
ward motion  with  down- 
ward pressure,  the  mass  is 
divided. 

When  a  smaller  number  of  pills  are  needed  than  the  full  capacity 
of  the  cutters  indicates,  the  cylinder  is  rolled  out  merely  to  the  length 
necessary  to  make  the  desired  quantity.  In  using  the  pill-machine  in 
this  way  a  common  annoyance  is  experienced,  however,  in  having  either 
to  count  off  the  number  of  grooves  each  time,  or  to  deflice  the  board 
with  lines.  The  simple  expedient  proposed  by  the  author  in  1875,  and 
shown  in  Fig.  562,  obviates  this.  The  lower  cutter  is  removed  from 
the  board,  and  its  edge  is  bevelled  oiF  so  that  sufficient  space  may  be 
gained  to  stamp  a  small  figure  below  each  cutting  edge.  Pill-machines 
with  this  addition  may  be  had  from  A.  H.  Wirz  &  Son,  of  Philadel- 
phia.    The  Cooper  pill-machine  is  so  constructed  that  but  one  lower 


rill-machine. 
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and  one  upper  board  are  necessary  for  making  several  sizes  of  pills  :  this 
object  is  efPected  by  making  the  cutters  for  the  various  sizes  removable 
and  adjustable. 

Fig.  562. 


Pill-cutter  with  numbered  edge. 

Dusting-Powder. — To  prevent  the  pill-cylinder  from  sticking  to 
the  board  or  tile,  and  to  lessen  the  friction,  some  absorbent  powder  is 
dusted  upon  the  surfaces :  this  may  be  rice  flour,  powdered  magnesium 
carbonate,  lycopodium,  powdered  althsea,  or  powdered  liquorice  root. 
Rice  flour  is  preferable  for  white  pills,  because  its  presence  is  not  easily 
recognized,  and  because  the  cylinder  does  not  slip,  as  it  usually  does 
when  lycopodium  is  used. 

Finishing"  the  Pills. — Many  efforts  have  been  made  to  supply  effec- 
tive mechanical  devices  for  finishing  pills,  yet  the  fact  remains  that  the 
pharmacist  usually  prefers  to  roll  and  finish  them  with  his  fingers.     If 
a  finisher  is  desired,  a  level  surface  having 
a  raised  rim  may  be  used,  and  the  pills  ^^^' 

enclosed,  and  rotated  by  the  adjustable  pill- 
finisher  shown  in  Fig.  563. 

When  large  quantities  of  pills  are  made, 
they  are  usually  dried  by  rolling  them  in 
some  absorbent  powder,  spreading  them  out, 
and  exposing  them  to  dry  air. 

Dispensing  Pills. — Pills  are  usually  dis- 
pensed in  flat  circular  boxes :  these  should  P ooq  o  oo r\ 

be  made  so  shallow  that  the  pills  cannot  )  ( 

lie  on  top  of  one  another.     Square  pill-  TTT"! 

,  ^  .  .  1  I'lll-flnisher. 

boxes  are  commg  into  use,  and  are  pre- 
ferred to  round  boxes  for  several  reasons,  the  principal  one  being  that  a 
square  label  can  be  used  :  this  can  be  trimmed  more  neatly  and  quickly 
than  a  round  label,  and,  in  the  opinion  of  many  pharmacists  of  taste, 
looks  better.  A  small  quantity  of  dusting- powder  should  be  placed  in 
the  box,  to  prevent  the  adhesion  of  freshly-made  pills. 

Official  Pills. — The  following  formulas  for  pills  have  been  adopted 
by  the  U.  S.  Pharmacopoeia  witii  the  view  of  securing  uniformity  in 
their  preparation : 

PILULiE   ALOES.    U.S.     Pills  of  Aloes. 

Metric.  Old  form. 

Purified  Aloes,  in  fine  powder 13  Gm.  200  grains. 

Soap,  in  fine  powder      13  Gm.  200  grains. 

Water,  a  suflicient  quantity, 

To  make  one  hundred  pills 100  100 

Beat  the  powders  together  with  Water,  so  as  to  form  a  mass,  and 
divide  it  into  100  pills. 
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PILULE    ALOES    ET   ASAFCETIDiE.   U.S.     Pills  of  Aloes  and  Asafetida. 

Metric.  Old  form. 

Purified  Aloes,  in  fine  powder 9  Gm.  139  grains. 

Asafetida      9  Gm.  139  grains. 

Soap,  in  fine  powder 9  Gm.  139  grains. 

Water,  a  sufficient  quantity, 

To  make  one  hundred  pills 100  100 

Beat  the  solids  together  with  Water,  so  as  to  form  a  mass,  and  divide 
it  into  100  pills. 


PILULE   ALOES   ET   FERRL  U.  S.     Pills  of  Aloes  and  Iron. 

Metric.  Old  form. 

Purified  Aloes,  in  fine  powder 7  Gm.  108  grains. 

Dried  Ferrous  Sulphate      7  Gm.  108  grains. 

Aromatic  Powder      7  Gm.  108  grains. 

Confection  of  Rose,  a  sufficient  quantity, 

To  make  one  hundred  pills 100  100 

Beat  the  powders  together  with  Confection  of  Rose,  so  as  to  form  a 
mass,  and  divide  it  into  100  pills. 


Pll.lJL.m   ALOES    ET    MASTICHES.    U.  S.     Pills  of  Aloes  and  Mastic. 

Metric.  Old  form. 

Purified  Aloes,  in  fine  powder 13  Gm.  200  grains. 

Mastic,  in  fine  powder      4  Gm.  62  grains. 

Red  Rose,  in  fine  powder 3  Gm.  46  grains. 

Water,  a  sufficient  quantity, 

To  make  one  hundred  pills 100  100 

Beat  the  powders  together  with  Water,  so  as  to  form  a  mass,  and 
divide  it  into  100  pills. 


PILUL.flE   ALOES   ET   MYRRHS.  U.  S.     Pills  of  Aloes  and  Myrrh. 

Metric.  Old  form. 

Purified  Aloes,  in  fine  powder 13  Gm.  200  grains. 

Myrrh,  in  fine  powder 6  Gm.  93  grains. 

Aromatic  Powder 4  Gm.  62  grains. 

Syrup,  a  sufficient  quantity,  

To  make  one  hundred  pills 100  100 

Beat  the  powders  together  with  Syrup,  so  as  to  form  a  mpss,  and 
divide  it  into  100  pills. 
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PILULiE  ANTIMONII  COMPOSIT/E.    U.  S.     Compound  Pills  of  Antimony. 

[Plummer's  Pills.] 

Metric.  Old  form. 

Sulphurated  Antimony 4  G™-  62  grains. 

Mild  Mercurous  Chloride 4  Gm.  62  grains. 

Guaiac,  in  fine  powder      8  Gm.  124  grains. 

Castor  Oil,  a  sufficient  quantity,  

To  make  one  hundred  pills loo  100 

Beat  the  powders  together  with  Castor  Oil,  added  a  few  drops  at  a 
time,  so  as  to  form  a  mass,  and  divide  it  into  100  pills. 

PILUL.ffi:  ASAFCETID^.  U.S.     Pills  of  Asafetida. 

Metric.  Old  form. 

Asafetida 20  Gm.  308  grains. 

Soap,  in  fine  powder 6  Gm.  92  grains. 

Water,  a  sufficient  quantity, 

To  make  one  hundred  pills 100  100 

Beat  the  solids  together  with  Water,  so  as  to  form  a  mass,  and  divide 
it  into  100  pills. 

PILUL/E  CATHARTIC.^:  COMPOSIT.®.  U.  S.    Compound  Cathartic  Pills. 

Metric.  Old  form. 

Compound  Extract  of  Colocynth 80  Gm.  2  oz.  av.  360  gr. 

Mild  Mercurous  Chloride 60  Gm.  2  oz.  av.  50  gr. 

Extract  of  Jalap 30  Gm.  1  oz.  av.  25  gr. 

Gamboge,  in  fine  powder 15  Gm.  231  grains. 

Water,  a  sufficient  quantity, 


To  make  one  thousand  pills 1000  1000 

Mix  the  powders  intimately  ;  then  gradually  incorporate  them  with 
the  Extract  of  Jalap  and  a  sufficient  quantity  of  Water  to  form  a  mass, 
to  be  divided  into  1000  pills. 


PILULE   CATHARTICS   VEGETABILES.   U.  S.     Vegetable  Cathartic 

Pills. 

Metric.  Old  form. 

Compound  Extract  of  Colocynth 60  Gm.  2  oz.  av.  50  gr. 

Extract  of  Hyoscyamus 30  Gm.  1  oz.  av.  25  gr. 

Extract  of  Jalap 30  Gm.  1  oz,  av.  25  gr. 

Extract  of  Leptandra 15  Gm,  231  grains. 

Resin  of  Podophyllum      15  Gm.  231  grains. 

Oil  of  Peppermint 8  C.c.  130  minims. 

Water,  a  sufficient  quantity. 


To  make  one  thousand  pills 1000  1000 
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Mix  the  Compound  Extract  of  Colocvnth  intimately  with  the  Resin 
of  Podophylhnn  and  incorporate  the  ()il  of  Peppermint.  Rub  the 
Extracts  of  Hyoscyamus,  Jalap,  and  Leptandra  with  enough  Water 
to  render  them  plastic,  then  beat  tiiem  together  with  the  mixture  first 
prepared,  using  a  sufficieut  quantity  of  Water  to  form  a  mass,  to  be 
divided  into  1000  pills. 


PILULiE    FERRI    CARBONATIS.   U.S.     Pills  of  Ferrous  Carbonate. 
[Ferruginous  Pills.     Chalybeate  Pills.     Blaud's  Pills  ] 

Metiic.  Old  form. 

Ferrous  Sulphate,  ill  clear  crystals i6  Gm.  '247  grains. 

Potassium  Carbonate 8  Gm.  124  grains. 

Sugar 4  Gm.  62  grains. 

Tragacanth,  in  fine  powder i  Gm.  15  grains. 

Althaea,  in  No.  60  powder i  Gm.  15  grains. 

Glycerin, 

Water,  each,  a  sufficient  quantity, 

To  make  one  hundred  pills lOO  100 

Rub  the  Potassium  Carbonate,  in  a  mortar,  with  a  sufficient  quantity 
(about  10  drops  each)  of  Glycerin  and  Water,  then  add  the  Ferrous 
Sulphate  and  Sugar,  previously  triturated  together  to  a  uniform  powder, 
and  beat  the  mass  thoroughly,  until  it  assumes  a  greenish  color.  When 
the  reaction  appears  to  have  terminated,  incorporate  the  Tragacanth  and 
Althaea,  and,  if  necessary,  add  a  little  more  Water,  so  as  to  obtain  a 
mass  of  a  pilular  consistence.  Divide  this  into  100  pills.  These  pills 
should  be  freshly  prepared,  when  wanted. 


PILULiE  FERRI  lODIDI.   U.S.     Pills  of  Ferrous  Iodide. 

Reduced  Iron 

Iodine 

Glycyrrhiza,  in  No.  60  powder 

Sugar,  in  fine  powdor 

Extract  of  Glycyrrhiza,  in  fine  powder 

Acacia,  in  fine  powder 

Water, 

Balsam  of  Tolu, 

Ether,  each,  a  sufficient  quantity, 

To  make  one  hundred  pills lOo  loo 

To  the  Reduced  Iron,  contained  in  a  small  mortar,  add  6  C.c.  [old 
form  100  minims]  of  Water,  and  then,  gradually,  the  Iodine,  con- 
stantlv  triturating,  until  the  mixture  ceases  to  have  a  reddish  tint. 
Then  add  the  remaining  powders,  previously  well  mixed  together,  and 
mix  the  whole  thoroughly.     Transfer  the  mass  to  a  porcelain  capsule, 


Mfitvic. 

Old  form. 

4  Gm 

62  grains. 

5  Gm. 

77  grains. 

4  Gm. 

62  grains. 

4  Gm. 

62  grains. 

I  Gm. 

15  grains. 

I  Gm. 

1 5  grains. 
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and  evaporate  the  excess  of  moisture,  on  a  water-bath,  with  constant 
stirring,  until  the  mass  has  acquired  a  pihilar  consistence.  Then  divide 
it  into  100  pills. 

Dissolve  10  Gm.  [old  form  154  grains]  of  Balsam  of  Tolu  in  15 
C.c.  [old  form  243  minims]  of  Ether,  shake  the  pills  with  a  sufficient 
quantity  of  this  solution  until  they  are  uniformly  coated,  and  put  them 
on  a  plate  to  dry,  occasionally  rolling  tliem  about  until  the  drying  is 
completed.     Keep  the  pills  in  a  well-stoppered  bottle. 

Pills  of  Ferrous  Iodide  should  be  devoid  of  the  smell  of  iodine.  If  a  few  of  the 
pills  be  triturated  with  water,  the  filtrate  should  not  assume  more  than  a  light  blue 
tint  on  the  addition  of  starch  T.S.  (absence  of  more  than  traces  oi  free  iodine). 


PILULE  OPII.   V.  S.     Pills  of  Opium. 

Metric.  Old  form. 

Powdered  Opium 6.5  Gm.  100  grains. 

Soap,  in  fine  powder 2.0  Gm.  31  grains. 

Water,  a  sufficient  quantity, 

To  make  one  hundred  pills 100  100 

Beat  the  powders  together  with  Water,  so  as  to  form  a  mass,  an 
divide  it  into  100  pills. 


PILULiE   PHOSPHORI.   V.  S.     Pills  of  Phosphorus. 

Metric.  Old  form. 

Phosphorus 0.06  Gm.  1  grain. 

Althaea,  in  No.  60  powder 6.00  Gm.  92  grains. 

Acacia,  in  fine  powder 6.00  Gm.  92  grains. 

Chloroform, 

Glycerin, 

Water, 

Balsam  of  Tolu, 

Ether,  each,  a  sufficient  quantity, 


To  make  one  hundred  pills 100  100 

Dissolve  the  Phosphorus,  in  a  test-tube,  in  5  C.c.  [old  form  81 
minims]  of  Chloroform,  with  the  aid  of  a  very  gentle  heat,  replacing 
from  time  to  time  any  of  the  Chloroform  which  may  be  lost  by  evapo- 
ration. Mix  the  Althfea  and  Acacia  in  a  mortar,  next  add  the  solution 
of  Phosphorus,  then  immediately  afterwards  a  sufficient  quantity  (about 
4  C.c.)  [old  form  65  minims]  of  a  mixture  of  2  volumes  of  Glycerin 
and  1  volume  of  Water,  and  quickly  form  a  mass,  to  be  divided  into 
100  pills. 

Dissolve  10  Gm.  [old  form  154  grains]  of  Balsam  of  Tolu  in  15 
C.c.  [old  form  243  minims]  of  Ether,  shake  the  pills  with  a  sufficient 
quantity  of  this  solution  until  they  are  uniformly  coated,  and  put  them 
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on  a  plate  to  dry,  occasionally  rolling  them  about  until  the  drying  is 
completed.     Keep  the  pills  in  a  well-stoppered  bottle. 


PILULiE    RHEI.   U.S.     Pills  of  Rhubarb. 

Metric.  Old  form. 

Rhubarb,  in  No.  60  powder 20  Gm.  308  grains. 

Soap,  in  fine  powder 6  Gm.  92  grains. 

Water,  a  sufficient  quantity, 

To  make  one  hundred  pills 100  100 

Beat  the  powders  together  with  Water,  so  as  to  form  a  mass,  to 
be  divided  into  100  pills. 

PILUL.ffi   RHEI   COMPOSITiE.   U.  S.     Compound  Pills  of  Rhubarb. 

Metrk.  Old  form. 

Rhubarb,  in  No.  60  powder 13     Gm.  200  grains. 

Purified  Aloes,  in  fine  powder 10     Gm.  154  grains. 

Myrrh,  in  fine  powder 6     Gm.  92  grains. 

Oil  of  Peppermint 0.5  C.c.  8  minims. 

Water,  a  sufficient  quantity, 

To  make  one  hundred  pills 100  100 

Mix  the  Oil  of  Peppermint  with  the  powders,  then  beat  the  mix- 
ture with  Water  so  as  to  form  a  mass,  to  be  divided  into  100  pills. 


Fig.  564. 


Coating  Pills. — Pills  are  coated  with  sugar,  gelatin,  silver  leaf,  gold 
leaf,  or  French  chalk,  with  the  view  of  masking  their  taste.  The 
sugar-coating  of  pills  is  carried  on  upon  a  very  large  scale  in  this 
country.  The  pills  are  care- 
fully dried,  placed  in  a  round- 
bottomed  copper  pan,  a  mix- 
ture of  syrup  and  starch  added, 
the  whole  heated,  and  the  pan 
kept  moving  constantly,  so  that 
a  rotary  motion  is  imparted. 
AVhilst  evaporation  takes  place, 
additions  of  syrup  are  made 
from  time  to  time,  so  that  a 
crust  of  sugar  gradually  forms 
upon  the  surface  of  each  pill. 
Fig.  564  shows  the  form  of  pill- 
coater  used  by  Allaire,  Wood- 
ward &  Co.,  of  Peoria,  Illinois. 
The  rotary  motion  and  heating 
of  the  copper  pan  are  effected  by  the  use  of  steam.  A  polish  is  given 
to  the  pills  by  agitating  them  in  a  bag  or  rolling  them  in  a  shaker  in 
contact  with  a  piece  of  wax  or  paraffin. 

Pills  cannot  be  satisfactorily  coated  with  sugar  in  the  small  way 
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Fig.  565. 


without  much  labor.  This  is  not  the  case  with  gelatin  coating.  It  is 
quite  possible  for  the  pharmacist  to  coat  pills  with  gelatin  and  be  able 
to  dispense  them  in  fifteen  minutes.  The  coating  of  pills  with  gelatin 
is  an  old  process.  Formerly  each  pill  was  impaled  upon  a  long  needle, 
dipped  into  a  solution  of  gelatin,  and  the  end  of  the  needle  stuck  into  a 
cork  to  permit  the  coating  to  dry.  This  slow  process  was  improved 
by  Chas.  B.  Allaire,  who  devised  a  machine  for  dipping  a  number  of 
pills  at  once,  and  also  one  for  stripping  the  needle-bar.  Since  then 
many  machines  have  been  introduced  for  coating  pills  with  gelatin,  and 

since  the  introduction  of  sugar, 
gum,  or  saccharin  in  small 
quantities  to  the  gelatin  mass 
their  use  is  likely  to  increase. 
Prof.  Patch's  coater  is  shown 
in  Fig.  565.  The  dried  pills, 
w^iich  must  not  be  made  witii 
glycerin,  roll  down  the  inclined 
grooves,  shown  in  the  tray  in 
the  drawing,  until  each  of  the 
hemispherical  depressions  at 
the  end  of  the  groove  con- 
tains a  pill.  A  wooden  strip 
armed  with  sixteen  needles  is 
inverted  over  the  sixteen  pills  in 
the  depressions,  and  the  points 
of  the  needles  are  pressed  into 
them  imtil  every  one  is  impaled  ; 
the  adjustable  handle  is  now  at- 
tached, and  the  pills  are  dipped 
into  a  hot  solution  of  pure  gela- 
tin (page  1058),  and  then  gently 
twirled  until  the  coating  has  set,  when  the  strip  is  transferred  to  the 
catch  in  the  wheel.  This  wheel  is  made  to  rotate,  first  in  one  direction 
and  then  in  the  opposite,  by  alternately  pulling  and  relaxing  the  string 
attached  to  the  axle  :  this  rapidly  dries  the  coating.  The  needles  are 
stripped  of  the  pills  by  engaging  them  in  the  comb,  as  shown  in  the 
cut.  In  Franciscus's  pill-coater  the  needles  are  set  in  a  brass  bar,  and 
the  rotation  is  in  a  different  direction.  Other  machines  are  favorably 
known :  in  the  larger-sized  Porcupine  pill-coater  the  revolution  of  the 
cylinder  to  which  the  needle-bars  are  attached  is  effected  by  clock-work. 
Maynard's  pill-coater  is  illustrated  by  Figs.  566,  567,  568,  569,  570, 
and  571.  It  is  operated  by  first  placing  the  flat  metallic  ring  F  around 
the  feeding-plate  E,  and  pouring  the  pills  into  the  cup  which  is  thus 
formed ;  the  conical  indentations  in  E  are  filled,  and  the  excess  of  pills 
remaining  on  the  top  of  the  plate  is  perniitted  to  roll  off  into  a  box. 
The  dipper  or  needle-holder  D  is  then  placed  in  position  immediately 
over  the  pills  on  the  feeding-plate,  the  guide-pins  on  the  sides  securing 
accuracy  in  centering  the  pills  with  the  needle-points;  the  handle  of  the 
needle-holder  is  then  pressed  downward  until  the  points  of  the  needles 
enter  the  pills  nearly  to  their  centres.     The  pills,  after  they  are  im- 
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Maynard's  pill-coattr. 


paled,  as  seen  at  C,  are  clipped  into  the  melted  gelatin  solution ;  the 
needle-holder  is  then  slowly  revolved  in  the  air  in  order  to  facilitate 
the  even  distribution  of  the  gelatin  film  on  the  surface  of  the  pills. 
When    the   film    becomes 

thoroughly  cold,  it  should  Fiqs.  566,  567,  508. 

be  solid  enough  to  permit 
the  pills  to  be  stripped 
from  the  needles.  It  is 
well  to  have  two  needle- 
holders,  so  that  whilst  the 
gelatin  on  the  pills  on  one 
is  solidifying  the  other 
may  be  started  on  the 
coating ;  in  this  way  the 
process  is  rendered  con- 
tinuous. When  the  coat- 
ing on  the  pills  is  suffi- 
ciently hard,  the  pills  are 
stripped  from  the  needles 
by  grasping  the  circular 
plate  on  the  needle-holder 
with  one  hand  and  pulling  the  handle  of  the  needle-holder  upward  ; 
the  pills  drop  off,  and  should  l)e  deposited  on  the  tray  of  wire  gauze  B 
to  dry.  The  circular  plate  through  which  the  needles  pass  should  be 
slightly  greased  with  cosmoline  to 
prevent  the  pills  from  adhering  to 
it.  The  gelatin  solution  is  heated 
in  an  agate-ironware  dish,  set  in  a 
copper  water-bath  having  a  cover. 
This  arrangement  prevents  a  film 
from  forming  on  the  surface  and  aids 
in  retaining  the  uniformity  of  the 
gelatin  solution.  When  the  pills  are 
not  being  dipped,  the  cover  should 
be  kept  on  the  dish. 

A  valuable  invention  in  coating 
pills  with  gelatin  has  been  made  by 
J.  B.  Russell,  of  Detroit:  needles 
for  impaling  the  pills  before  dipping 
have  been  discarded  and  the  pills 
are  held  firmly  upon  the  ends  of 
tubes  by  suction,  the  tubes  being 
connected  with  a  box  from  which  the  air  has  been  exhausted.  A  little 
over  one-half  of  each  pill  is  dipped  in  the  gelatin  solution  ;  this  is 
rapidly  dried.  Subsequently  the  pill  is  reverse<l,  and  the  uncoated 
portion  is  then  dipped,  thus  completing  the  coating.  The  process  is 
used  in  the  laboratory  of  Parke,  Davis  &  Co. 

Pills  may  be  coated  with  gelatin  by  cutting  the  pill-cylinder  to  its 
centre,  placing  in  the  cleft  a  piece  of  sewing-silk,  rolling  it,  dividing  it 
into  pills,  dipping  in  gelatin  solution,  drying,  and  cutting  apart. 


Figs.  569,  570,  571. 


Maynaid's  iiill-coiiter. 


1226 


SOLID   EXTEMPORANEOUS  PREPARATIONS. 


Gelatin- Coating  Solution. 

(Prof.  Patch.) 

Gelatin  (French,  gold  label) .      2J  oz.  (av.). 

Powdered  Boric  Acid 120  gr. 

Mucilage  of  Acacia 2  H.  oz. 

Distilled  Water 7  fl.  oz. 

Macerate  the  Gelatin  with  the  Water  until  it  softens,  dissolve  it  by  heating  in  a 
water-bath,  and  add  the  Boric  Acid  ;  then  slowly  add  the  Mucilage  of  Acacia,  and 
strain  the  mixture. 

Pills  may  be  coated  with  gold  or  silver  leaf  by  first  placing  a  drop 
of  syrup  of  acacia  in  a  mortar,  and,  after  carefully  spreading  it  over 
the  surface  with  the  end  of  the  finger,  dropping  in  the  pills,  rotating 
them  so  that  they  shall  be  uniformly  coated  with  a  very  thin  layer  of 
mucilage,  and  then  dropping  them  into  the  gold  or  silver  leaf  contained 
in  the  coater.  This  is  merely  a  smooth,  globular  box,  opening  in  the 
middle  (see  Fig.  572).  When  the  pills  are  rotated,  they  soon  become 
coated  with  the  leaf,  and  are  then  ready  to  dispense.  In  the  absence 
of  a  globular  box  a  large-sized  pill-box  may  be  used. 

Fig.  573. 


Fig.  572. 


Silver-coater. 


Compressed-pill-iuaeliiiie. 


Compressed  Pills  and  Troches  are  made  by  subjecting  dry  powders 
to  a  sufficient  degree  of  pressure  in  suitable  machines  to  cause  them  to 
cohere :  the  pressure  may  be  effected  by  a  blow  from  a  mallet,  or  by 
means  of  a  lever  or  combination  of  levers.  To  enable  the  pharmacist 
to  prepare  his  own  compressed  pills  the  author  devised,  in  1875,  the 
machine  shown  in  Fig.  573  for  making  them.  It  is  made  of  cast  steel : 
the  base  has  two  countersunk  depressions  with  a  short  post  in  the  centre 
of  each ;  a  lenticular  depression  is  made  in  the  upper  surface  of  each 
post.  A  steel  cylinder  having  a  central  aperture  of  the  diameter  of  the 
post  is  placed  in  the  depression,  the  proper  quantity  of  powder  is  intro- 
duced, and  the  plunger,  which  has  a  corresponding  lenticular  depression 
on  its  lower  surface,  is  placed  on  the  powder  and  is  struck  a  quick  blov/ 
with  a  mallet ;  the  powder  is  compressed,  and  the  pill  adheres  to  the 
cylinder ;  by  removing  the  cylinder  and  holding  it  over  a  box  and  tap- 
ping the  plunger  again  lightly,  the  pill  is  forced  out,  and  falls  into  a 
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Fig. 


box.  Brockedon,  of  England,  was  the  first  manufacturer  who  introduced 
this  form  of  pill.  In  this  country,  Jacob  Dunton,  of  Philadelphia,  was 
the  first  to  extend  the  process  to  a  long  line  of  pills,  but  subsequently 
John  Wyeth  &  Bro.  prepared  compressed  pills  upon  an  enormous  scale. 

In  one  of  the  compressed-pill-machines  in  use  by  this  firm  a  cir- 
cular steel  disk,  which  is  perforated  with  a  number  of  holes,  is 
made  to  revolve  slowly ;  at  regular  intervals  its  motion  is  stopped 
long  enough  to  deposit  the  proper  weight  of  powder  and  to  permit  a 
plunger  having  a  moulded  end,  as  in  Fig.  573,  moving  from  above, 
almost  to  meet  a  similar  one  rising  from  below  the  plate ;  the  powder 
is  caught  between  the  two  moulds,  is  compressed,  and  the  pill  finds  its 
way  out  through  the  spout  into  the  box  below.  The  advantages  of 
compressed  pills  are  that  no  exci})ient  is  used  in  their  preparation,  they 
are  easily  disintegrated  or  dissolved  in  the  liquids  of  the  stomach,  and 
their  lenticular  shape  is  favorable  to  their  being  easily  swallowed. 
Machines  for  making  compressed  pills  and  troches  which  are  adapted 
for  either  hand-  or  steam-power  are  now  made  extensively.  Fig.  575 
shows  the  Crown  tablet  machine, 
made  by  H.  K.  Mulford  &  Co,  of 
Philadelphia.  The  material  which 
is  to  be  compressed  is  fed  into  the 
funnel ;  in  the  lower  part  of  this  fun- 
nel there  is  a  sieve,  to  })revent  large 
lumps  from  passing  through  and 
clogging  the  feeder.  By  means  of 
simple  yet  ingenious  mechanism  the 
powder  finds  its  way  to  the  die-plate, 
the  feeder  being  shaken  constantly  in 
order  to  keep  the  powder  in  motion, 
so  that  uniformity  in  feeding  is  se- 
cured while  it  is  being  delivered. 
When  the  chamber  in  the  die-plate 
has  received  its  charge,  the  feeder 
moves  out  of  the  way  to  make  room 
for  the  compressor,  which  then  forms 
the  tablet  in  the  die  ;  the  ejector  fol- 
lows the  compressor  after  it  has  moved  out  of  the  die-plate,  and  the 
tablet  is  knocked  otf  and  into  the  pan  underneath  by  the  feeder.  The 
same  motions  are  repeated  continuously.  When  everything  is  in  order 
and  the  machine  is  properly  operated,  compressed  tablets  may  be  made 
very  rapidly.  The  weight  of  the  tablet  may  be  adjusted  with  sim- 
plicity and  accuracy. 

Fig.  576  represents  the  McFerran  machine  for  compressing  powders. 
The  plate  which  carries  the  die  is  reciprocating,  and  the  dies  are  capable 
of  being  changed  quickly  when  tablets  of  diiferent  sizes  are  to  be  made. 
The  feed-cup  D  has  a  stirrer  in  it,  and  the  material  is  thus  koj>t  in  uni- 
form motion  while  the  machine  is  in  operation.  The  weight  of  the 
tablet  is  adjusted  by  turning  the  side  screw.  The  pressure  is  regulated 
by  a  worm  wheel.  A,  on  the  crank  pin,  and  it  is  possible  to  make  tab- 
lets which  are  hard  or  fragile  at  will.     One  of  the  advantages  of  this 
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machine  is  the  comparative  absence  of  noise  in  running  it.  With  prac- 
tice an  operator  can  make  from  forty  to  sixty  tablets  in  a  minute.  In 
making  compressed  pills  and  lozenges  it  must  not  be  supposed  that  the 
various  powders  which  are  to  be  compressed  need  no  previous  treat- 
ment.    Both  experience  and  knowledge  are  necessary  to  always  achieve 


Fig.  576. 


McFenaii  comprested-tablet  machine. 


success.  Some  powders  are  too  dry,  and  need  moisture  before  they  can 
be  compressed ;  others  are  too  damp,  and  need  drying ;  others  have  so 
little  cohesive  property  that  even  the  application  of  a  powerful  press  is 
insufficient  to  keep  them  from  splitting  or  breaking;  others  again 
possess  too  great  a  tendency  to  adhere  to  anything  that  they  come  in 
contact  with.  The  manufacture  of  compressed  pills  and  powders  has 
developed  a  special  knowledge  of  the  properties  of  medicinal  substances 
which  is  very  valuable  to  those  who  operate  these  machines  largely.  A 
few  illustrations  of  the  methods  used  for  overcoming  the  difficulties 
alluded  to  will  be  appended.  Tablets  of  potassium  chlorate  are  made 
without  trouble,  the  slightly  moist,  finely  granulated  salt  being  pre- 
ferred, because  it  will  feed  more  regularly  than  that  which  is  in  fine 
powder.  Sodium  bicarbonate  is  compressed  very  frequently,  and  it 
is  used  in  making  the  so-called  soda-mint  tablets ;  its  powers  of  cohe- 
sion are  not  good,  but  if  five  per  cent,  of  powdered  acacia  be  added  and 
the  whole  moistened  with  water,  sifted  through  a  coarse  sieve,  and  dried, 
there  will  be  no  difficulty.  The  oil  of  peppermint  should  be  added 
after  it  is  dried,  from  one  to  one  and  a  half  per  cent,  being  the  usual 
quantity.     Powders  which  consist  mainly  of  sugar  of  milk  need  damp- 
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ening  with  a  mixture  of  one  part  of  simple  syrup  and  two  parts  of 
water.  The  damp  powder  should  be  sifted  through  a  coarse  sieve  and 
dried ;  just  before  compression  a  little  powdered  talcum  is  often  sifted 
in  to  prevent  the  tablet  from  adhering  to  the  die.  White  cosmoline  or 
vaseline  in  small  quantity  is  sometimes  incorporated  with  a  dry  powder 
to  facilitate  compression  and  improve  the  appearance  of  the  pill  or 
lozenge.  Two  per  cent,  of  cosmoline  dissolved  in  sufficient  ether  to 
permit  of  its  thorough  diffusion  through  the  powder  is  sufficient.  Of 
course  the  powtler  should  be  sifted  and  dried.  When  troches  or  pills 
are  to  be  made  of  such  dry  and  apparently  incompressible  powders  as 
quinine  sulphate,  charcoal,  salicylic  acid,  or  sodium  salicylate,  com- 
pression can  be  accomplished  by  moistening  the  powder  with  a  solution 
of  gelatin,  sifting,  drying,  and  using  a  little  talcum.  If  a  trace  of  the 
ethereal  solution  of  cosmoline  or  finely  powdered  arrowroot  is  added  to 
the  quinine  sulphate,  instead  of  the  talcum,  the  pills  will  disint<.'grate 
more  readily,  but  pills  of  quinine  bisulphate  are  more  easily  made  and 
are  more  soluble.  Very  frequently  the  dampening  of  the  powder  with 
a  little  ether  or  alcohol  is  all  that  is  necessary  to  secure  compression. 
On  the  large  scale  it  may  be  found  more  advantageous  to  replace  acacia 
with  white  dextrin.  Hypodermic  tablets  may  be  made  with  a  base  of 
purified  sugar  of  milk  ;  although  perfectly  neutral  dried  sodium  sul- 
phate and  purified  sodium  chloride  are  probably  better. 

A  number  of  compressed  pill   machines   have  been  placed   upon 
the  market  within  a  few  years.     Robert  Shoemaker,  Jr.,  of  Philadel- 

FiG.  57Gc. 


Vitzel  tablet  machine. 


phia,  manufactures  machines  of  various  sizes  of  excellent  workman- 
ship; these  are  well  adapted  for  use  with  steam-power.     The  Jordan 
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Tablet  Machine  (made  in  Tacony,  Pa.)  and  the  Keystone  Tablet 
Machine  (A.  Leggoe  &  Co.,  Philadelphia),  are  machines  largely  used 
by  pharmacists  for  making  tablets  when  hand-power  is  available.  The 
Witzel  Machine  (Tacony,  Pa.)  differs  so  radically  in  its  mechanical 
construction  from  the  others  that  an  illustration  is  appended  to  show 
its  peculiarities.  Instead  of  the  dies  being  operated  in  a  perpendicular 
position,  they  are  arranged  horizontally,  the  compressing  chamber  (4) 
is  immediately  under  the  immovable  hopper  (5),  and  the  powder  easily 
enters  by  its  own  gravity  ;  after  the  tablet  is  formed,  a  mechanical  finger 
pushes  it  off'  the  die  into  the  box.  The  frame  is  one  solid  casting, 
occupying  a  counter  space  of  10  by  17  inches.  The  capacity  can  be  in- 
creased by  adding  plungers.  The  pressure  is  easily  regulated,  and  is 
imparted  by  cams  to  the  sliding-blocks.  Ample  provision  is  made  for 
taking  up  lost  motion  due  to  the  wear  of  the  moving  parts.  The  dies 
and  moulds  can  be  readily  changed  from  one  size  to  another,  and  the 
adjustments,  being  few  and  simple  in  construction,  are  easily  under- 
stood and  quickly  manipulated.  Tablets  are  formed  by  the  following 
motions:  When  the  plungers  are  below  the  hopper  they  receive  the 
proper  amount  of  material,  which  is  conveyed  under  cover  to  the  mould  ; 
one  plunger  is  held  stationary  while  the  other  advances  and  compresses 
the  material,  then  both  dies  recede,  thus  loosening  the  tablet,  which  is 
then  ejected.     The  machine  is  well  adapted  for  pharmacists'  use. 


GELATIN   CAPSULES   AND    PEARLS. 

The  gelatin-coated  pill  is  not  the  only  form  in  which  nauseous  or 
bitter  medicines  may  be  administered  with  their  taste  concealed,  gelatin 
capsules  having  been  in  use  for  many  years. 

Gelatin  Capsules  are  of  three  kinds,  designated  as  hard,  soft,  and 
empty  :  the  first  two  are  used  in  administering  liquids.  Empty  cap- 
sules may  be  used  for  liquids,  but  they  are  generally  employed  in  con- 
cealing the  taste  of  bitter  solids.  The  principle  upon  which  they  are 
all  made  is  that  of  dipping  a  smooth  mould,  usually  of  bone  or  ivory, 
into  a  thick,  hot  solution  of  gelatin,  allowing  the  film  to  become  cold, 
removing  it  at  the  proper  time,  filling  it  with  the  liquid,  and  then 
sealing  it. 

Figs.  578,  579,  580,  581,  and  582  show  the  apparatus  used  by 
Parke,  Davis  &  Co.,  and  illustrate  the  method  of  making  and  filling 
capsules.  The  process  is  not  new,  and  the  theory  is  simple,  but  succe.-s 
in  making  capsules  is  not  apt  to  crown  the  first  efforts,  considerable 
experience  being  necessary. 

The  material  employed  for  the  shells  or  envelopes  of  soft  elastic  cap- 
sules is  a  composition  of  gelatin  and  glycerin,  the  proportions  being 
varied  according  as  a  softer  or  a  harder  capsule  is  desired.  A  sufficient 
quantity  of  water  is  employed  in  making  the  composition  to  produce  a 
fluid  which  shall  be  of  the  proper  consistency.  No  exact  formula  can 
be  strictly  adhered  to,  because  the  proportion  will  vary  with  different 
samples  of  gelatin  ;  but  after  a  little  experience  the  o|)erator  learns  to 
adjust  it  to  a  nicety.     The  composition  must  be  kept  at  a  uniform  tern- 
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perature — about  40°  C.  (104°  F.)  by  means  of  a  water-bath.  A 
wooden  mould,  having  a  stem  about  four  inches  in  length  (see  Fig. 
578),  is  employed  for  forming  the  shell.  A  number  of  these  moulds 
are  fixed  in  the  perforated  wooden  disks  shown  in  Fig.  581,  and  when 
in  use  these  disks  are  supported  on  a  simple  frame  or  rack,  consisting 
of  two  parallel  strips  of  wood  about  four  inches  apart  (see  Fig.  580). 
The  moulds  must  be  slightly  oiled,  to  prevent  the  composition  from 


FiQ.  679. 


Fig.  678. 


0 


Capsule-holder  rack. 

Fig.  581. 


Capsule- 
mould. 


Capsule-mould  holder. 


adhering  to  them  ;  but  excess  of  oil  must  be  avoided,  or  they  will  refuse 
to  take  the  gelatin.  All  being  now  in  readiness,  the  operator  takes  one 
of  the  disks  from  the  rack  by  its  handle,  inverts  it,  and  dips  the  mould 
carefully  into  the  gelatin  composition,  then  withdraws  it  slowly  with  a 
steady  motion,  so  as  not  to  take  up  more  of  the  fluid  than  is  required. 
The  moulds  are  now  held  in  a  current  of  cold  air,  produced  by  a  fan  or 
other  suitable  device,  being  kept  in  constant  motion  by  the  operator  to 
secure  an  even  distribution  of  the  gelatin  until  it  is  sufficiently  congealed, 
when  the  disk  is  returned  to  its  place,  and  the  operation  is  repeated  with 
a  second  disk.  The  disks  are  allowed  to  remain  a  few  minutes  on  the 
rack,  until  the  gelatin  is  hard  enough  to  be  handled  without  sticking  to 
the  fingers.  They  are  then  taken  to  a  table,  and  by  a  smart  rap  with 
the  hand  (the  disk  being  held  in  a  vertical  position)  the  moulds  are 
shaken  out  of  their  sockets.  An  oj)erator  provided  with  an  ivory  knife 
next  separates  the  capsule  from  the  superfluous  gelatin  which  has  adhered 
to  the  stem  of  the  mould,  and  the  soft,  elastic  shell  is  then  ]>ulled  from 
the  mould  and  placed  in  an  upright  position  for  filling  upon  the  shell- 
supporter  (see  Fig.  579).  This  operation  of  stripping  off'  the  capsules 
can  be  best  performed  by  the  delicate  fingers  of  a  young  girl,  since  any 
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roughness  in  the  cuticle  of  the  operator  will  leave  its  impression  indelibly 
upon  the  soft  gelatin. 

The  capsules  are  filled  by  the  skilful  use  of  the  syringe  (see  Fig.  582), 
great  care  being  taken  that  none  of  the  oil  be  allowed  to  touch  the  edge 
of  the  capsule,  since  such  an  accident  would  render  it  impossible  to  seal 
the  capsule.  The  final  operation  of  sealing  is  accomplished  by  pass- 
ing over  the  opening  a  small  stick  charged  with  the  gelatin  composition 
of  which  the  capsule  is  made.  When  the  capsules  are  thus  finished,  they 
are  allowed  to  stand  a  few  hours  on  the  supporters  to  dry,  and  are  then 
spread  out  on  a  sheet  of  white  paper  in  order  to  detect  any  that  may 
be  imperfectly  sealed.  These  having  been  removed,  the  capsules  are 
ready  to  be  packed  in  boxes  for  the  market.  The  hard  capsules  differ 
from  the  elastic  ones  only  in  the  omission  of  glycerin  from  the  compo- 
sition of  the  envelopes,  the  manipulation  being  the  same,  except  that  it 
is  necessary  to  allow  the  finished  capsules  to  remain  several  days  on  the 
supporters  to  become  completely  dry  and  hard  before  they  are  packed. 

Empty  capsules  are  not  ovoid  in  shape,  but  cylindrical  (see  Fig.  583). 
They  are  made  of  several  sizes,  and  are  usually  designated  by  numbers. 
The  smallest  size  in  the  illustration  is  represented  with  the  cap,  C,  off: 
these  are  used  by  pharmacists  for  enclosing  nauseous  or  bitter  powders 
or  masses.  They  are  filled  in  several  ways :  one  plan  is  to  make  a  mass 
of  the  powders,  divide  it  into  little  rolls,  as  in  making  pills,  insert 
them  in  the  larger  end  of  the  capsule,  A,  and  place  the  cap,  C,  tightly 
upon  it.  To  fill  the  capsules  with  powders  several  devices  are  employed. 
Whitfield's  capsule-filler  is  the  most  elaborate  apparatus.  Davenport's 
method  is  very  simple  :  the  filler  is  shown  in  Fig.  584.  It  consists  of 
a  funnel,  tube,  and  plunger.  The  funnel  is  flattened  at  one  side,  to  assist 
in  taking  up  the  material,  the  tube  attached  to  the  funnel  is  of  the  proper 
size  to  be  placed  in  the  capsule,  and  its  end 
is  cut  off  at  an  angle  to  permit  its  ready  T'lo-  584. 

application  in  the  capsule.     The  funnel  and 
tube  are  made  from  one  piece  of  metal,  with- 


Empty  capsules. 


Davenport's  capsule-filler. 


out  seam  or  joints.  The  plunger  is  of  hard  wood,  and  of  the  proper  size 
for  entering  the  tube.  It  is  supplied  with  a  rubber  collar,  which  admits 
of  the  piston's  being  pressed  entirely  through  the  tube  to  eject  the  mate- 
rial. Each  filler  and  plunger  is  numbered  to  correspond  with  the  number 
of  the  capsule.  In  use,  the  material  is  first  divided  into  powders ;  the 
capsule  is  placed  on  the  tube,  the  flat  edge  of  the  funnel  held  nearest  to 
the  operator,  and  the  powder  scraped  into  the  funnel ;  the  filler  is  held 
in  an  upright  position,  and  the  plunger  raised ;  after  the  powder  has 
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passed  into  tlie  tube,  the  plunirer  is  inserted,  the  capsule  held  firmly  on 
the  tube,  and  pressure  applied  to  the  plunger,  forcing  the  powder'into 
the  capsule,  wiiich  is  then  removed  and  capped  in  the  usual  manner. 

Reymond's  capsule-filler  (see  Figs.  585  and  586)  consists  of  two 
blocks  of  hard  wood.  In  the  lower  one  in  Fig.  585,  C,  twelve  sockets 
are  bored  of  sufficient 
depth  to  enable  the  cap- 
sules to  be  inserted  one- 
half  of  their  length :  these 
sockets  are  so  shaped  at 
the  bottom  as  to  corre- 
spond with  the  lower  end 
of  the  capsule.  A  small 
hole  is  bored  through  the 
bottom  of  each  socket. 
The  upper  side  of  the 
upper  block,  B,  is  provided 
with  twelve  funnel-shaped  receptacles  of  sufficient  capacity  to  hold  all 
the  powder  intended  to  fill  the  capsule,  the  lower  end  of  these  recep- 
tacles being  so  shaped  that  when  the  two  sections  are  in  proper  position 
for  use  they  will  project  just  over  the  upper  edge  of  the  capsule.  The 
under  side  of  this  section  is  provided  with  twelve  holes  a  trifle  larger 
than  those  in  C,  and  of  sufficient  length  to  cover  that  portion  of  the 
capsule  projecting  above  C.  Pegs  are  inserted  in  either  section  to  fit 
into  corresponding  holes  in  the  other,  so  as  to  hold  the  two  together  in 
proper  position  when  the  filler  is  in  use  (see  Fig.  586).  A  tampon, 
A,  is  provided  with  which  to  pack  the  capsule. 


Bejmond's  capsule-filler. 


Suppositoria.     Suppositories. 

Suppositories  are  solid  bodies  intended  to  be  introduced  into  the  rec- 
tum, urethra,  or  vagina  to  produce  medicinal  action.  Their  form  is 
usually  conical,  with  a  rounded  apex,  and  their  consistence  should  be 
such  that,  whilst  they  will  retain  their  shape  at  ordinary  temperatures, 
they  will  readily  melt  or  soften  at  the  temperature  of  the  body.  Oleum 
theobromjie,  or  cacao  butter,  is  the  best  base  for  suppositories,  because  it 
accurately  fulfils  both  of  the  above  requirements  :  it  was  first  suggested 
in  this  connection  in  1852,  by  Mr.  Alfred  B.  Taylor,  of  Philadelphia. 
It  is  rarely  necessary  to  raise  the  melting  point  of  cacao  butter  by  the 
addition  of  wax,  spermaceti,  etc.,  except  in  the  warmest  summer  w^eather, 
or  when  carbolic  acid,  camphor,  chloral,  the  volatile  oiLs,  or  similar 
suKstances  form  the  medicating  ingredients.  Gelatin  suppositories  are 
made  from  a  mass  containing  gelatin  and  glycerin,  by  soaking  gel- 
atin in  water,  draining  off  the  excess,  adding  five  parts  by  weight  of 
glycerin  to  every  twelve  parts  of  soft  gelatin,  and  heating  in  a  water- 
bath.  The  medicating  substance  is  rubbed  into  a  smooth  pa.ste  with  a 
small  quantity  of  water  or  glycerin  and  added  to  the  mass.  Since  the 
extended  use  of  suppositories  the  size  has  been  gradually  reduced,  until 
fifteen-grain  suppositories  are  now  most  largely  employed.  Supposi- 
tories are  usually  of  three  kinds :  1.  Rolled;  2.  Moulded;  3.  Pressed. 
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Fig.  587. 


1.  Rolled  Suppositories  are  made  by  a  very  simple  method:  the 
cacao  butter  is  scraped  or  grated  and  placed  in  a  mortar ;  the  medi- 
cating ingredients  are  reduced  to  powder,  or,  if  composed  of  extracts, 
are  softened  with  water  and  rubbed  until  a  smooth  paste  is  formed ;  a 
mass  resembling  a  pill  mass  is  now  made  by  thoroughly  incorporating 
the  ingredients  with  a  pestle,  and,  having  thoroughly  dusted  a  pill-tile 
with  lycopodium,  a  suppository  cylinder  is  formed  by  rolling  the  mass 
upon  the  tile  with  a  spatula,  after  having  softened  it  by  partly  shaping 
it  with  the  fingers :  if  the  mass  is  brittle,  it  may  be  softened  by  thor- 
oughly incorporating  a  few  drops  of  olive  oil  with  it ;  the  cylinder 
is  rolled  out  and  then  cut  into  the  proper  number  of  pieces  with  a 
spatula ;  the  conical  shape  is  given  by  rolling  one  end  upon  the  tile 
with  a  spatula,  so  as  to  produce  a  rounded  point.  In  warm  weather  it 
is  necessary  to  use  lycopodium,  powdered  elm  bark,  or  a  similar  absorb- 
ent powder  freely.  With  practice,  excellent  rolled  suppositories  can  be 
made.  This  method  has  the  substantial  merit  of  requiring  very  little 
apparatus,  but  considerable  skill  is  needed  to  produce  suppositories 
equalling  in  finish  those  which  are  moulded.     Fig.  587  and  Fig.  588 

show  two  views  of  Bing's  apparatus  for 
shaping  rolled  suppositories.  The  supposi- 
tory cylinder  is  placed  upon  the  base-plate 
and  well  dusted  with  lycopodium ;  it  will 
be  observed  that  the  plate 
has  the  shape  of  one-half  of 
a  suppository  divided  lon- 
gitudinally ;  upon  moving 
the  upper  plate  backward 
and  forward  on  the  sup- 
pository cylinder,  gradually 
increasing  the  pressure,  the 
suppository  assumes  the  conical  form.  Three  base-plates,  for  three  dif- 
ferent sizes  of  suppositories,  are  shown. 

2.  Moulded  Suppositories  are  more  largely  used  than  any  other 
kind  ;  preference  is  given  to  them  in  the  official  directions,  although  the 
other  kinds  are  permitted :  the  directions  are  as  follows  : 

Mix  the  medicinal  portion  (previously  brought  to  a  proper  consist- 
ence, if  necessary)  with  a  small  quantity  of  Oil  of  Theobroma,  by  rub- 
bing them  together,  and  add  the  mixture  to  the  remainder  of  the  Oil 
of  Theobroma,  previously  melted  and  cooled  to  the  temperature  of  35° 
C.  (95°  F.).  Then  mix  thoroughly,  without  applying  more  heat,  and 
immediately  pour  the  mixture  into  suitable  moulds.  The  moulds  must 
be  kept  cold  by  being  placed  on  ice,  or  by  immersion  in  ice-cold  water ; 
and  the  inner  surface  of  the  moulds  should  be  carefully  freed  from  ad- 
hering moisture,  before  the  melted  mass  is  poured  in.  In  the  absence 
of  suitable  moulds,  suppositories  may  be  formed  by  allowing  the  mix- 
ture, prepared  as  above,  to  cool,  care  being  taken  to  keep  the  ingredients 
well  mixed,  and  dividing  into  parts  of  a  definite  weight  each,  which 
may  be  made  into  a  conical  or  other  convenient  form  for  a  suppository. 
Unless  otherwise  specified,  suppositories  should  have  the  following 
weights  and  shapes,  corresponding  to  their  several  uses :  Rectal  Sup- 


Bing's  suppository-machine. 


Eud-view  of  the  same. 
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positories  should  be  cone-shaped,  and  of  a  weight  of  about  one  gramme 
(15  grains).  Urethral  Suppositories  should  be  pencil-shaped,  and  of  a 
weight  of  about  one  gramme  (15  grains).  Vaginal  Suppositoiies  should 
be  globular,  and  of  a  weight  of  about  three  grammes  (46  grains). 

The  only  official  suppositories  are  those  made  with  glycerin  :  the 
process  for  these  was  perfected  by  the  author  (Proc.  A.  P.  A.  1892, 
p.  267).  They  are  preferably  dispensed  by  inserting  each  in  a  glass 
tube  with  a  cork  at  each  end. 

SUPPOSITORIA   GLYCERINI.   U.  S.     Suppositories  of  Glycerin. 

Motric.  Old  form. 

Glycerin 6o  Gm.  2  oz.  av.  50  gr. 

Sodium  Carbonate 3  Gm.  46  grains. 

Stearic  Acid 5  Gm.  77  grains. 

To  mako  10  rectal  suppositories.  10  suppositories. 

Dissolve  the  Sodium  Carbonate  in  the  Glycerin  in  a  capsule  on  a 
water-bath  ;  then  add  the  Stearic  Acid,  and  heat  carefully  until  this  is 
dissolved,  and  the  escape  of  carbonic  acid  gas  has  ceased.  Then  pour 
the  melted  mass  into  suitable  moulds,  remove  the  suppositories  when 
they  are  cold,  and  wrap  each  in  tin-foil.  These  suppositories  should 
be  freshly  prepared  when  required. 

The  principle  upon  which  suppositories  are  moulded  depends  upon 
the  fact  that  the  mass  after  being  introduced  into  the  moulds  contracts 
upon  cooling ;  when  the  limit  of  contraction  is  reached,  the  suppo.si- 
tory  is  a  trifle  smaller  than  the  mould  in  which  it  has  been  made, 
and  it  can  be  easily  extracted :  hence  the  importance  of  allowing  the 
moulds  to  become  thoroughly  cold  after  the  introduction  of  the  melted 
mass.  The  novice  almost  invariably  makes  the  mistake  of  opening  the 
divided  moulds  too  soon  (before  the  limit  of  contraction  is  reached) : 
the  suppository  sticks  to  the  mould,  and  splitting  ensues.  The  diffi- 
culties encountered  in  making  moulded  suppositories  generally  arise 
from  the  use  of  too  much  heat  in  melting  the  mass.  A  supj)ository  mass 
containing  an  extract  bears  some  analogy  to  an  emulsion,  with  the 
proportions  of  the  ingredients  reversed  :  the  fatty  substance  here  is  in 
great  excess ;  the  extractive  matter  is  the  substance  to  be  uniformly 
suspended,  whilst  the  water  is  relied  upon  to  effect  this  object :  this 
can  be  done  by  making  the  extract  into  a  soft  paste  with  the  water, 
and  gradually  incorporating  it  with  the  partly-melted  cacao  butter  by 
stirring. 

Other  difficulties  in  moulding  suppositories  are  easily  overcome  by 
the  exercise  of  judgment  and  knowledge  of  physical  laws.  A  defect 
frequently  seen  in  the  finished  cacao  butter  suppository  is  that  the 
surface  is  not  always  perfectly  smooth.  This  may  arise  from  several 
causes.  Sometimes  ridges  are  seen  traversing  the  suppository ;  these 
are  usually  produced  by  overcautiousness,  the  operator  j)ausing  in  pour- 
ing the  melted  mass  into  the  mould,  then  pouring  in  a  little  more,  then 
pausing  again,  and  so  on  ;  on  taking  out  the  suppository,  a  ridge  will 
be  found  at  each  spot  where  a  pause  was  made.     The  remedy  for  this 
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is  to  keep  on  pouriug  steadily  when  this  part  of  the  process  is  reached. 
Other  defects  are  pitting  and  an  imperfection  in  tlie  formation  of  the 
summits  of  the  suppositories.  The  pitting  is  caused  by  drops  of  water 
which  have  been  allowed  to  remain  upon  the  sides  of  the  mould ;  the 
imperfect  summits  are  due  to  water  which  lias  not  been  shaken  out  of 
the  mould  before  pouring  in  the  melted  mass.  Still  another  defect 
is  a  conical  hole  in  the  centre  of  the  base  of  each  suppository.  This 
is  due  to  not  overflowing  the  moulds  so  as  to  leave  an  excess  of  mass 
upon  the  top.  In  all  cases  there  should  be  a  little  more  mass  than 
will  fill  the  moulds,  and  after  cooling  the  excess  can  be  cut  off. 

If  strong  heat  is  used,  the  water  is  evaporated,  the  extract  separates 
in  small  masses,  and,  like  a  bad  emulsion,  the  mass  is 
"cracked."  The  remedy  is  to  pour  it  at  once  upon  an 
ointment  slab  or  tile,  add  a  little  water,  and  rub  it  until 
the  original  condition  is  regained. 

Henry  S.  Wellcome,  of  London,  has  devised  an  im- 
provement in  the  shape  of  the  moulded  suppository  which 
prevents  the  expulsion  of  the  suppository  after  insertion  ; 
this  consists  in  tapering  the  suppository  at  the  base,  and 
from  there  gradually  expanding  its  width  until  near  the 
top,  which  terminates  in  a  blunt  point.  (See  Fig.  588a.) 
Pouring  the  Mass. — The  mass  should  be  poured  into 
the  mould  from  a  dipper  held  in  the  right  hand,  a  vigor- 
ous stirring  being  maintained  with  a  spatula  held  in  the 
left  hand  immediately  before  the  pouring  begins;  indeed, 
when  heavy  powders  are  directed,  the  stirring  must  not  cease 
during  the  pouring,  or  the  last  suppositories  will  contain 
a  larger  proportion  of  the  heavy  powder  than  those  which  were  first 
made.  A  porcelain  casserole  (see  Fig.  589)  is  the  best  vessel  to  melt 
the  mass  in ;  and  it 
is  much  better  to  dip 
it  into  a  dish  contain- 
ing hot  water  than  to 
use  direct  heat.  The 
use  of  lycopodium  to 

oust  tne  insitle  OI  tlie  Casserole.  Individual  suppositorv-moiilda. 

moulds    is    unneces- 
sary.    If  proper  attention  be  given  to  cooling  the  moulds  thoroughly, 
there  will  be  no  difficulty  from  the  adhesion  of  the  suppositories. 

Suppository-Moulds. — Many  forms  are  in  use.  They  may  be  ar- 
ranged in  three  classes  :  1.  Individual  moulds.  2.  Divided  moulds. 
3.  Hinged  moulds. 

1.  Individual  Moulds  are  those  which  were  first  employed:  in 
this  form  an  oval  metallic  dish  is  furnished  with  a  lid  which  contains 
twelve  circular  perforations  (see  Fig.  591)  for  supporting  twelve  in- 
dividual moulds  made  of  white  metal.  To  prevent  the  moulds  from 
slipping  through  when  they  are  placed  in  the  perforations,  they  each 
have  a  shoulder,  which  rests  upon  the  lid  (see  Fig.  590  and  Fig, 
592).  The  dish  is  nearly  filled  with  chopped  ice  or  snow,  the  lid 
supporting  the  moulds  is  placed  in  position,  and  the  melted  mass  is 


Fig.  589. 


Fig.  590.        Fig.  591. 


Fig.  592. 
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Figs.  593,  594. 


poured  in.     After  the  suppositories  have  become  thorouj>;hly  cold,  they 
are  removed  by  inverting  the  mould  and  tapping  it  ligiitly  on  a  iiard 

surface,  when  they  usually  drop  out.  They 
sometimes  fail,  however,  to  answer  the 
summons  promptly.  This  is  generally 
due  to  the  mould's  not  being  perfectly 
clean.  The  difficulty  of  quickly  and  easily 
cleaning  these  small  moulds,  and  the  lia- 
bility of  losing  or  misplacing  them,  con- 
stitute the  most  serious  drawbacks  to  the 
use  of  this  form. 

Divided  Moulds. — This,  at  present,  is 
a  favorite  kind  of  suppository-mould,  one 
of  the  advantages  being  the  facility  with 
which  it  can  be  cleaned.  They  are  pref- 
erably cooled  by  placing  them  upon  a  piece 
of  ice.  The  simplest  form  is  shown  in 
Fig.  593.  The  upper  mould  is  repre- 
sented as  closed  and  ready  for  use,  being 
held  together  by  an  ordinary  rubber  band.  The  open  mould  is  sliown 
below.     It  is  made  of  brass,  and  consists  of  two  parts,  which  are  kept 

in  position  by  j)lacing  the 
Fig.  595.  pins  A  and    13    in  their 

respective  sockets.  This 
form  is  seen  enlarged  in 
the  Wirz  mould  (see  Fig. 
595).  This  mould  will 
make  twelve  suppositories 
wirz's  suppository-mould.  at  ouc  time,  aud  it  is  held 

together  by  two  brass 
rings  which  are  slipped  over  the  handles.  The  circular  forms  have  the 
very  great  advantages  of  requiring  but  a  small  piece  of  ice  and  of 
being  almost  indestructible.  Figs.  596  and  597  show  See's  mould: 
the  central  core  is  held  in  position  by  a  set- 
screw.    Fig.  596  represents  the  closed  mould, 


Divided  suppository -mould. 


Fig.  598. 


Fig.  596. 


Fig.  597 


See's  mould  (closed). 


See's  mould  (open). 


Blackmail's  suppository-mould. 


and  Fig.  597  shows  the  core  when  elevated.  This  mould  is  made  by 
J.  M.  Maris  &  Co.,  of  Philadelphia.  The  best  divided  mould  is  un- 
questionably that  shown  iu  Fig.  598.     It  was  manufactured  by  L.  R- 
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Blackman,  of  Newport,  R.I.  The  division  of  this  mould  is  hori- 
zontal instead  of  perpendicular.  It  is  made  of  gun-metal,  is  nickel- 
plated,  contains  no  small  working  parts,  and  is  compact  and  simple 
in  its  construction.  The  relative  position  of  the  upper  and  lower  parts 
is  shown  in  the  illustration.  When  the  suppositories  have  contracted 
sufl&ciently  to  leave  the  mould  easily,  it  may  be  known  by  pressing 
one  of  them  slightly  uj)on  the  top.  If  it  can  be  moved  downward 
slightly,  it  indicates  that  they  are  loose,  when  the  upper  part,  carrying 
the  suppositories,  may  be  separated  by  lifting  it  from  the  lower  part ; 
it  is  then  inverted  over  a  piece  of  paper,  when  a  light  tap  will  cause  the 
suppositories  to  drop  out. 

Hinged  Moulds. — This  form  differs  from  the  divided  moulds  in 
being  connected  with  a  hinge.  They  are  used  in  the  same  way  as  the 
divided  moulds.     One  of  the  simplest  forms  is  seen  in  Fig.  591).     This 


Fig.  599. 


Fig.  601. 


Hinged  mould. 


Fig.  600. 


Benton,  Myers  &  Co.'s  suppository-mould. 


English  suppository-raould. 


opens  perpendicularly,  and  is  closed  in  the  same  way  as  the  mould  shown 
in  Fig.  595.  Benton,  Myers  &  Co.'s  mould  (Fig.  600)  is  constructed  so 
that  two  different  sizes  of  suppositories  may  be  made  in  it.  It  is  in 
addition  a  double  mould,  is  hinged  at  one  end,  and  clo.sed  by  a  screw- 
catch  at  the  other.  Figs.  601  and  602  are  illustrations  of  a  very  ser- 
viceable English  mould,  recommended  by  Mr.  Henry  B.  Brady,  of 
Newcastle-on-Tyne.  It  differs  from  all  others  in  being  hinged  at  the 
bottom.  It  is  held  together  by  two  screw-catches,  one  at  each  end. 
Fig.  602  shows  this  mould  closed,  and  in  position  upon  a  cake  of  ice. 

Compressed  Suppositories. — The  method  of  making  suppositories 
by  compression  has  been  used  to  some  extent,  but  the  expense  of  the 
apparatus  required  in  their  production  constitutes  a  serious  drawback. 
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A.  M.  Knowlson,  of  Troy,  N.Y.,  is  the  maker  of  an  effective  sup- 
pository-machine, which  presses  the  mass  through  a  cylinder  into  a 


Fig.  002. 


Suppository-mouM  on  ice. 


Fig.  603. 


mould,  and  finally  discharges  the  well-finished  suppository,  without 
the  use  of  any  heat  whatever.  Efforts  are  now  being  made  to  perfect  a 
simple,  effective,  and  cheap  machine  upon  this  principle.  In  Archi- 
bald's suppository-machine  the  compression  is  effected  by  a  lever  work- 
ing perpendicularly  in  a  cylinder  containing  the 
suppository  mass.  This  apj)aratus  is  shown  in 
Fig.  603.  The  suppository  mass  may  be  made 
in  the  usual  way  (see  page  1123),  or  the  medi- 
cating ingredient,  if  in  ])owder,  may  be  mixed 
with  the  grated  cacao  butter  and  thoroughly 
distributed  through  it.  The  proper  mould  (7) 
having  been  introduced  in  the  swing-bed  (4),  the 
latter  is  moved  accurately  into  position  under  the 
hopper  (3),  and  the  plunger  (1)  having  been  ele- 
vated by  moving  the  hand-lever  (2),  the  mass  is 
introduced  into  the  hopper  (3).  By  pressing  the 
hand-lever  (2)  down  the  mass  is  forced  into  the 
mould ;  without  raising  the  lever  the  swing-bed 
is  then  pushed  around  to  the  right,  as  shown  in 
Fig.  603,  and  the  mould  lifted  out  by  the  han- 
dle (7).  The  suppository  may  be  removed  from 
the  mould  by  gently  sliding  one  of  the  halves 
over  the  other,  for  this  gradually  forces  it  out 
of  the  mould  without  the  necessity  of  touching 
the  suppository  with  the  fingers.  If  the  sup- 
pository adheres  to  the  mould,  it  may  oflen  be 
forced  out  by  a  slight  pressure  of  the  thumb 
upon  the  apex.  In  warm  weather  the  moulds  should  be  cooled  before 
using  them  by  laying  them  upon  ice  or  by  immersion  in  ice-water. 
■§oap  liniment,  glycerin,  or  powdered  French  chalk  have  been  used  as 


Archibald's  suppository- 
macliine. 


1240 


SOLID   EXTEMPORANEOUS  PREPARATIONS. 


applications  to  the  inside  of  the  moulds  when  the  mass  has  a  tendency 
to  adhere.  Moulds  accompany  the  apparatus  for  making  rectal,  vaginal, 
nasal,  and  urethral  suppositories,  and  any  special  size  can  be  furnished 
by  the  manufacturer. 

Fig.  603a.  Fig.  6036. 


Coijipressed  suppository  machine. 


For  making  larger  quantities  of  suppositories  the  same  inventor  has 
devised  the  machine  figured  in  illustrations  603a  and  6036.  This  is 
made  by  Fox,  Foultz  &  Webster.  It  consists  of  a  cylinder  (4)  swing- 
ing in  a  frame  in  which  the  die  or  mould  is  placed  ;  the  mass  previously 
made  is  thrown  into  the  open  cylinder  (4)  (see  Fig.  603a).  The  cyl- 
inder is  then  swung  back  into  its  place  (see  Fig.  6036),  and  screw 
pressure  is  applied  until  all  resistance  is  overcome.  Before  opening 
the  machine,  the  screw  should  be  loosened  slightly ;  then,  on  pulling 
the  bed-plate  out  and  pushing  it  aside  (Fig.  6036),  and  gently  turning 
the  screw,  the  suppositories  drop  out.  Repeating  the  operation,  it  is 
obvious  that  the  machine  will  turn  out  suppositories  as  long  as  any  mass 
remains  in  the  cylinder.  Brass  dies  and  a  tube  are  furnished  to  make 
15-grain,  30-grain,  vaginal,  urethral,  or  nasal  suppositories.  Urethral 
or  nasal  suppositories  are  made  by  screwing  on  a  small  brass  tube  at 
2  (Fig.  6036)  and  then  pressing  the  mass  through  it.  A  long  rod-like 
suppository  is  thus  forced  out,  which  may  be  cut  into  suitable  lengths. 

Gautier's  suppository  mould  consists  of  a  truncated  metallic  cone 
divided  longitudinally  into  two  parts,  which  fit  accurately  together  by 
grooved  surfaces.  This  cone  is  bored  cylindrically  for  some  distance, 
the  diameter  of  the  hole  corresponding  at  this  part  with  that  of  the 
wider  end  of  a  suppository,  whilst  at  the  upper  end  of  it  there  is  a 
female  screw.  Lower  down  it  gradually  tapers  to  a  point,  assuming 
the  exact  shape  of  a  conical  suppository.  In  use,  the  two  parts  of 
the  cone  are  kept  in  position  by  an  outer  jacket  of  metal,  which  slips 
over  them.  The  medicament  having  be<  n  well  mixed  with  the  pre- 
viously grated  cacao  butter,  the  exact  weight  of  the  mass  required  in  a 
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Fig.  604. 


r\ 


r\ 


suppository  is  introduced  iuto  the  cyliudro-conical  opening  througii  a 
small  funnel.  By  means  of  a  piston,  which  exactly  fits  the  cylindrical 
part,  and  is  constructed  with  a  milled  head  and  screw  at  the  upper  end, 
pressure  is  then  applied,  and  the  finished  suppository  may  be  released. 
Suppositories  are  sometimes  introduced  into  the 
rectum  with  difficulty.  Figs.  G04  and  605  show 
a  suppositer  to  aid  in  their  insertion.  The  tube 
is  made  of  hard  metal,  and  has  a  funnel-shaped 
top  (Fig.  605).  The  suppository  is  dropped  into 
the  tube,  point  downward,  and 
this  is  carefully  inserted  into  ^^^-  ^0^- 

the  rectum.  The  piston  (Fig. 
604)  is  now  applied  to  the  end 
of  the  suppository,  which  is 
gently  pushed  iuto  the  rectum, 
the  tube  being  then  withdrawn. 
Suppository  Capsules. — 
Dr.  F.  E.  Stewart  has  sug- 
gested the  employment  of  gela- 
tin shells  with  conical  caps,  to 
be  used  as  suppositories.  The  medicating  ingre- 
Suppositer.  dicuts  are  inserted  in  the  lower  portion  ;  the  upper 

margin  is  then  moistened  with  water,  and    the 
cap  inserted.     Before  introducing  them  into  the  rectum  they  should  be 
wet  with  sufficient  water  to  enable  them  to  slip  in  easily  (see  Fig.  606). 
Urethral  Suppositories,  or  Bougies,  are  preferably  made  of  gelatin, 
owing  to  the  difficulty  of  introducing  into  the  urethra  those  made  from 

Fig.  607. 


8 


\J 


12 
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Suppository  capsules. 


Mitchell's  golatiii-bougie  mould. 


cacao  butter,  on  account  of  their  brittleness.  They  may  be  made  by 
melting  together  three  parts  of  white  gelatin,  one  part  of  glycerin,  and 
one  part  of  distilled  water,  by  weight,  then  adding  tiie  desired  medicament 
and  drawing  the  mass  into  a  glass  tube  of  suitable  size,  which  has  been 
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previously  oiled  by  sackinp^  a  small  quantity  of  oil  into  it  and  allowing 
it  to  run  out.     After  cooling,  the  mass  is  pushed  out  by  means  of 


Fig.  607a. 


Flu.  608. 


Suppository -box. 

an  oiled  rod,  and  cut  into  pieces  of  suitable  length. 
These  should  be  rolled  in  lycopodium  to  prevent  ad- 
hesion. Fig.  607  shows  Mitchell's  bougie-mould  for 
making  them  in  quantity. 

Henry  S.  Wellcome,  of  London,  has  devised  an  im- 
proved form  of  urethral  suppository  upon  the  same 
plan  as  the  rectal  suppository  (see  Fig.  588a).  This, 
from  its  peculiar  shape,  and  particularly  on  account  of 
the  elongated  bulb  near  the  top,  is  less  likely  to  be 
involuntarily  expelled  after  insertion. 

Dispensing  Suppositories. — In  order  to  prevent 
injury  to  the  surface  of  suppositories  in  handling  them 
with  warm  fingers,  it  is  advisable  to  place  the  finger- 
tips for  a  few  moments  upon  the  ice  until  they  are 
chilled,  before  placing  the  suppositories  in  the  box. 
The  latter  is  preferably  fui-nished  with  partitions,  as 
made  by  the  Randolph  Paper  Box  Company,  of  Rich- 
mond, Va.  (see  Fig.  608).  In  the  absence  of  this 
special  box,  the  suppositories  should  be  protected  by  a 
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What  are  pills? 

Of  what  two  parts  does  a  pill  mass  consist  ? 

What  are  the  essential  requirements  of  a  pill  mass  ? 

Give  the  names  of  some  of  the  more  ordinary  exoipients. 

Give  the  formula  for  making  a  convenient,  general  excipient. 


SOLID   EX i EM['URA.\EOUS  PREPARATIONS.  1243 

How  may  pill  masses  ho  cnnvenientlv  divided  into  pills? 

Give  the  formulas  for  the  following  pills,  official  in  the  U.  S.  Pharmacopoeia : 

Pilula3  aloes. 

Pilulaj  aloes  et  asafoetid^. 

Pilula3  aloes  et  ferri. 

Pilulac  aloes  et  mastiches. 

Pilulifi  aloes  et  myrrhaa. 

Pilulffi  antimonii  compositae.     Give  the  synonyme. 

Pilulae  asafoetidae. 

Pilulae  catharticaj  compositas. 

Pilulae  ferri  compositae. 

Pilulae  ferri  iodidi. 

Pilulae  galbani  compositas. 

Pilulae  opii. 

Pilulae  phosphori. 

PilulaB  rhei. 

Pilulae  rhei  compositae. 

With  what  substances  are  pills  coated? 

How  are  pills  coated  ? 

How  are  compressed  pills  or  troches  made? 

"What  are  the  advantages  of  compressed  pills? 

What  varieties  of  gelatin  capsules  are  made  ? 

How  are  they  made  ? 

How  are  empty  capsules  filled  ? 

What  are  suppositories  ? 

What  is  ordinarily  the  best  base  for  suppositories? 

How  are  gelatin  suppositories  made? 

What  is  the  usual  size  of  suppositories? 

In  what  different  ways  are  suppositories  made  ? 

How  are  rolled  suppositories  made  ? 

How  are  moulded  suppositories  made  ? 

What  varieties  of  moulds  arc  used  in  making  them  ? 

What  is  the  greatest  objection  to  individual  moulds? 

What  are  the  advantages  of  divided  moulds? 

What  is  the  best  form  of  divided  mould  ? 

Wherein  do  hinged  moulds  differ  from  divided  moulds? 

How  are  compressed  suppositories  made  ? 

What  is  a  suppositer,  and  for  what  is  it  used  ? 

How  are  capsules  used  for  suppositories  ? 

Of  what  are  urethral  suppositories  or  bougies  preferably  made,  and  why? 


OHAPTEE    LXYII. 

SOLID    EXTEMPORANEOUS    PREPARATIONS   USED    EX- 
TERNALLY. 

Cerates,  Ointments,  Plasters,  and  Papers. 

Cerata.   Cerates. 

Cerates  are  unctuous  substances  of  such  consistence  that  they  may 
be  easily  spread,  at  ordinary  temperatures,  upon  muslin  or  similar  mate- 
rial with  a  spatula,  and  yet  not  so  soft  as  to  liquefy  and  run  when  ap- 
plied to  the  skin.  They  are  mostly  used  as  dressings  for  inflamed 
surfaces,  and  are  generally  made  with  oil,  lard,  or  petrolatum  for  a 
basis,  with  sufficient  wax  to  give  the  desired  consistence.  Owing  to 
the  presence  of  wax  {Cera),  they  are  called  Cerates.  Paraffin,  sperma- 
ceti, and  resin  are  also  used  to  raise  the  melting  points  of  oils  and  fats. 

Cerates  are  made  either  by  fusion  or  by  iiicorpoi^ation.  In  the  first 
method,  the  ingredients  are  melted  together,  and  the  mixture  strained, 
to  separate  mechanical  impurities,  and  stirred  until  cold,  to  render  it 
homogeneous.  By  incorporation  is  meant  the  process  which  consists  in 
placing  the  fatty  ingredients  upon  an  ointment-slab  or  pill-tile,  or  in  a 
mortar,  and  gradually  mixing  in  the  other  ingredients,  with  a  spatula 
or  pestle,  until  a  uniform  preparation  results. 

tiix  cerates  are  official. 

Official  Cerates  made  by  Fusion. 

Ceratum.  Made  by  fusing  together  300  Gm.  of  white  wax  and  700  Gm.  of 

lard,  and  stirring  until  cold. 

Ceratum  CamphoraB.  Made  by  mixing  100  Gm.  of  camphor  liniment  with  300  Gm. 

of  white  wax  and  600  Gm.  of  lard,  melted  together. 

Ceratum  Cantharidis.  Made  by  fusing  together  180  Gm.  of  yellow  wax,  180  Gm.  of 

resin,  and  220  Gm.  of  lard,  straining,  adding  320  Gm.  of 
cantharides,  previously  macerated  with  150  C.c.  of  oil  of  tur- 
pentine, digesting  until  the  oil  of  turpentine  has  evaporated, 
and  stirring  until  cold. 

Ceratum  Cetacei.  Made  by  fusing  together  100  Gm.  of  spermaceti,  350  Gra.  of 

white  wax,  and  550  Gm.  of  olive  oil,  and  stirring  until  cold. 

Ceratum  Resinae.  Made  by  fusing  together  350  Gm.  of  resin,  150  Gm.  of  yellow 

wax,  and  600  Gm.  of  lard,  straining,  and  cooling. 

Official  Cerate  made  by  Incorporation. 

Ceratum  Plumbi  Subacetatis.     Made  by  incorporating  200  Gm.  of  solution  of  lead  subacetate 
with  800  Gm.  of  camphor  cerate. 
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OFFICIAL   PROCESSES   FOR  CERATES. 

CERATUM.   U.S.     Cerate. 

Metric.  Old  form. 

White  Wax 300  Gm.  4  oz.  av.  350  gr. 

Lard 700  Gm.  11  oz.  av.    88  gr. 

To  make 1000  Gm.  16  oz.  av. 

Melt  them  together,  and  stir  the  mixture  constantly  until  it  is  cool. 

CERATUM    CAMPHORiE.   U.  S.     Camphor  Cerate. 

Metric.  Old  furm. 

Camphor  Liniment 100  Gm.  1  oz.  av. 

White  Wax 300  Gm.  3  oz.  av. 

Lard 600  Gm.  6  oz.  av. 


To  make 1000  Gm.  10  oz.  av. 

Melt  the  AVhite  Wax  and  Lard  with  the  aid  of  a  gentle  heat ;  then 
add  the  Camphor  Liniment,  and  stir  the  mixture  occasionally,  until  it 
has  become  cold. 


CERATUM    CANTHARIDIS.   U.  S.     Cantharides  Cerate. 

Metric.  Old  form. 

Cantharides,  in  No.  60  powder 320  Gm.  5  oz.  av.    52  gr. 

Yellow  Wax 180  Gm.  2  oz.  av.  385  gr. 

Resin 180  Gm.  2  oz.  av.  385  gr. 

Lard 220  Gm.  3  oz.  av.  227  gr. 

Oil  of  Turpentine 150  C.c.  2^  fl.  oz. 

To  make 1000  Gm.  16  oz.  av. 

Moisten  the  Cantharides  with  the  Oil  of  Turpentine,  and  set  the 
mixture  aside,  well  covered,  for  forty-eight  hours.  Then  add  it  to  the 
Yellow  Wax,  Kesin,  and  Lard,  ])reviously  melted  and  strained  through 
muslin,  and  keep  the  mixture  in  a  liquid  condition,  by  means  of  a 
water-bath,  stirring  occasionally,  until  its  weight  has  been  reduced  to 
1000  grammes.  Then  remove  it  from  the  bath,  and  stir  it  occasionally 
until  it  is  cool. 


CERATUM    CETACEL    U.  S.     Spermaceti  Cerate. 

Metric.  Old  form. 

Spermaceti too  Gm.  1  oz.  av. 

White  Wax 35°  Gm.  3J  oz.  av. 

Olive  Oil 550  Gm.  6J  oz.  av. 

To  make 1000  Gm.  10  oz.  av. 

Melt  together  the  Spermaceti  and  White  Wax  ;  then  add  the  Olive 
Oil  previously  heated,  and  stir  the  mixture  constantly  until  it  is  cool. 
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CERATUM    PLUMBI    SUBACETATIS.   U.  S.     Cerate  of  Lead  Subacetate. 

[Goulard's  Cerate.] 

Metric.  Old  form. 

Solution  of  Lead  Subacetate 200  Gm.  IJ  fl.  dr. 

Camphor  Cerate 800  Gm.  1  oz.  av. 


To  make 1000  Gm.  about  1  oz. 

Mix  them  thoroughly.     This  Cerate  should  be  freshly  prepared, 
when  wanted. 


CERATUM   RESINiE.  U.  S.     Resin  Cerate.     [Basilicon  Ointment.] 

Metric.  Old  form. 

Resin 350  Gm.  3^  oz.  av. 

Yellow  Wax 150  Gm.  1^  oz.  av. 

Lard 500  Gm.  5    oz.  av. 


To  make 1000  Gm.  10 


oz.  av. 


Melt  them  together  at  a  moderate  heat,  strain  the  mixture  through 
muslin,  and  allow  it  to  cool  without  stirring.  In  cold  weather  use  the 
following  proportions  : 

Eesin,  350  Gm.  [old  form  ^  oz.  av.]  ;  Yellow  Wax,  120  Gm. 
[old  form  1  oz.  av.  87  gr.]  ;  Lard,  530  Gm.  [old  form  5  oz.  av.  132  gr.]. 

Uiigueiita.     Ointments. 

Ointments  are  fatty  preparations,  of  a  softer  consistence  than  cerates, 
intended  to  be  applied  to  the  skin  by  inunction.  The  medicating  in- 
gredients are  combined  with  a  basis  of  lard,  petrolatum,  or  similar  sub- 
stance. Ointments  are  made  in  several  ways :  1.  By  fusion.  2.  By 
incorporation.     3.  By  chemical  reaction. 

1.  By  Fusion. — In  making  ointments  in  this  way,  care  must  be  ob- 
served not  to  apply  sufficient  heat  to  burn  the  constituents.  Cerates 
and  ointments  may  be  strained  through  flannel  or  muslin  to  separate 
mechanical  impurities,  and,  if  desired,  some  of  them  can  be  filtered 
through  paper.     (See  Hot  Filtration.) 

2.  By  Incorporation. — The  method  of  making  ointments  by  incor- 
poration is  more  frequently  used  than  any  other.  The  medicating  in- 
gredients used  are  nearly  always  insoluble  in  the  basis,  and  it  is  necessary, 
therefore,  to  reduce  them  to  a  fine  state  of  division  in  order  to  facilitate 
their  absorption  or  medicinal  action.  The  usual  mode  of  procedure  is 
to  place  the  fatty  basis  upon  an  ointment-slab,  and  the  medicating  sub- 
stance close  by.  The  latter,  if  in  fine  powder,  is  first  mixed  with  a  small 
portion  of  the  basis  by  rubbing  both  backward  and  forward  with  the 
blade  of  a  spatula  until  the  mixture  is  perfectly  smooth.  It  is  then  a  very 
simple  operation  to  dilute  this  small  quantity  of  concentrated  ointment 
by  incorporating  it  with  the  rest  of  the  basis,  by  using  the  spatula  in 
the  same  way.  If  extracts  are  to  be  incorporated,  they  are  softened  by 
adding  a  little  water  or  diluted  alcohol,  until  a  smooth  paste  is  made, 
which  is  then  mixed  with  the  basis  with  a  spatula.  An  excellent 
ointment-slab  is  made  by  setting  a  plate  of  ground  glass  in  a  wooden 
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frame  or  slide  (sec  page  1106).  Ointments  arc  sometimes  made  in  a 
mortar  with  the  pestle  ;  but  this  mode  is  less  eonvenieut.  Lard  should 
be  benzoinated  or  otherwise  protected  from  rancidity. 

In  incor])oratiug  ointments  containing  substances  which  act  on  steel, 
horn  spatulas  may  be  used.     These  may  either  be  a  single  blade  of 


Fig.  609. 


Pig.  610. 


Spatula  (all  horo). 

horn  cut  into  a  suitable  shape,  or  provided  with  a  handle,  as  shown  in 
Fig.  609;  see  also  Fig.  215,  page  193.  When  large  quantities  of 
ointments  are  rccpiired  to  be  made  by  incor- 
poration, as  is  sometimes  the  case  in  hos- 
pitals, dispensaries,  etc.,  an  ointment-trowel 
may  be  made  by  cutting  a  mason's  trowel 
into  the  shape  shown  in  Figs.  610  and  611, 
— the  former  giving  the  bottom-view,  the 
latter  tiie  side-view.  This  affords  a  large 
working  surface,  and  the  incorporation  can 
be  performed  quickly. 

3.  By  Chemical   Reaction. — The   only  official   ointment  that    is 
made  by  chemical  reaction  is  the  ointment  of  mercuric  nitrate.     In 

Fig.  611. 


Ointmeut- trowel  (bottom-view>. 


Ointment-trowel  (side-view). 


this,  the  olein  of  the  oil  is  converted  into  elaidin  through  the  action  of 
heat  and  nitric  acid ;  solution  of  mercuric  nitrate  is  then  incorporated 
with  the  elaidin  base. 

Maxims  to  be  observed  in  making  or  dispensing-  Ointments. — 
1.  They  should  never  be  dispensed  if  they  have  the  slightest  taint  of 
rancidity.  2.  They  should  always  be  smooth  and  free  from  grittiness 
or  irritating  particles.  3.  Ointments  containing  free  acid,  iodine,  or 
tannin  should  not  be  rubbed  with  an  iron  or  steel  spatula,  on  account 
of  the  chemical  action  on  the  metal. 


Unguentum. 
Unguentum  Aquae  Ros£e. 

Unguentum  Diachylon. 


Official  Ointments  made  by  Fusion. 

Made  by  fusing  together  800  Gm.  of  lard  and  200  Gm.  of  yellow 
wax. 

Made  by  fusing  together  at  a  moderate  heat  600  Co.  of  expressed 
oil  of  almond,  12.')  (Jm.  of  spermaceti,  and  125  Gm.  of  white 
wax,  gradually  adding  19(1  C.c.  of  rose  water,  in  which  5  (Jm. 
of  sodium  borate  has  been  dissolved,  and  stirring  until  a 
uniformly  soft  and  creamy  mixture  is  obtained. 

Made  by  fusing  together  500  (im.  of  lead  j)laster  with  490  Gm. 
of  olive  oil,  allowing  the  mass  to  become  cool,  and  then  adding 
10  C.c.  of  oil  of  lavender  flowers,  stirring  constantly  until 
cold. 
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Official  Ointments  made  by  Fusion. — Continued. 


Unguentum  Picis  Liquidse. 


Made  by  fusing  at  a  moderate  heat  375  Gm.  of  lard  and  125  Gm. 
of  yellow  wax,  then  adding  600  Gm.  of  tar,  straining,  and 
stirring  constantly  until  cool. 


Official  Ointments  made  by  Incorporation. 


Unguentum  Acidi  Carbolici. 
Unguentum  Acidi  Tannici. 

Unguentum  Belladonnae. 

Unguentum  Chrysarobini. 
Unguentum  Gallse. 
Unguentum  Hydrargyri. 


Unguentum  Hydrargyri 

Ammoniati. 
Unguentum  Hydrargyri 

Oxidi  Flavi. 
Unguentum  Hydrargyri 

Oxidi  Rubri. 
Unguentum  lodi. 


Unguentum  lodoformi. 

Unguentum  Plumbi  Carbo- 

natis. 
Unguentum  Plumbi  lodidi. 

Unguentum  Potassii  lodidi. 


Unguentum  Stramonii. 

Unguentum  Sulphuris. 
Unguentum  Veratrinae. 

Unguentum  Zinci  Oxidi. 


Made  by  incorporating  thoroughly  5  Gm.  of  carbolic  acid  with 

95  Gm.  of  ointment. 
Made  by  incorporating  thoroughly  20  Gm.  of  tannic  acid  with 

80    Gm.  of   benzoinated  lard,  avoiding   the  use  of  an   iron 

spatula. 
Made  by  rubbing  10  Gm.  of  alcoholic  extract  of  belladonna  with 

5  C.c.  of  diluted   alcohol  until   soft,  then    incorporating    the 

mixture  thoroughly  with  85  Gm.  of  benzoinated  lard. 
Made  by  incorporating  thoroughly  5  Gm.  of  chrysarobin  with 

95  Gm.  of  benzoinated  lard. 
Made  by  incorporating  thoroughly  20  Gm.  of  powdered  nutgall 

with  80  Gm.  of  benzoinated  lard. 
Made  by  mixing  500  Gm.  of  mercury  with   20  Gm.  of  oleate  of 

mercury,  then  adding  250  Gm.  of  lard  and  2o0  Gm.  of  suet, 

previously  melted   together  and  partially  cooled,  continuing 

the  trituration  until  globules  of  mercury  cease  to  be  visible 

under  a  magnifying  power  of  10  diameters. 
Made  by  incorporating  thoroughly  10  Gm.  of  ammoniated  mer- 
cury with  90  (Jm.  of  benzoinated  lard. 
Made  by  incorporating  thoroughly  10  Gm.  of  yellow  mercuric 

oxide  with  90  Gm.  of  ointment. 
Made  by  rubbing  10  Gm.  of  red   mercuric  oxide  with  5  Gm. 

of  castor  oil,  then  adding  sufficient  ointment  to  make  100  Gm. 
Made  by  rubbing  4  Gm.  of  iodine  and  1  Cm.  of  potassium  iodide 

with  2  C.c.  of  water,  and  incorporating  the  mixture  thoroughly 

with  93  Gm.  of  benzoinated  lard. 
Made  by  incorporating  thoroughly  10  Gm.  of  iodoform  with  90 

Gm.  of  benzoinated  lard. 
Made   by  incorporating  thoroughly  10  Gm.   of  lead  carbonate 

with  90  Gm.  of  benzoinated  lard. 
Made  by  incorporating  thoroughly  10  Gm.  of  lead  iodide  with  90 

Gm.  of  benzoinated  lard. 
Made  by  dissolving  12  Gm.  of  potassium  iodide  and  1  Gm.  of 

sodium  hyposulphite  in  10  C.c.  of  boiling  water,  in  a  warm 

mortar,  then  incorporating  the  mixture  thoroughly  with  77 

Gm.  of  benzoinated  lard. 
Made  by  rubbing  10  Gm.  of  extract  of  stramonium  seed  with  5  C.c. 

of  water  until  soft,  then  incorporating  the  mixture  thoroughly 

with  86  Gm.  of  benzoinated  lard. 
Made  by  incorporating  thoroughly  300  Gm.  of  washed  sulphur 

with  700  Gm.  of  benzoinated  lard. 
Made  by  rubbing  4   Gm.  of  veratrine  with  6  Gm.  of  olive  oil, 

and  incorporating  the  mixture  thoroughly  with  90  Gm.  of 

benzoinated  lard. 
Made  by  sifting  200  Gm.  of  zinc  oxide  on  the  surface  of  800  Gm. 

of  melted  benzoinated  lard,  then  incorporating  the  mixture 

thoroughly. 


Official  Ointment  made  by  Chemical  Reaction. 

Unguentum  Hydrargyri  See  page  1250. 

Nitratis. 


UNGUENTUM.   U.S.     Ointment. 

Metric.  Old  form. 

Lard 8oo  Gm.  4  oz.  av. 

Yellow  Wax      200  Gm.  1  oz.  av. 

To  make 1000  Gm.  5  oz.  av. 

Melt  the  Yellow  Wax,  and  gradually  add  to  it  the  Lard ;  then  stir 
the  mixture  constantly  until  it  is  cool. 
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UNGUENTUM    ACIDI    CARBOLICI.    U.S.     Ointment  of  Carbolic  Acid. 

Metric.  Old  form. 

Carbolic  Acid 5  Qm.  22  grains. 

Ointment 95  Qm.  416  grains. 


To  make 100  Qm.  1  oz.  av. 

Mix  them  thoroughly. 

UNGUENTUM    ACIDI    TANNICI.   U.S.     Ointment  of  Tannic  Acid. 

Metric.  Old  form. 

Tannic  Acid,  in  fine  powder 20  Gm.  88  grains. 

Benzoinated  Lard 80  Gm.  350  grains. 

To  make 100  Gm.  1  oz.  av. 

Rub  the  Tannic  Acid  with  the  Benzoinated  Lard,  gradually  added, 
until  they  are  thoroughly  mixed,  avoiding  the  use  of  iron  utensils. 

UNGUENTUM    AQUiE    ROSM.   U.  S.     Ointment  of  Rose  Water. 

[Cold  Cream.] 

Metric.  Old  form. 

Spermaceti 125  Gm.  1  oz.  av.  400  gr. 

White  Wax 120  Gm.  1  oz.  av.  370  gr. 

Expressed  Oil  of  Almond 600  C.c.  9  fl.  oz. 

Stronger  Rose  Water 190  C.c.  3  fl.  oz. 

Sodium  Borate,  in  fine  powder 5  Gm,  33  grains. 

To  make  about 1000  Gm.  about  IG  oz.  av. 

Reduce  the  Spermaceti  and  the  White  Wax  to  fine  shavings,  and  melt 
them  at  a  moderate  heat.  Then  add  the  expressed  Oil  of  Almond, 
pour  the  mixture  into  a  warmed,  shallow  Wedgwood  mortar,  carefully 
add,  without  stirring,  the  whole  of  the  Stronger  Rose  Water  in  which 
the  Sodium  Borate  had  previou.sly  been  dissolved,  and  stir  rapidly  and 
continuously,  until  tlie  mixture  becomes  uniformly  soft  and  creamy. 

UNGUENTUM    BELLADONN2E.   U.  S.     Belladonna  Ointment. 

Metric.  Old  form. 

Alcoholic  Extract  of  Belladonna  Leaves   ....    10  Gm.  44  grains. 

Diluted  Alcohol      5  C.c.  \  fl.  dr. 

Benzoinated  Lard 85  Gm.  374  grains. 

To  make 100  Gm.  about  1  oz.  av. 

Rub  the  Extract  with  Diluted  Alcohol  until  it  is  uniformly  soft, 
then  gradually  add  the  Lard,  and  mix  thoroughly. 

UNGUENTUM    CHRYSAROBINI.   U.S.     Chrysarobin  Ointment. 

Metric.  Old  form. 

Chrysarobin 5  Gm.  22  grains. 

Benzoinated  Lard 95  Gm.  416  grains. 

To  make 100  Gm.  1  oz.  av. 

Rub  the  Chrysarobin  MMth  the  Benzoinated  Lard,  gradually  added, 
until  they  are  thoroughly  mixed. 
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UNGUENTUM    DIACHYLON.   U.  S.     Diachylon  Ointment, 

Metric.  Old  form. 

Lead  Plaster 5°°  G™-  219  grains. 

Olive  Oil 49°  Gn>-  214  grains. 

Oil  of  Lavender  Flowers lo  C.c.  30  minims. 

To  make looo  Gm.  about  1  oz. 

Melt  together  the  Lead  Plaster  and  the  Olive  Oil,  on  a  water-bath  ; 
then,  having  allowed  the  mixture  to  become  partly  cool,  add  the  Oil 
of  Lavender  Flowers,  and  stir  constantly,  until  the  Ointment  is  cold. 

UNGUENTUM    GALLiE.   U.S.  Nutgall  Ointment. 

Metric.  Old  form. 

Nutgall,  in  No.  80  powder 20  Gm.  88  grains. 

Benzoinated  Lard 80  Gm.  350  grains. 

To  make 100  Gm.  1  oz.  av. 

Rub  the  Nutgall  with  the  Benzoinated  Lard,  gradually  added,  until 
they  are  thoroughly  mixed. 

UNGUENTUM    HYDRARGYRL   U.  S.     Mercurial  Ointment. 
[Blue  Ointment.] 

Metric.  Old  form. 

Mercury 500  Gm.  1  oz.  av. 

Lard 250  Gm.  h  oz.  av. 

Suet 230  Gm.  201  grains. 

Oleate  of  Mercury 20  Gm.  18  grains. 

To  make 1000  Gm.  2  oz.  av. 

Triturate  the  Oleate  of  Mercury  with  the  Mercury,  gradually  added, 
in  a  mortar,  until  globules  of  the  metal  are  no  longer  visible.  Then 
add  the  Lard  and  Suet,  previously  melted  together  and  partially  cooled, 
and  continue  the  trituration  until  globules  of  Mercury  are  no  longer 
visible  under  a  lens  magnifying  ten  diameters. 

UNGUENTUM    HYDRARGYRI   AMMONIATL   U.  S.     Ointment  of  Am- 

moniated  Mercury. 

Metric.  Old  form. 

Ammoniated  Mercury,  in  very  fine  powder   ....        10  Gm.  44  grains. 

Benzoinated  Lard 90  Gm.  394  grains. 

To  make 100  Gm.  about  1  oz. 

Rub  the  Ammoniated  Mercury  with  the  Benzoinated  Lard,  gradu- 
ally added,  until  they  are  thoroughly  mixed. 

UNGUENTUM    HYDRARGYRI   NITRATIS.   U.  S.      Ointment  of  Mercuric 
Nitrate.     [Citrine  Ointment.] 

Metric.  Old  form. 

Mercury 70  Gm.  80  grains. 

Nitric  Acid I75  Gm.  1  fl.  dr. 

Lard  Oil 760  Gm.  334  grains. 

about  1  oz.  av 
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Heat  tlie  Lard  Oil,  in  a  glass  or  porcelain  vessel,  to  a  temperature 
of  100°  C.  (212°  F.);  tlien  withdraw  the  heat,  gradually  add  70 
Gm.  [old  form  24  minims]  of  Nitric  Acid,  and,  when  the  reaction 
moderates,  reapply  the  heat,  until  effervescence  ceases.  Then  allow  the 
mixture  to  cool  to  about  40°  C.  (104°  F.).  Having  dissolved  the 
Mercury  in  the  remainder  of  the  Nitric  Acid  with  the  aid  of  sufficient 
heat  to  prevent  the  solution  from  crystallizing,  add  this  solution  to  the 
mixture.  When  the  mass  has  become  entirely  cold,  mix  it  thoroughly 
by  trituration,  avoiding  the  use  of  a  metallic  spatula. 


UNGUENTUM  HYDRARGYRI  OXIDI  FLAVI.  U.  S.     Ointment  of  Yellow 

Mercuric  Oxide. 

Metric.  Old  form. 

Yellow  Mercuric  Oxide,  in  very  fine  powder   ....      lo  Gm.  44  grains. 

Ointment go  Gm.  394  grains. 


To  make loo  Gm.  1  oz.  av. 

Rub   the  Yellow  Mercuric  Oxide  with   the  Ointment,  gradually 
added,  until  they  are  thoroughly  mixed. 


UNGUENTUM    HYDRARGYRI    OXIDI    RUBRI.    U.  S.      Ointment  of  Red 

Mercuric  Oxide. 

Metric.  Old  form. 

Red  Mercuric  Oxide,  in  very  fine  powder lo  Gm.  44  grains. 

Castor  Oil      5  Gm.  22  grains. 

Ointment 85  Gm.  372  grains. 


To  make xoo  Gm.  1  oz.  av. 

Triturate  the  Red  Mercuric  Oxide  with  the  Castor  Oil,  until  a 
perfectly  smooth  mixture  results ;  then  gradually  incorporate  the 
(J)intment,  and  mix  thoroughly.  This  is  known  commonly  as  Red 
Precipitate  Ointment. 

UNGUENTUM    lODI.  U.  S.     Iodine  Ointment. 

Metric.  Old  form. 

Iodine 4  Gm.  18  grains. 

Potassium  Iodide i  Gm.  4  grains. 

Water 2  C.c.  8  minims. 

Benzoinated  Lard 93  Gm.  418  grains. 

To  make 100  Gm.  about  1  oz. 

Rub  the  Iodine  and  the  Potassium  Iodide,  first  with  the  "Water, 
and  then  with  the  Benzoinated  L:ird,  gradually  added,  until  they  are 
thoroughly  mixed,  avoiding  the  use  of  a  metallic  spatula.  This  prepa- 
ration should  be  freshly  made,  when  required. 
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UNGUENTUM    lODOFORMI.    U.S.     Iodoform  Ointment. 

Metric.  Old  form. 

Iodoform,  in  very  fine  powder lo  Gm.  44  grains. 

Benzoinated  Lard 90  Gm.  394  grains. 

To  make 100  Gm.  1  oz.  av. 

Rub  the  Iodoform  with  the  Benzoinated  Lard,  gradually  added, 
until  they  are  thoroughly  mixed.  This  preparation  should  be  freshly 
made,  when  required. 

UNGUENTUM    PICIS   LIQUIDS.   U.S.     Tar  Ointment. 

Metric.  Old  form. 

Tar 500  Gm.  ^  oz.  av. 

Yellow  Wax 125  Gm.  55  grains. 

Lard      375  Gm.  165  grains. 

To  make 1000  Gm.  1  oz.  av. 

Melt  together  the  Yellow  Wax  and  the  Lard  at  a  moderate  heat. 
Then  incorporate  the  Tar,  strain  the  mixture  through  muslin,  and  stir 
the  Ointment  constantly  until  it  is  cool. 

UNGUENTUM    PLUMBI    CARBONATIS.   U.  S.     Ointment  of  Lead 

Carbonate. 

Metric.  Old  form. 

Lead  Carbonate,  in  very  fine  powder 10  Gm.  44  grains. 

Benzoinated  Lard 90  Gm.  394  grains. 

To  make 100  Gm.  1  oz.  av. 

Rub  the  Lead  Carbonate  with  the  Benzoinated  Lard,  gradually 
added,  until  they  are  thoroughly  mixed. 

UNGUENTUM    PLUMBI   lODIDI.   U.S.     Ointment  of  Lead  Iodide. 

Metric.  Old  form. 

Lead  Iodide,  in  very  fine  powder 10  Gm.  44  grains. 

Benzoinated  Lard 90  Gm.  394  grains. 


To  make roo  Gm.  1  oz.  av. 

Rub  the  Lead  Iodide  with  the  Benzoinated  Lard,  gradually  added, 
until  they  are  thoroughly  mixed. 

UNGUENTUM    POTASSII   lODIDI.   U.S.     Ointment  of  Potassium  Iodide. 

Metiic.  Old  form. 

Potassium  Iodide      12  Gm.  53  grains. 

Sodium  Hyposulphite i  Gm.  5  grains. 

Water  (hot) 10  C.c.  40  minims. 

Benzoinated  Lard 77  Gm.  840  grains. 


To  make 100  Gm.  about  1  oz. 

Dissolve  the  Potassium  Iodide  and  the  Sodium  Hyjwsulphite  in  the 
hot  Water,  then  mix  the  solution  with  the  Benzoinated  Lard. 
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UNGUENTUM    STRAMONII.   U.  S.     Stramonium  Ointment. 

Metric.  Old  form. 

Extract  of  Stramonium  Seed lo  Gm.  44  grains. 

Diluted  Alcohol 5  Gm.  20  minims. 

Benzoinated  Lard 85  Gm.  372  grains. 

To  make 100  Gm.  about  1  oz. 

Rub  the  Extract  with  the  Diluted  Alcohol  until  it  is  uuiformly  soft ; 
then  gradually  add  the  Beuzoinated  Lard,  and  mix  thoroughly. 


UNGUENTUM    SULPHURIS.   U.  S.     Sulphur  Ointment. 

Metric.  Old  form. 

Washed  Sulphur 300  Gm.  132  grains. 

Benzoinated  Lard 700  Gm.  306  grains. 

To  make •    •     1000  Gm.  1  oz.  av. 

Rub  the  Washed   Sulphur  with  the  Beuzoinated  Lard,  gradually 
added,  until  they  are  thoroughly  mixed. 


UNGUENTUM   VERATRINiE.   U.  S.     Veratrine  Ointment. 

Metric.  Old  form. 

Veratrine 4  Gm.  18  grains. 

Olive  Oil 6  Gm.  26  grains. 

Benzoinated  Lard 90  Gm.  394  grains. 

To  make 100  Gm.  1  oz.  av. 

Rub  the  Veratrine  with  the  Olive  Oil,  in  a  mortar;  then  gradually 
add  the  Benzoinated  Lard,  and  mix  thoroughly. 


UNGUENTUM    ZINCI    OXIDL   U.  S.     Ointment  of  Zinc  Oxide. 

Metric.  Old  form. 

Zinc  Oxide 200  Gm.  90  grains. 

Benzoinated  Lard 800  Gm.  360  grains. 


To  make 1000  Gm.  about  1  oz. 

Sift  the  Zinc  Oxide,  through  a  No.  20  sieve,  upon  the  surface  of 
the  Benzoinated  Lard,  previously  melted,  and  incorporate  it  by  stirring, 
which  is  to  be  continued  until  the  Ointment  is  cool. 

Preserving  and  Dispensing  Cerates  and  Ointments. — As  has  been 
already  stated,  fatty  substances  may  be  preserved  from  rancidity  by  di- 
gesting them  with  balsamic  resins,  poplar  buds,  styrax,  etc.  To  preserve 
them  during  hot  weather,  they  require  in  addition  a  cool  temperature 

80 
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Fig.  612. 


Porcelain  jar. 


Fig.  613. 


and  freedom  from  exposure  to  the  air  (see  page  1045).  When  a  fresh 
lot  of  ointment  is  made  to  replenish  a  stock  jar,  the  jar  should  be  thor- 
oughly cleaned,  and  the  old  ointment  remaining 
thrown  away,  unless  it  is  certain 
that  the  latter  is  entirely  free 
from  rancidity,  as  otherwise  it 
would  soon  cause  the  new  oint- 
ment to  become  rancid.  Amber 
glass,  stoneware,  or  porcelain  jars 
are  the  best  receptacles  for  oint- 
ments. Queen's-ware  or  china  jars 
soon  permit  the  fatty  substance 
to  penetrate  through  the  minute 
fissures  which  are  always  present. 
Fig.  612  shows  a  German  por- 
celain jar,  which  is  just  as  useful 
for  preserving  ointments  as  it  is 
for  holding  a  penetrating  sub- 
stance like  green  soap.  Fig.  613 
illustrates  an  amber  glass  stock 
ointment-jar  made  by  Whitall,  Tatum  &  Co.  The  letters  for  the  label 
are  blown  in  the  glass,  and  then  ground  oif,  so  that  the  label  is  inde- 


Ointment-jar  {amber 


Fio.  616. 


Fig.  614. 


Fig.  615. 


Jar  for  dispeDsing  ointments.  Ointment-jar,  wooden  top.  German  ointment-jar, 


structible.  The  only  difficulty  is  that  the  label  requires  a  strong  light 
to  enable  it  to  be  seen  clearly.  For  dispensing  ointments  the  opal 
glass  jar  is  very  useful.  One  of  the  best  shapes  is  shown  in  Fig.  6 1 4. 
The  bottom  is  rounded,  so  that  the  patient  can  easily  reach  all  the 
ointment  with  the  finger,  and  the  top  is  metallic,  with  a  screw-cap. 
There  is  room  for  the  label  on  the  glass.  The  jar  shown  in  Fig.  615  is 
not  recommended.  The  bottom  forms  an  angle  with  the  sides  which 
collects  the  ointment,  the  shoulder  also  catches  a  portion,  whilst  the 
wooden  top  is  very  apt  to  shrink,  so  that  there  is  difficulty  in  getting 
it  off  without  breaking  it.  The  glass  box  shown  in  Fig.  616  lias  a 
wooden  top  with  a  lithographed  label.  These  are  certainly  the  hand- 
somest ointment-boxes  and  the  most  expensive.  The  lids  will  often 
contract,  however,  and  give  trouble  in  getting  them  on  and  off.  Col- 
lapsible tubes,  made  by  A.  H.  AVirz  &  Co.,  of  Philadelphia,  are  used 
in  dispensing  soft  ointments.     If  the  latter  contain  no  acid  or  corrosive 
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Fio.  617. 


Fio.  618. 


Collapsible  tubes. 


Paper-covered  chip  box. 


constituents  they  answer  an  admirable  purpose  as  containers  for  them  (see 
Fig.  617).     These  soft  metal  tubes  are  filled  from  the  bottom  with  the 

ointment    melted    with  just 

sufficient  heat  to  permit  it  to 

be  jM)ured,  and  then  closed 

by  folding  the  ends  together, 

as  shown  in  one  of  them,  and 

rolling  the  fold  over  twice 

with  a  pair   of  pliers.     A 

screw-cap  is  placed  upon  the 

top,  and  the  ointment  is  per- 
fectly j)r{)tectetl  from  expo- 
sure.   To  obtain  a  little,  the 

screw-cap  is  taken  off,  and  the 

bottom  of  the  tube  slightly 

pressed  between  the  thumb 
and  finger,  when  a  portion  of  the  ointment  quickly  exudes.  Of  the 
very  cheap  boxes,  those  turned  from  wood  are  totally  unfit  for  dis- 
pensing ointments.  The  ointment  quickly  penetrates  through  the 
grain  of  the  wooden  bottom,  and  the  greasy  abomination  is  exceed- 
ingly unwelcome  to  most  housekeepers.  A  chip-wood  box  covered  with 
pasteboard  is  preferable,  because  it  offers  more  resistance  to  the  passage 
of  the  fatty  substance  (see  Fig.  618).  The  impervious  walnut  boxes, 
made  by  gluing  several  veneers  of  hard  wood  together,  are  still  better. 
Finishing  Ointments. — Some  skill  is  required  to  fill  a  box  with 
ointment  neatly  and  deftly  by  using  a  spatula  without  soiling  the  ex- 
terior of  the  box.  The  surface  is  generally  scraped  with  the  edge  of  the 
spatula  to  give  it  a  smooth  finish,  and  this  is  sometimes  held  near  a 
hot  surface,  like  a  stove-plate,  to  give  it  a  gloss.  Occasionally  it  will 
be  found  that  some  nervous  patients  desire  to  be  assured  that  an  oint- 
ment or  cerate  has  not  been  tam- 
"■  pored  with  by  a  servant,  and  it  may 

be  desirable  for  other  reasons  to  finish 

Fig.  620. 


Ointment-finisher. 


Finishing  ointments. 


the  surface  of  an  ointment  with  a  distinctive  design.  This  may  be  done 
by  cutting  a  piece  of  tin  into  a  shape  similar  to  that  shown  in  Fig. 
619.     By  placing  one  of  the  teeth  on  the  edge  of  the  jar  (see  Fig.  620), 
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and  slowly  rotating  it,  with  alternate  pauses,  a  very  neat  finish  may  be 
given  to  the  surface.  The  finisher  (see  Fig.  619)  shows  fijur  sides,  and 
is  of  course  capable  of  making  four  patterns. 

Emplastra.     Plasters. 

Plasters  are  substances  intended  for  external  application,  of  such 
consistence  that  they  adhere  to  the  skin,  and  require  the  aid  of  heat  in 
spreading  them.  The  word  plaster  is  applied  not  only  to  the  solid  sub- 
stance which  is  used  to  spread  upon  the  muslin,  leather,  paper,  or  other 
material  which  serves  to  hold  it,  but  to  the  spread  plaster  itself.  The 
basis  of  most  of  the  officinal  plasters  is  either  lead  plaster,  a  gum-resin,  or 
Burgundy  pitch. 

In  the  preparation  of  plasters,  care  is  requisite  that  the  heat  em- 
ployed be  not  sufficiently  elevated  to  produce  decomposition,  nor  so  long 
continued  as  to  drive  off  any  volatile  ingredient  upon  which  the  virtues 
of  the  preparation  may  in  any  degree  depend.  After  having  been  pre- 
pared, they  are  usually  shaped  into  cylindrical  rolls,  and  wrapped  in 
paper  to  exclude  the  air.  Plasters  should  be  firm  at  ordinary  tempera- 
tures, should  spread  easily  when  heated,  and,  after  being  spread,  should 
remain  soft,  pliable,  and  adhesive,  without  melting,  at  the  heat  of  the 
human  body.  When  long  kept,  they  are  apt  to  change  color  and  to 
become  hard  and  brittle ;  and,  as  this  alteration  is  most  observable 
upon  their  surface,  it  must  depend  chiefly  upon  the  action  of  the  air, 
which  should  therefore  be  as  much  as  possible  excluded.  The  defect 
may  usually  be  remedied  by  melting  the  plaster  with  a  moderate  heat 
and  adding  a  sufficient  quantity  of  oil  to  give  it  the  due  consistence. 
To  soften  the  surface  of  a  spread  plaster,  it  should  be  brushed  with  a 
little  tincture  of  camphor.     Thirteen  plasters  are  official. 

Official  Plasters  containing  Gum-Resins  as  their  Basis. 

Emplastrum  Ammoniaci     Made  by  triturating  180  Gm.  of  mercury  with  8  Gm.  of  oleate  of 

cum  Hydrargyro.  mercury  until  the  former  is  extinguished;  then  incorporating  720 

Gm.  of  ammoniac,  which  has  previously  been  digested  in   1000 

C.c.  of  diluted   acetic  acid,  until  emulsionized  ;    lastly,  adding 

sufficient  melted  lead  plaster  to  make  1000  Gm. 

Official  Plasters  containing  Lead  or  Resin  Plaster  as  their  Basis. 

Emplastrum  Arnicas.  Made  by  incorporating  thoroughly  330  Gm.  of  extract  of  arnica 

root  with  670  Gm.  of  resin  plaster,  previously  melted  by  means 
of  a  water-bath. 

Emplastrum  Belladonnse.  Made  by  melting  together  400  Gm.  each  of  resin  plaster  and  soap 
plaster,  and  incorporating  200  Gm.  of  extract  of  belladonna  leaves. 

Emplastrum  Ferri.  Made  by  melting  together  720  Gm.  of  lead  plaster,  60  Gm.  of  olive 

oil,  and  140  Gm.  of  Burgundy  pitch;  then  adding  90  Gm.  of 
ferric  hydrate,  and  stirring  until  cool. 

Emplastrum  Hydrargyri.  Made  by  triturating  300  Gm.  of  mercury  with  12  Gm.  of  oleate  of 
mercury,  and  adding  enough  lead  plaster  to  make  1000  Gm. 

Emplastrum  Opii.  Made  by  rubbing  60  Gm.  of  extiact  of  opium  with  80  C.c.  of  water 

until  soft ;  then  adding  to  it  180  Gm.  of  Burgundy  pitch  and  760 
Gm.  of  lead  plaster,  previously  melted  together;  lastly,  heating 
and  stirring  until  of  the  proper  consistence. 

Emplastrum  Plumbi.  Made  by  rubbing  gradually  3200  Gm.  of  lead  oxide  with  6000  Gm. 

of  olive  oil,  placing  in  a  suitable  vessel,  and  adding  1000  C.c.  of 
water  to  the  mixture,  boilin;!;  the  whole  together,  and  adding 
cautiously  a  little  water,  IVom  time  to  time,  as  it  is  consumed. 
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Official  Plasters  containing  Lead  or  Resin  Plaster  as  their  Basis. — Continued. 

Emplastrum  llcsinao.  Maile  by  adding  140  Gra.  of  icsin  to  800  Gm.  of  lead  plaster  and 

fiO  (Jul.  of  yellow  wax,  previously  melted;  then  mixing  the  whole 

thoroughly. 
Emplastrum  Saponis.  Made  by  rubbing  100  (im.  of  soap  with  sufficient  water  to  form  a 

soft  mass ;  then  mixing  thoroughly  with  900  Gm.  of  load  plaster 

previously  molted. 

Official  Plasters  containing  Burgundy  or  Canada  Pitch  as  their  Basis. 

Emplastrum    Pieis    Bur-     Made  by  fusing  together  800  (Jm.  of  Burgundy  pitch  and  150  Gm. 
gundicae.  of  yellow  wax,  incorporating  50  Gm.  of  olive  oil,  and  stirring  con- 

stantly until  cool. 
Emplastrum    Picis   Can-     Made  by  heating  80  Gm.  of  cerate  of  cantharides  to  about  212°  F., 
tharidatum.  straining,  and  adding  to  the  strained  liquid  920  (}m.  of  Burgundy 

pitch ;  lastly,  melting  them  together  and  stirring  until  cool. 

Official  Spread  Plasters. 

Emplastrum  Capsici.  Made  by  spreading  a  thin  and  even  layer  of  melted  resin  plaster 

upon  muslin,  and  allowing  to  cool ;  then  applying  a  thin  coating 
of  oleoresin  of  capsicum  by  means  of  a  brush. 

Emplastrum  Ichthyo-  Made  by  dissolving  10  Gm.  of  ising'ass  in  sufficient  hot  water  to 

coUse.  make  the  solution  weigh   120  Gm.  ;  then  spreading  one-half  of 

this  upon  taflFeta  by  means  of  a  brush ;  then  adding  1  Gm.  of 
glycerin  and  40  Gm.  of  alcohol  to  the  remaining  solution,  and 
applying  in  the  same  manner;  lastly,  coating  the  reverse  of  the 
taffeta  with  tincture  of  benzoin,  and  allowing  to  dry. 

EMPLASTRUM    AMMONIACI    CUM    HYDRARGYRO.   U.S.     Ammoniac 
Plaster  with  Mercury. 

Metric.  Old  form. 

Ammoniac 720  Gm.  11  oz.  av.  228  gr. 

Mercury 180  Gm.  2  oz.  av.  385  gr. 

Oleate  of  Mercury 8  Gm.  66  grains. 

Diluted  Acetic  Acid 1000  C.c.  1  pint. 

Lead  Plaster,  a  suflBcient  quantity, 

To  make 1000  Gm.  16  oz.  av. 

Digest  the  Ammoniac  with  the  Diluted  Acetic  Acid,  in  a  suitable 
vessel,  avoiding  contact  with  metals,  until  it  is  entirely  emulsified ; 
then  strain,  and  evaporate  the  strained  liquid  by  means  of  a  water-bath, 
stirring  constantly,  until  a  small  portion,  taken  from  the  vessel,  hardens 
on  cooling.  Triturate  the  Oleate  of  Mercury  with  the  Mercury  grad- 
ually added,  until  globules  of  the  metal  cease  to  be  visible.  Next 
add,  gradually,  the  Ammoniac,  while  yet  hot ;  and  finally,  having  added 
enough  Lead  Plaster,  previously  melted  by  means  of  a  water-bath,  to 
make  the  mixture  weigh  1000  Gm.  [old  form  16  oz.  av.],  mix  the 
whole  thoroughly. 

EMPLASTRUM    ARNICffii.    U.  S.      Arnica  Plaster. 

Metric.  Old  form. 

Extract  of  Arnica  Root 330  Gm.  5  oz.  av. 

Resin  Plaster 670  Gm.  11  oz.  av. 

To  make 1000  Gm.  16  oz.  av. 

Add  the  Extract  to  the  Plaster,  previously  melted  by  means  of  a 
water-bath,  and  mix  them  thoroughly. 
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EMPLASTRUM    BELLADONNiE.   U.  S.     Belladonna  Plaster. 

Metric.  Old  form. 

Alcoholic  Extract  of  Belladonna  Leaves 200  Gm.  2  oz.  av. 

Resin  Plaster 400  Gm.  4  oz.  av. 

Soap  Plaster 400  Gm.  4  oz.  av. 

To  make 1000  Gm.  10  oz.  av. 

Melt  the  Plasters  on  a  water-bath  ;  then  add  the  Extract  of  Bella- 
donna Leaves,  and  continue  the  htat,  stirring  constantly,  until  a  homo- 
geneous mass  results. 

EMPLASTRUM    CAPSICL   U.  S.     Capsicum  Plaster. 
Oleoresin  of  Capsicum, 
Resin  Plaster,  each,  a  sufficient  quantity. 

Melt  the  Resin  Plaster  at  a  gentle  heat,  spread  a  thin  and  even  layer 
of  it  upon  muslin,  and  allow  it  to  cool.  Then,  having  cut  off  a  piece 
of  the  required  size,  apply  a  thin  coating  of  Oleoresin  of  Capsicum,  by 
means  of  a  brush,  leaving  a  narrow,  blank  margin  along  the  edges. 

A  space  of  10  Centimetres  [old  form  4  inches]  square  should  con- 
tain about  0.25  Gm.  [old  form  4  graius]  of  Oleoresin  of  Capsicum. 

EMPLASTRUM  FERRL   U.  S.     Iron  Plaster.     [Strengthening  Plaster.] 

Metric.  Old  form. 
Ferric  Hydrate,  dried  at  a  temperature  not  ex- 
ceeding 80°  C.  (176°  r.)      90  Gm.  1  oz.  av.  192  gr. 

Olive  Oil 50  Gm.  350  grains. 

Burgundy  Pitch 140  Gm.  2  oz.  av.  105  gr. 

Lead  Plaster 720  Gm.  11  oz.  av.  228  gr. 

To  make 1000  Gm.  16  oz.  av. 

Melt  the  Lead  Plaster  and  Burgundy  Pitch  by  means  of  a  water- 
bath,  and  add  the  Olive  Oil ;  then  add  the  Ferric  Hydrate,  and  stir 
constantly  until  the  mixture  thickens  on  cooling. 

EMPLASTRUM    HYDRARGYRL   U.  S.     Mercurial  Plaster. 

Metric.  Old  form. 

Mercury 300  Gm.  5  oz.  av. 

Oleate  of  Mercury 12  Gm.  84  grains. 

Lead  Plaster,  a  sufficient  quantity, 

To  make 1000  Gm.  16  oz.  av. 

Triturate  the  Mercury  with  the  Oleate  of  Mercury  in  a  tared  capsule 
until  globules  of  metal  are  no  longer  visible.  Then  place  the  capsule 
on  a  water-bath,  add  enough  Lead  Plaster,  previously  melted,  to  make 
the  contents  weigh  1000  Gm.  [old  form  16  oz.  av.],  and  mix  the  whole 
thoroughly. 

EMPLASTRUM    ICHTHYOCOLL^.   U.  S.     Isinglass  Plaster. 
[Court  Plaster.] 

Metric,  Old  form. 

Isinglass 10  Gm.  155  grains. 

Alcohol 40  Gm.  1|  fl.  oz. 

Glycerin i  Gm.  12  minims. 

Water, 

Tincture  of  Benzoin,  each,  a  sufficient  quantity. 
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Dissolve  the  Isintjlass  in  a  sufficient  qnantity  of  hot  Water  to  make 
the  solution  weigh  120  Gm.  [old  form  or  measure  4  fl.  oz.].  Spread 
one-half  of  this,  in  successive  layers,  upon  taffeta  (stretched  on  a  frame), 
by  means  of  a  brush,  waiting  after  each  application  until  the  layer  is 
dry.  Mix  the  second  half  of  the  Isinglass  solution  with  the  Alcohol 
and  Glycerin,  and  apply  it  in  the  same  manner.  Then  reverse  the 
taffeta,  coat  it  on  the  back  with  Tincture  of  Benzoin,  and  allow  it  to 
become  perfectly  dry.  Cut  the  plaster  in  pieces  of  suitajble  length  and 
preserve  them  in  well-closed  vessels.  The  above-directed  quantities 
are  sufficient  to  cover  a  piece  of  taffeta  38  Centimetres  [old  form  15 
inches]  square. 

EMPLASTRUM    OPII,   U.  S.     Opium  Plaster. 

Metric.  Old  form. 

Extract  of  Opium 6o  Gm.  1  oz.  av. 

Burgundy  Pitch i8o  Gm.  3  oz.  av. 

Lead  Plaster       760  Gm.  12^  oz.  av 

Water 80  C.c.  1|  fl.  oz. 

To  make 1000  Gm.  17  oz.  av. 

Rub  the  Extract  of  Opium  with  the  Water,  until  it  is  uniformly 
soft,  and  add  it  to  the  Burgundy  Pitch  and  Lead  Plaster  melted 
together  by  means  of  a  water-bath  ;  then  continue  the  heat  for  a  short 
time,  stirring  constantly,  until  the  moisture  is  evaporated. 

EMPLASTRUM    PICIS   BURGUNDICiE.   U.  S.  Burgundy  Pitch  Plaster. 

Metric.  Old  form. 

Burgundy  Pitch 800  Gm.  13  oz.  av. 

Olive  Oil 50  Gm.  350  grains. 

Yellow  Wax 150  Gm.  2  oz.  av.  175  gr. 

To  make 1000  Gm.  about  16  oz.  av. 

Melt  together  the  Burgundy  Pitch  and  Yellow  Wax,  then  incor- 
porate the  Olive  Oil,  and  stir  constantly,  until  the  mass  thickens  on 
cooling. 

EMPLASTRUM    PICIS   CANTHARIDATUM.    U.S.     Cantharidal  Pitch 
Plaster.       [Wakmino  Plaster.] 

Metric.  Old  form. 

Cerate  of  Cantharides 80  Gm.  6G0  grains. 

Burgundy  Pitch,  a  bufEciont  quantity, 

To  make 1000  Gm.  16  oz.  av. 

Melt  the  Cerate  of  Cantharides  on  a  water-bath  containing  boiling 
water,  and  continue  the  heat  for  fifteen  minutes  ;  then  strain  it  through 
a  piece  of  muslin  of  close  texture  so  tliat  the  Cantharides  will  be  re- 
tained on  the  muslin.  To  the  strained  liquid  add  a  sufficient  quantity 
of  Burgundy  Pitch  to  make  the  whole  weigh  1000  Gm.  [old  form  IG 
oz.  av.],  render  the  mixture  homogeneous  by  stirring,  remove  the  heat, 
and  stir  the  mass  until  it  thickens  on  cooling. 
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EMPLASTRUM    PLUMBI.    U.S.     Lead  Plaster. 

[Diachylon  Plaster.] 

Metric.  Old  form. 

Lead  Oxide  . 3200  Gm.  32  oz.  av. 

Olive  Oil 6000  Gm.  63  fl.  oz. 

Water,  a  sufficient  quantity. 

Mix  the  Lead  Oxide,  previously  passed  through  a  No.  80  sieve, 
intimately  with  about  one-half  of  the  Olive  Oil,  by  trituration,  and 
add  the  mixture  to  the  remainder  of  the  Oil  contained  in  a  bright 
copper  boiler  of  a  capacity  equal  to  at  least  four  times  the  bulk  of 
the  ingredients.  Then  add  1000  C.c.  [old  form  10  fl.  oz.]  of  boil- 
ing Water,  and  boil  the  whole  together,  over  a  fire,  constantly  stirring 
with  a  wooden  spatula,  until  a  small  portion,  when  dropped  into  cold 
water,  is  found  to  be  pliable  and  tenacious.  From  time  to  time  add  a 
little  Water  to  replace  that  lost  by  evaporation.  When  the  contents 
of  the  boiler  have  acquired  a  whitish  color  and  are  perfectly  homoge- 
neous, transfer  them  to  a  vessel  containing  warm  water,  and  as  soon  as 
the  mass  has  sufficiently  cooled,  knead  it  well  with  the  Water  so  as 
to  remove  the  glycerin,  renewing  the  Water  from  time  to  time,  as  long  as 
it  may  be  necessary.    Finally  divide  the  mass  into  rolls  of  suitable  size. 

A  yellowish-white,  pliable,  and  tenacious,  but  not  greasy  mass,  gradually  acquiring 
a  brownish  tint  on  the  outside. 

On  treating  5  Gm.  of  Lead  Plaster  with  25  C.c.  of  benzol,  a  somewhat  viscid  and 
slightly  turbid  solution  will  result,  which  will  separate  into  a  clear  and  a  gelatinous 
layer  after  some  time,  but  which  should  not  deposit  any  sediment  (absence  of  uncom- 
bined  lead  oxide). 

EMPLASTRUM    RESIN/E.   U.S.     Resin  Plaster. 

[Adhesive  Plaster.] 

Metric.  Old  form. 

Resin,  in  fine  powder 140  Gm.  2  oz.  av.  105  gr. 

Lead  Plaster 800  Gm.  13  oz.  av. 

Yellow  Wax 60  Gm.  420  grains. 

To  make 1000  Gm.  about  16  oz.  av. 

Melt  the  Lead  Plaster  and  Yellow  Wax  together  with  a  gentle  heat ; 
then  add  the  Resin,  and,  when  it  is  melted,  mix  the  mass  thoroughly. 

EMPLASTRUM    SAPONIS.   U.S.     Soap  Plaster. 

Metric.  Old  form. 

Soap,  dried  and  in  coarse  powder 100  Gm.  1  oz.  av. 

Lead  Plaster 900  Gm.  9  oz.  av. 

Water,  a  sufficient  quantity. 

Rub  the  Soap  with  enough  Water  to  reduce  it  to  a  semi-liquid  state  ; 
then  mix  it  with  the  Lead  Plaster,  previously  melted,  and  evaporate 
to  the  proper  consistence. 

Spreading  Plasters. — Since  the  introduction  of  machine-spread 
plasters  the  preparation  of  a  plaster  by  a  pharmacist  upon  the  pre- 
scription of  a  physician  has  become  almost  a  "  lost  art." 

Plasters  are  prepared  for  use  by  spreading  them  upon  leather,  muslin, 
or  paper,  according  to  the  particular  purposes  they  are  intended  to 
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Fig.  621. 


Cutting  plaster-paper. 


answer.  Leather  is  most  convenient  when  the  application  is  made  to 
the  sound  skin,  muslin  when  the  plaster  is  used  as  a  dressing  to  ulcer- 
ated or  abraded  surfaces  or  with  the  view  of  bringing  and  retaining 
together  the  sides  of  wounds.     The  leather  usually  preferred  is  white 

sheep-skin,  or  the  kind  known  com- 
mercially as  "  hemlock  splits."  A 
margin  about  a  quarter  or  half  an 
inch  broad  should  usually  be  left 
uncovered,  in  order  to  fac-ilitate  the 
removal  of  the  plaster  and  to  pre- 
vent the  clothing  in  contact  with 
its  edges  from  being  soiled.  An 
accurate  outline  may  be  obtained  by 
pasting,  or  fastening  with  thumb- 
tacks, upon  the  leather  a  piece  of 
paper  so  cut  as  to  leave  in  the  centre 
a  vacant  space  of  the  required  dimensions,  and  removing  the  paper 
when  no  longer  needed.  The  paper  is  folded  four  times.  Fig.  621 
shows  one-fourth  of  the  whole  in  the  act  of  being  cut :  the  rounded 
corners  give  a  neater  finish  than  square  ones.  The  same  object  may 
often  be  accomplished  by  employing  two  narrow  rulers  of  sheet-tin 
graduated  in  inches,  and  so  shaped  that  each  of  them  will  form  two 
sides  of  a  rectangle.     These  may  be  applied  in  such  a  manner  as  to 

enclose  within  them 
■       ■  any  given  rectangu- 

lar space,  and  may 
be  fixed  by  weights 
upon  the  leather,  or 
_  preferably  adjusted 
^  by  set-screws,  while 
the  plaster  is  spread. 
The  Franciscus  ma- 
chine is  constructed 
on  this  principle  (see 
Fig.  622).^  For  any 
other  shape,  as  in  the  case  of  plasters  for  the  breast,  pieces  of  tin  may 
be  era})loyed  having  a  space  within,  corresponding  to  the  required  out- 
line. Figs.  623,  624,  625,  626,  627,  628,  629,  and  630  show  patterns 
for  plasters  with  margins  for  various  parts  of  the  body.  Figs.  623  and 
624  are  for  u.se  behind  the  ears,  the  ])ointed  portion  of  the  plasters 
being  used  for  the  top.  Care  must  be  observed  to  have  the  ])hysician 
designate  whether  the  plaster  is  intended  for  the  right  ear  (Fig.  624) 
or  the  left  ear  (Fig.  623).  Chest  plasters  are  sometimes  cut  in  the 
shape  of  Fig.  625 ;  those  intended  for  use  between  the  shoulders  may 
have  the  form  of  Fig.  626.  In  Fig.  627  a  plaster  is  shown  which  is 
intended  for  the  "small  of  the  back,"  and  in  Fig.  628  is  one  for  either 
the  right  or  the  left  side.  Fig.  629  shows  a  pattern  for  fastening  to 
kid,  to  spread  a  breast  plaster  on,  and  Fig.  630  represents  the  plaster 


Franciscus  jilastur-lxiiuu. 


'  The  other  side  of  this  valuable  apparatus  can  be  used  as  a  lozenge-board  or  pill-machine. 
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with  the  margin  as  spread  from  such  a  pattern.     The  spreading  of 
the  plaster  is  most  conveniently  accomplished  by  the  use  of  a  spatula  or 


Fig.  623. 


Fig.  624. 


Fig.  625. 


Fig.  626. 


Left  ear  plaster. 


Eight  ear  plaster. 


Chest  plaster. 


Shoulder  plaster. 


Back  plaster. 

Fig.  629. 


Side  plaster. 


Fig.  630. 


plaster-iron  (see  Fig.  632).  This  may  be  heated  by  means  of  a  spirit-lamp. 

Care  must  be  taken  that  the  instrument  be  not  so  hot  as  to  discolor  or 

decompose  the  plaster ; 

and     special     care    is  ^^^-  ^^7.  Fig.  628. 

requisite    in    the    case 

of  those  plasters  which 

contain  a  volatile  in- 
gredient.    A  sufficient 

portion  of  the  plaster 

should  first  be  melted 

by  the  heated  instru- 
ment, and,  having  been 

received  on  a  piece  of 

coarse   stiff   paper,    or 

in  a  shallow  tin  tray 

open   on   one   side, 

should,    when    nearly 

cool,  be  transferred  to 

the  leather  and  applied 

quickly  and  evenly  over 

its   surface.      By   this 

plan  the  melted  plaster 

is  prevented  from  penetrating  the  leather,  as  it  would  be  apt  to  do  if 

applied  too  hot.  Before  removing 
the  paper  from  the  edge  of  the 
plaster,  if  this  has  become  so  hard 
as  to  crack,  the  iron  should  be 
drawn  over  the  line  of  junction. 
Fig.  631  shows  one  method  of 
spreading  a  small  plaster  with  a 
spatula.  Strips  of  paper  are  fast- 
ened upon  the  kid  with  thumb- 
tacks (such  as  are  used  by  draughts- 
men :  one  is  shown  in  the  cut  in 
profile),  a  piece  of  waste  paper  is 
fastened  at  the  top  to  prevent  soil- 
ing the  margin,  the  melted  plaster 

is  poured  upon  it,  and  the  spatula,  having  been  previously  warmed  by 


Breast  plaster  pattern. 


Breast  plaster. 


Fig.  631. 


Spreading  a  plaster. 
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^.=c=CII> 


Plaster-iron, 


passing  it  through  an  alcohol  flame  or  that  of  a  Bunsen  burner,  is  used 
by  quickly  passing  the  edge  of  the  blade  over  the  surface ;  a  i)oi"tion 

of  the  melted  plaster  precedes 
Fig.  632.  the  blade  in  its  passage,  and 

thus  a  thin  layer  is  spread 
upon  the  leather.  Especial  care 
must  be  observed  not  to  allow 
very  hot  i)laster  to  remain 
upon  tiic  leather,  or  it  may 
pass  through  and  discolor 
the  back.  For  large  plasters,  the  plaster-iron  (see  Fig.  632)  may  be 
employed ;  this  is  heated,  and,  owing  to  the  greater  weight  of  metal, 
it  holds  the  heat  much  better  than  the  blade  of  a  spatula :  it  is,  how- 
ever, not  so  easily  nor  so  quickly  used  as  the  latter  instrument  by  those 
unaccustomed  to  it.  After  the  plaster  has  been  spread,  the  strips  of 
paper  are  carefully  removed,  and  if  the  plaster  is  brittle  it  should  be 
held  near  the  source  of  heat,  so  that  the  strips  may  be  removed  without 
tearing  off  pieces  of  the  plaster  from  the  leather. 

Large  quantities  of  stock  plasters  may  be  spread  by  the  apparatus 
shown  below.  To  an  oblong  rectangular  block  of  hard  wood,  slightly 
convex  on  its  upper  surface,  is  attached  by  a  movable  joint  a  sheet- 

FiG.  635. 


Fig.  637. 

^ 

Plaster-pattern. 


Fig.  634. 


Plaster-block,  open.  Plaster  block,  closed. 

Fig.  638. 


C:::1E 


Plaster-iron  (double  handle). 


S=0 


iron  frame,  with  an  opening  of  the  dimensions  of  the  plaster  to  be  spread, 
and  clasps  at  the  other  end,  by  which  this  may  be  fixed  to  the  block  (see 
Fig.  633).  Another  portion  of  the  apparatus  is  a  sheet-iron  or  tin  frame, 
by  which  the  leather  is  cut  out  and  the  margin  marked  (see  Fig.  637). 
The  leather  thus  prepared  is  laid  on  the  convex  surface  of  the  block  ;  the 
sheet-iron  frame  is  Ijrought  down  on  it  evenly,  as  shown  in  Fig.  634  ; 
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the  plaster,  previously  melted,  but  not  too  hot,  is  poured  on  the  leather 
in  the  centre,  and,  by  means  of  a  square  iron  bar  having  a  wooden 
handle  at  each  end  (see  Fig.  638),  which  has  been  heated  by  a  spirit- 
lamp,  it  is  spread  uniformly  over  the  surface,  the  thickness  being  regu- 
lated by  the  frame  against  which  the  iron  is  pressed.  Any  excess  of 
plaster  is  thus  pressed  over  upon  the  frame.  The  heated  point  of  an 
awl  (see  Fig.  635)  is  then  drawn  along  the  interior  edge  of  the  frame  so 
as  to  separate  the  plaster  from  it,  after  which  the  clasps  are  unfastened 
and  the  plaster  removed. 

The  dipper  shown  in  Fig.  636  is  well  adapted  for  holding  suitable 
quantities  for  spreading  plasters  extemporaneously.  If  a  portion  of 
the  various  roll  plasters  be  melted  and  run  into  a  number  of  these,  and 
the  dippers  labelled,  they  will  be  found  very  convenient  as  containers. 

Blisters  do  not  usually  require  the  application  of  heat  to  spread  them  : 
they  may  be  spread  on  adhesive  plaster  in  the  same  way  as  plasters  are 
prepared.  The  spatula  shown  in  Fig.  639  is  well  fitted  for  spreading 
blisters,  as  it  gives  room  for  the  fingers  and  permits  a  solid  grasp  of  the 
handle.    The  practice  of  using  the  thumb  in  spreading  blisters,  although 

Fig.  639. 


Blister-spatula. 


tolerated  by  many  good  pharmacists,  should  be  regarded  as  more 
honored  in  the  breach  than  in  the  observance :  it  is  an  unnecessary 
and  inelegant  procedure,  the  spatula  giving  a  much  smoother  finish. 

Chartae.     Papers. 

Papers  are  preparations  intended  principally  for  external  applica- 
tion, made  either  by  saturating  paper  with  medicinal  substances,  or  by 
applying  the  latter  to  the  surface  of  the  paper  by  the  addition  of  some 
adhesive  liquid.     Only  two  papers  are  official :  they  are  as  follows  : 

CHARTA  POTASSII  NITRATIS.   U.S.     Potassium  Nitrate  Paper. 

Metric.  Old  form. 

Potassium  Nitrate 200  Gm,  1  oz.  av. 

Distilled  Water 800  C.c.  4  fl.  oz. 

Dissolve  the  Potassium  Nitrate  in  the  Distilled  Water.  Immerse 
strips  of  white,  unsized  paper  in  the  solution,  and  dry  them.  Keep 
the  paper  in  well-closed  vessels.  This  paper  is  used  in  asthma  by 
burning  and  inhaling  the  fumes. 

CHARTA  SINAPIS.   U.S.     Mustard  Paper. 

Metric.  Old  form. 

Black  Mustard,  in  No.  60  powder 100  Gm.  10  oz.  av. 

India-Rubber 10  Gm,  1  oz.  av. 

Benzin, 

Carbon  Bisulphide,  each,  a  sufficient  quantity. 
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Pack  the  Black  Mustard  in  a  conical  percolator,  and  gradually  })our 
Benzin  upon  it  until  the  percolate  ceases  to  produce  a  permanent,  j^reasy 
stain  upon  blotting  paper.  Remove  the  jiovvdcr  from  the  percolator, 
and  dry  it  by  exposure  to  the  air.  Havini^  meanwhile  dissolved  the 
India-Rubber  in  a  mixture  of  100  C.c.  [old  form  10  fl.  oz.],  each,  of 
Benzin  and  Carbon  Disulphide,  mix  the  purified  Mustard  with  a  suf- 
ficient quantity  of  the  solution  to  produce  a  semi-liquid  magma,  and 
apply  this,  by  means  of  a  suitable  brush,  to  one  side  of  a  piece  of  rather 
stiiF,  well-sized  paper,  so  as  to  cover  it  completely,  and  then  allow  the 
surface  to  dry.  A  surface  of  sixty  square  centimetres  [old  form  9^ 
square  inches]  should  contain  about  4  Gm.  [old  form  62  grains]  of 
Black  Mustard  deprived  of  oil.  Before  it  is  applied  to  the  skin,  Mus- 
tard Paper  should  be  dipped  in  warm  water  for  about  fifteen  seconds. 


QUESTIONS  ON  CHAPTER  LXVII. 
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"What  are  cerates  ?     Why  are  they  so  called  ? 

How  are  cerates  made  ? 

How  many  cerates  are  official  ? 

Give  the  formulas  and  official  processes  for  the  following  cerates,  viz.  : 

Cerate — Give  the  Latin  official  name. 

Camphor  cerate — Give  the  Latin  official  name. 

Cantharides  cerate — Give  the  Latin  official  name.     Give  the  synonyrae. 

Spermaceti  cerate — Give  the  Latin  official  name. 

Cerate  of  lead  subacetate — Give  the  Latin  official  name.     Give  the  synonyme. 

Resin  cerate — Give  the  Latin  official  name.     Give  the  synonyme. 

What  are  ointments? 

In  what  difl'erent  ways  are  ointments  made? 

In  ma!<in!5  ointments  by  fusion,  what  precaution  is  necessary? 

How  may  mechanical  impurities  be  separated  ? 

How  are  oiiituicnts  made  by  incorporation  ? 

What  official  ointment  is  made  by  chemical  reaction  ? 

What  three  maxims  should  be  observed  in  makinsj;  or  dispensing  ointments? 

Give  the  formulas  and  modes  of  making  the  following  ointments,  viz.  : 

Ointment  of  carbolic  acid — Give  the  Latin  official  name. 

Ointment  of  tannic  acid — Give  the  Latin  official  name. 

Ointment  of  rose  water — Give  the  Latin  official  name. 

Belladonna  ointment — Give  the  Latin  official  name. 

Chrysarobin  ointment— Give  the  Latin  official  name. 

Diachylon  ointment — (Jive  the  I^atin  official  name. 

Nutgall  ointment — Give  the  Latin  official  name. 

Mercurial  ointment — Give  the  Latin  official  name.     Give  the  synonyme. 

Ointment  of  anunoniated  mercury— Give  the  Latin  official  name. 

Ointment  of  mercuric  nitrate — Give  the  l>atin  official  njune.     Give  the  synonyme. 

Ointment  of  yellow  mercuric  oxide — Give  the  Latin  official  name. 

Ointment  of  red  mercuric  oxide — Give  the  Latin  official  name. 

Iodine  ointment — Give  the  Latin  official  name. 

Iodoform  ointment — Give  the  Latin  official  name. 

Tar  ointment — Give  the  Latin  official  name. 

Ointment  of  lead  carbonate — Give  the  Latin  official  name. 

Ointment  of  lead  iodide — Give  the  Latin  official  name. 

Ointment  of  potassium  iodide — Give  the  Latin  official  name. 
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Stramonium  ointment — Give  the  Latin  oflScial  name. 

Sulphur  ointment— Give  the  Latin  oflScial  name. 

Veratrine  ointment — Give  the  Latin  official  name. 

Ointment  of  zinc  oxide — Give  the  Latin  official  name. 

How  may  cerates  and  ointments  be  preserved  from  rancidity  ? 

"What  kinds  of  jars  are  the  best  receptacles  for  ointments? 

What  is  the  best-shaped  jar  for  dispensing  ointments? 

How  are  collapsible  tubes  used  for  ointments  ? 

"What  sort  of  wooden  boxes  are  best  for  ointments? 

How  may  a  neat  finish  be  given  to  ointments  in  boxes? 

What  are  plasters  ? 

What  is  the  basis  of  most  of  the  official  plasters  ? 

How  many  plasters  are  official  ? 

Give  the  formulas  and  modes  of  making  the  following  plasters,  viz.  : 

Ammoniac  plaster  with  mercury — Give  the  Latin  official  name. 

Arnica  plaster — Give  the  Latin  official  name. 

Belladonna  plaster — Give  the  Latin  official  name. 

Capsicum  plaster— Gi^e  the  Latin  official  name. 

Iron  plaster — Give  the  Latin  official  name.     Give  the  synonyme. 

Mercurial  plaster — Give  the  Latin  official  name. 

Isinglass  plaster — Give  the  Latin  official  name.     Give  the  synonyme. 

Opium  plaster — Give  the  Latin  official  name. 

Burgundy  pitch  plaster — Give  the  Latin  official  name. 

Cantharidal  pitch  plaster — Give  the  Latin  official  name.     Give  the  synonyme. 

Lead  plaster — Give  the  Latin  official  name — Give  the  synonyme. 

Resin  plaster — Give  the  Latin  official  name — Give  the  synonyme. 

Soap  plaster — Give  the  Latin  official  name. 

Upon  what  substances  are  plasters  usually  spread  ? 

What  is  the  method  of  proceeding  in  spreading  a  plaster  upon  leather? 

What  advantage  has  a  plaster-iron  over  a  spatula  for  spreading  plasters  ? 

What  advantage  has  a  spatula  over  a  plaster-iron? 

How  are  blisters  spread  ? 

What  is  a  good  material  upon  which  to  spread  them  ? 

What  are  chartie  or  papers  ? 

How  many  are  official  ? 

How  is  potassium  nitrate  paper  prepared  ? 

How  is  mustard  paper  prepared  ? 

How  is  mustard  paper  used  ? 

How  much  mustard  does  each  square  inch  contain  ? 


PART  VI. 

FORMULARY  OF  UNOFFICIAL 
PREPARATIONS. 


The  following  formulas  have  been  collected  principally  with  the 
view  of  savin<^  the  labor  and  time  of  the  pharmacist,  who  is  often  sud- 
denly called  uj)on  to  prepare  some  remedy  for  which  he  may  not  have 
a  formula  in  his  recipe-book.  The  author's  name  is  appended  to  the 
formula  when  it  is  known,  and  the  selection  has  been  carefully  made 
so  as  to  embrace  many  which  are  not  easy  of  access.  The  subjects  are 
arranged  according  to  the  order  adopted  for  the  official  preparations 
in  Parts  III.  and  IV.,  and,  if  desired,  they  may  be  consulted  in  con- 
nection with  the  subjects  in  those  parts.  The  formulas  of  the  prepara- 
tions of  the  U.  S.  Pharmacopoeia,  1880,  which  were  not  admitted  to  the 
present  Pliarmacopoeia,  have  been  added,  because  many  of  them  are 
still  in  active  use.  As  it  is  very  desirable  to  secure  uniformity  in 
practice  throughout  the  United  States  in  the  use  of  unofficial  prepara- 
tions, the  National  Formulary  has  been  added,  and  the  formulas  for 
many  of  the  preparations  which  were  inserted  in  the  first  edition  of 
this  work  which  conflict  with  these  have  been  dropped.  The  National 
Formulary  preparations  are  distinguished  by  the  letters  N.  F.,  and  the 
original  number  of  the  preparation  in  the  Formulary  will  be  found 
before  the  title. 


INORGANIC  ACIDS. 

Hydrobromic  Acid  Cough  Mixture. 
(Dr  J.  Miliier  FothergiU's.) 
Spirit  of  Chloroform,  B.  P.,  40  min. 

Hydrobromic  Acid  (Diluted),      60  min. 
Syrup  of  Squill,  2  fl.  dr. 

Water,  sufficient  to  make  2  fl.  oz. 

Mix.  Dose  for  an  adult,  a  tablespoon- 
ful. 

Boric  Acid  Cotton. 

Purified  Cotton  Wool,  sufficient. 
Boric  Acid,  60  gr. 

Water,  9  fl.  dr. 

Dissolve  the  Boric  Acid  in  the  Water 
at  a  temperature  of  60°  C.  (140°  F.); 
saturate  the  Purified  Cotton  with  this 
solution,  press  it,  dry  it.  and  preserve  in 
wide-mouth,  cork-stoppered  vials. 


Boric  Acid  Ointment. 

Boric  Acid, 
White  Wax, 
Paraffin, 
Almond  Oil, 
Mix. 

(Lister's.) 

240  gr. 
240  gr. 

I  oz.  (troy) 

1  fl.  oz. 

Boric  Acid  Ointment. 

Boroglvceride,  2  fl.  dr. 

White  Wax,  240  gr. 

Gasoline,  3  fl.  oz. 

Hoat  the  Wax  and  Yaseline  together, 
and  while  hot  add  the  Glycoride  slowly: 
use  constant  stirring  while  cooling. 

BROMINE. 
Antidote  to  the  Poison  of  the  Rattle- 
snake. 

(Bibron's.) 
Bromine,  150  gr. 

Potassium  Iodide,  2  gr. 

Corrosive  Chloride  of  Mercury,      1  gr. 
Diluted  Alcohol,  4  fl.  oz. 

Dissolve.  Take  10  drops  in  a  table- 
jpoonful  of  brandy,  repeated  as  required. 

Bromine  Inhalation. 
(Netolitzky's.) 
Bromine,  16  gr. 

Potassium  Bromide,  16  gr. 

Distilled  Water,  7  fl.  oz. 

Dissolve.  To  be  poured,  a  small  quan- 
tity at  a  time,  upon  a  sponge  or  lint  for 
inhalation  in  croup. 
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Solution  of  Bromine. 

(Dr.  J.  Lawrence  Smith's.) 

Bromine,  240  gr. 

Potassium  Bromide,  80  gr. 

Distilled  Water,  2  fl.  oz. 

Dissolve  the  Potassium  Bromide  in 
about  1  fl.  oz.  of  the  Distilled  Water,  add 
the  Bromine,  agitate,  and  finally  add  the 
remainder  of  the  Distilled  Water.  It 
should  be  kept  in  small,  ground-stoppered 
vials.     Dose,  1  to  2  drops. 

IODINE. 

Iodized  Glycerin. 

Iodized  Oil  of  Bitter  Almond,       1  fl.  dr. 
Glycerin,  7  fl.  dr. 

Mix.     See  next  formula. 

Iodized  Oil  of  Bitter  Almond. 

Iodine,  20  gr. 

Oil  of  Bitter  Almond,  1  fl.  dr. 

Mix,  and  shake  occasionally  for  two 
months. 

Unguentum  lodinii  Compositum.   U.  S. 

1870.  Compound  Iodine  Ointment. 

Iodine,  15  gr. 

Iodide  of  Potassium,  30  gr. 

Water,  30  min. 

Lard,  1  oz.  (troy). 

Dissolve  the  Iodine  and  Iodide  of  Po- 
tassium in  the  Water,  then  incorporate 
the  solution  with  the  Lard. 

lodinal  Collodion. 

(J.  T.  Shinn's.) 

Iodine,  120  gr. 

Canada  Turpentine,  2  fl.  dr. 

Collodion,  8  fl.  oz. 

Dissolve  the  Iodine  and  Turpentine  in 
the  Collodion.  Used  as  a  substitute  for 
Iodine  Ointment. 

Iodized  Phenol. 

(Battey's  formula.) 
Iodine,  240  gr. 

Carbolic  Acid,  1  fl.  oz. 

Mix.  It  is  to  be  diluted  generally  with 
equal  parts  of  Glycerin,  and  applied  twice 
a  day. 

Tinctura  lodinii  Composita.   U.  S.  1870. 

Compound  Tincture  of  Iodine. 
Iodine,  240  gr. 

Iodide  of  Potassium,  1  oz.  (troy). 

Alcohol,  16  fl.  oz. 

Dissolve  the  Iodine  and  Iodide  of  Po- 
tassium  in  the  Alcohol. 

Iodine  Solution. 

(Magendie's.) 
Potassium  Iodide,  240  gr. 

Iodine,  2  gr. 

Peppermint  Water,  6  fl.  oz. 

Dissolve.     Dose,  a  teaspoonful. 


Iodine  Caustic. 

(Rieseberg's.) 
Iodine,  1  oz.  (troy). 

Glycerin,  2  fl.  oz. 

Applied  every  second  day  with  a  brush. 
As  the  preparation  is  very  powerful,  ita 
eflfect  must  be  watched. 

Coster's  Paste. 

Iodine  Pigment,  120  gr. 

Oil  of  Cade,  1  oz.  (troy). 

Mix.  For  an  embrocation.  This  prep- 
aration should  not  be  used  until  it  has 
stood  I'uur  weeks.  The  Iodine  Pigment 
is  made  by  dissolving  60  gr.  of  Iodine  in 
1  fl.  oz.  of  Alcohol,  and  allowing  the  solu- 
tion to  stand  in  a  glass  bottle  for  several 
months  before  use. 

Iodized  Cotton. 
Iodine,  60  gr. 

Purified  Cotton,  IJ  fl.  oz. 

Enclose  the  Iodine  in  filtering-paper, 
and  place  it  at  the  bottom  of  a  flask  with 
a  wide  mouth  ;  then  introduce  the  Cotton, 
and  close  the  flask  by  covering  the  mouth. 
Place  the  flask  in  a  moderately  warm  place 
until  the  Cotton  appears  to  be  uniformly 
colored  by  the  Iodine. 

Ethereal  Tincture  of  Iodine. 

(Magendie's.) 
Iodine,  32  gr. 

Ether,  1  fl.  oz 

Dissolve.     Used  externally. 

SULPHUR. 
Unguentum  Sulphuris  lodidi.     U.  S. 

1870.     Ointment  of  Iodide  of  Sul- 
phur. 
Iodide  of  Sulphur,  30  gr. 

Prepared  Lard,  1  oz.  (troy). 

Triturate  the  Iodide  of  Sulphur  in  a 
porcelain  mortar,  and  gradually  add  the 
Lard,  rubbing  them  together  until  the 
ointment  is  perfectly  smooth  and  free 
from  grittiness. 

Vleminckx's  Solution. 
Lime,  240  gr. 

Sublimed  Sulphur,  1  oz.  (troy). 

Water,  10  fl.  oz. 

Boil  down  to  6  fl.  oz.  and  filter.  Used 
externally  in  acne. 

PHOSPHORUS. 

Syrup  of  the  Hypophosphites. , 

(Parristi's.) 
Calcium  H3'pophosphito,     360  gr. 
Sodium  Hypophosphite,      120  gr. 
Potassium  Hypophosphite,  120  gr. 
Sugar,  13  oz.  (troy). 

Hot  Water,  10  fl.  oz. 

Orange  Flower  Water,  4  fl.  dr. 
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Dissolve  the  salts  in  the  Hot  AViitor, 
filter  through  paper,  dissolve  the  Sugsir 
in  the  solution  by  the  aid  of  heat,  strain, 
and  add  the  Orange-Flower  Water.  Dose, 
a  leaspoonful,  oontaiiiing  nearly  5  gr.  of 
the  mixed  salts. 

Compound  Solution  of  the  Hypophos- 
phites    of    Iron,    Soda,     Lime,    and 
Magnesium. 
Calcium  Hypuphosphite,  11  oz.  80 gr.  av. 
Oxalic  Acid,  IJ  oz.  av. 

Ferrous  Sulphate,  2  oz.  av.  260gr. 

Sodiiun  Suljihate,  6oz.  av.  TiOgr. 

Magnesium  Sulphate,        1  oz  av.  420gr. 
Boiling  Water,  5  pints. 

Water,  a  sutficient  quan- 
tity to  make  100  fl.  oz. 
Dissolve  tiie  Calcium  Hypophosphite  in 
the  Boiling  Water,  add  the  Oxalic  Acid, 
stirring  for  a  minute,  and  then  the  other 
ingredients  in  the  order  given.  Agitate 
for  two  or  three  minutes,  allow  tlie  mix- 
ture to  become  cold,  tiller  into  a  bottle 
marked  100  fl.  oz.,  and  wash  the  Calcium 
Oxalate  and  Sulphate,  which  remain  on 
the  filter,  with  Water  until  100  fl.  oz.  of 
liquid  are  obtained. 

377.  Syrupus  Phosphatum  Compositus. 

Compound  Syrup  of  the  Phosphates. 
Chemical  Food. 
Precipitated  Carbonate  of  Cal- 
cium, 256  gr. 
Phosphate  of  Iron  (U.  S.  P. 

1880),  128  gr. 

Phosphate  of  Ammonium,         128  gr. 
Bicarbonate  of  Potassium,  32  gr. 

Bicarbonate  of  Sodium,  32  gr. 

Citric  Acid,  1  tr.  ox. 

Glycerin,  1  fl.  oz. 

Phosphoric  Acid  (50  per  cent.),    2  fl.  oz. 
Orange-Flower  Water,  2  fl.  oz. 

Tinciure  of  Cudbear  (N.  F.),    120  min. 
Sugar,  8  tr.  oz. 

Water,  enough  to  make  16  fl.  oz. 

Triturate  the  Precipitated  Carbonate 
of  Calcium  w-ith  the  Bicarbonates  of  Po- 
tassium and  Sodium,  the  Citric  Acid, 
Glycerin,  and  Orange-Flower  Water,  and 
gradually  add  the  Phosphoric  Acid,  stir- 
ring until  solution  has  been  effected. 
Dissolve  the  Phosphate  of  Iron  and  the 
Phosphate  of  Ammonium  in  four  (4) 
fiuidounres  of  hot  Water,  cool,  and  add 
the  solution  to  that  previously  prepared. 
Filter  the  whole  through  a  pellet  of  ab- 
sorbent cotton  placed  in  the  neck  of  a 
funnel,  and  receive  the  filtrate  in  a  gradu- 
ated bottle  containing  the  Sugar.  Agitate 
until  the  latter  is  dissolved,  then  add  the 
Tincture  of  Cudbear,  and,  lastly,  enough 
Water  to  make  Hixteen  [Wt)  fiddonnccs. 

Each  fiddrachm  contains  about  2  grains 
0/  Phosphate  of  Calcium,  1  grain,  each,  of 


the  Phosphates  of  Iron  and  Ammonium, 
and  smaller  quantities  of  the  Phosphate* 
of  Potassium  and  Sodium. 

Solution  of  the  Hypophosphites. 

(Hayes's.) 

Calcium  Hypophosphite,  128  gr. 

Potassium  Hypopliosphite,  128  gr. 

Sodium  Hypophosphite,  32  gr. 

Quinine  Hypophosphite,  32  gr. 

Manganese  Hypophosphite,  32  gr. 

Iron  Hj'pophosj)hite,  64  gr. 

Strychnine  Hypophosphite,  1  gr. 

Glycerin,  384  min. 
Solution  of   Hypophosphorous 

Acid,  256  min. 

Water,  sufficient  to  make  16  fl.  oz. 

Dissolve. 

Solution  of  Phosphates. 

(Dr.  Pepper's.) 
Calcium  Phosphate,  6  gr. 

Magnesium  Phosphate,  4  gr. 

Potassium  Phosphate,  3  gr. 

Phosphoric  Acid  (Concent.),        10  min. 
Water,  sufficient  to  make  2  fl.  dr 

Make  a  solution  and  filter. 

Compound  Syrup  of  Hypophosphites. 

(Containing  Ferric  Hypophosphite.    Procter's.) 
Calcium  Hypophosphite,      256  gr. 
Sodium  Hyjiophosphite,       192  gr. 
Potassium  Hypophosphite,  128  gr. 
Ferric  Hyp()plio>phite,  96  gr. 

Hypophosphorous  Acid  So- 
lution, 240  min. 
Sugar,  9  oz.  (av.). 
Extract  of  Vanilla,                    4  fl.  dr. 
Water,  sufficient. 

Dissolve  the  salts  of  Calcium,  Sodium, 
and  Potassium  in  6  fl.  oz.  of  Water;  put 
the  Iron  salt  in  a  mortar,  and  gradually 
add  solution  of  Hypophosphorous  Acid 
till  it  is  dissolved  ;  to  this  add  the  solution 
of  the  other  salts,  after  it  lias  been  ren- 
dered slightly  acidulous  with  tiie  same 
acid,  and  then  Water,  till  the  whole 
measures  12  fl.  oz.  Dissolve  in  this  the 
Sugar,  with  heat,  and  add  the  Vanilla. 
Dose,  a  teaspoonful. 

Compound  Solution  of  Phosphates. 

Calcium  Carbonate,  369  gr. 

Magnesia  (Calc.),  29  gr. 

Potassium  Carbonate,  25  gr. 

Iron  Phosphate,  64  gr. 

Phosphoric  Acid  (60 percent.),  1705  gr. 
Water,  sutficient  to  make  16  fl.  oz. 

Mix  the  Acid  with  half  a  pint  of  Water, 
add  the  Iron  Phosphate,  and  stir  until 
dissolved;  then  add  gradually  the  Cal- 
cium Carbonate,  stirring  until  efferves- 
cence ceases  and  the  freshly-formed  Phos- 
phate is  dissolved,  and   finally  add   the 
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Magnesia  and  Potassium  Carbonate;  stir 
until  dissolved,  and  make  up  the  measure 
to  ]  pint.     Used  as  an  acid  phosphate. 

POTASSIUM  SALTS. 

Effervescing  Draught. 

Potassium  Bicarbonate,  80  gr. 

Water,  2  fl.  oz. 

Malce  a  solution.  Take  a  tablespoonful 
of  lemon-juice  diluted  with  a  tablespoon- 
ful of  Water,  and  add  to  it  in  a  tumbler 
a  tablespoonful  of  this  solution,  then 
drink  immediately. 


Muller's  Fluid. 

Potassium  Bichromate,  200  gr. 

Sodium  Sulphate,  80  gr. 

Water,  16  fl.  oz. 

Brown-Sequard's  Anti-Epileptic 
Mixture. 
Sodium  Bromide,  180  gr. 

Potassium  Bromide,  180  gr. 

Ammonium  Bromide,  180  gr. 

Potassium  Iodide,  90  gr. 

Ammonium  Iodide,  90  gr. 

Ammonium  Carbonate,  60  gr. 

Tincture  of  Calumba,  1|  fl.  oz. 

Water,  sufficient  to  make  8  fl.  oz. 

Mix.  Adult  dose,  IJ  teaspoonfuls  be- 
fore each  meal,  and  3  teaspoonfuls  at  bed- 
time. 


Whooping-Cough  Remedy. 

(Dr.  J.  J.  Caldwell's.) 

Ammonium  Bromide,  20  gr. 

Potassium  Bromide,  40  gr. 

Fluid  Extract  of  Belladonna,       6  min. 
Distilled  Water,  2  fl.  oz. 

Used  with  steam  atomizer  for  ten  to 
fifteen  minutes  morning,  noon,  and  bed- 
time. 


Pancoast's  Stjrptic. 

Potassium  Carbonate,  Jtak  120  gr. 

Soap,  '^    30  gr. 

Alcohol,  1  fl.  oz. 
Mix. 


Antidiphtheritic  Mixture. 

(Warren's.) 
Thymol,  4  gr. 

Potassium  Chlorate,  76  gr. 

Quinine  Sulphate,  45  gr. 

Hydrochloric  Acid,  15  min. 
Glycerin,  2  fl.  oz. 

Brandy,  9  fl.  oz. 

Dose,   a    teaspoonful   every  hour   for 
children  between  two  and  five  years. 


Laxative  Powder. 

(Jeannel's.) 

Potassium  and  Sodium  Tar- 
trate, 600  gr. 

Sodium  Bicarbonate,  240  gr. 

Tartaric  Acid,  240  gr. 

Oil  of  Lemon,  sufficient. 

Sugar,  2|  oz.  (troy). 

Dose,  a  teaspoonful  in  sweetened  water. 

Liniment  of  Iodide  of  Potassium. 


Soap, 

420  gr. 

Potassium  Iodide, 

360  gr. 

Oil  of  Lavender, 

15  min. 

Alcohol, 

4  fl.  oz. 

Water, 

6  fl.  dr. 

Dissolve  the  Soap  in  the  Alcohol  by 
means  of  a  gentle  heat,  and  filter  if  it  is 
not  perfectly  transparent ;  then  add  the 
Oil  and  the  Potassium  Iodide  dissolved 
in  the  Water;  mix,  and  bottle  it  while 
warm. 

Spleen  Mixture. 

(Gadberry's.) 

Potassium  Nitrate,  300  gr. 

Quinine  Sulphate,  65  gr. 

Iron  Sulphate,  65  gr. 

Nitric  Acid,  65  min. 

Water,  16  fl.  oz. 

Mix.  Dose,  a  tablespoonful  three  times 
a  day. 

Liquor  Potassii  Permanganatis.    U.  S. 

1870.     Solution  of  Pkrmanganatb 

OF  Potassium. 
Permanganate  of  Potassium,      64  gr. 
Distilled  Water,  16  fl.  oz. 

Dissolve  the  Permanganate  in  the  Dis- 
tilled Water. 

Benzoated  Alkaline  Mixture. 

(Dr.  Ellwood  Wilson.) 
Potassium  Bicarbonate,  90  gr. 

Benzoic  Acid,  30  gr. 

Syrup  of  Orange,  4  fl.  d^ 

Water,  2J  fl.  oz. 

Kub  the  solids  with  4  fl.  dr.  of  Water 
until  effervescence  ceases,  then  add  the 
rest  of  the  Water,  filter,  and  add  the 
Syrup.  Dose,  a  tablespoonful  three  times 
a  day  after  meals. 

SODIUM  SALTS. 
Neutralizing  Powder. 
Sodium  Bicarbonate,  120  gr. 

Powdered  Khubarb,  120  gr. 

Oil  of  Peppermint,  2  min. 

Dose,  a  teaspoonful,  as  an  antacid  in 
diarrhoea  and  dyspepsia. 
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Anti-Gout  Pills. 

(Corlieu's.) 
Sodium  Silicate,  20  gr. 

Extract  of  Colohicum,  12  gr. 

Extract  of  Aconite,  25  gr. 

Sodium  Benzoate,  40  gr. 

Powdered  Soap,  40  gr. 

Mix,  and  make  into  100  pills. 

Soda  Mint. 
Sodium  Bicarbonate,  336  gr. 

Spearmint  Water,  1  pint. 

Dissolve  and  filter.   Dose,  a  tablespoon- 
ful. 

Mel  Sodii  Boratis.   U.  S.  1870.     Honey 
OF  Borate  of  Sodium. 

Borate  of  Sodium,  in  fine 
powder,  60  gr. 

Clarified  Honey,  1  oz.  (troy). 

Mix  them. 

Aromatic  and  Antacid  Corrective  of 
Indigestion. 

(Dr.  J.  J.  Levick.) 
Sodium  Bicarbonate,  80  gr. 

Compound  Tincture  of  Cardamom,  4  fl.dr. 
Compound  Infusion  of  Gentian,  2.}  fl.oz. 
Peppermint  Water,  3  fl.oz. 

Mix.     A  tablespoonful  as  required. 

Glyceritum  Sodii  Boratis.    U.  S.  1870. 
Glycerite  of  Borax. 
Sodium  Borate,  2  oz.  (troy). 

Glycerin,  8  fl.  oz. 

Kub  them  together  in  a  mortar  until 
the  Sodium  Borate  is  dissolved. 

Troches  of  Borax. 

Sodium  Borate,  150  gr. 

Powdered  Sugar,  1800  gr. 

Carmine,  No.  40,  IJ  gr. 

Tragacanth  (in  flakes),  5  gr. 

Distilled  Water,  120  min. 

Tincture  of  Benzoin,  20  min. 

Prepare  a  mucilage  from  the  Traga- 
canth, with  the  addition  of  the  Water 
and  Tincture.  Dissolve  the  Carmine  in 
30  minims  of  Water  of  Ammonia.  Mix 
the  dry  ingredients  together,  add  the  Car- 
mine solution  and  sufiicient  Tragacanth 
mucilage  to  form  a  mass.  Divide  the 
mass  into  100  troches,  each  weighing  20 
gr.  and  containing  IJ  gr.  of  Sodium  Bo- 
rate. 

Nipple  Wash. 
(Dr.  Atlee's.) 
Sodium  Borate,  RO  gr. 

Acacia,  120  gr. 

Tincture  of  Myrrh,  2  fl.  dr. 

Rose  Water,  2  fl   oz. 

Dissolve  the  Borate  in  the  Rose  Water; 
make  a  thick  mucilage  with  the  Acacia, 


and  emulsify  the   Tincture   of    Myrrh ; 
then  add  the  rest  of  the  solution. 

Hay-Fever  Snuff. 

(Dr.  Mortimer  Granville's.) 

Sodium  Borate,  20  gr. 

Capsicum,  15  gr. 

Ammonium  Carbonate,  10  gr. 

Mix. 

Collyrium  of  Borate  of  Sodium, 
Sodium  Borate,  4  nrr. 

Camphor  Water,  1  fl.  oz. 

Mix. 

AMMONIUM  SALTS. 
Carbonate  of  Ammonium  Mixture. 

Ammonium  Carbonate,  90  gr. 

Powdered  Acacia,  90  gr. 

Sugar,  90  gr. 

Aromatic  Spirit  of  Ammonia,  2  fl.  dr. 

Compound  Tincture  of  Carda- 
mom, 2  fl.  dr. 

Water,  3J  11.  oz. 
Mix.     A  tablespoonful   every  two  or 

three  hours. 

Ammonia  Lozenges. 

(Dr.  Jackson's.) 
Ammonium  Chloride,  90  gr. 

'Morphine  Hydrochlorate,  3  gr. 

Powdered  Elm,  360  gr. 

Powdered  Acacia,  420  gr. 

Powdered  Sugar,  420  gr. 

Powdered  Extract  of  Glycyr- 

rhiza,  420  gr. 

Oil  of  Sassafras,  4  min. 

Tincture  of  Tolu,  3  fl.  dr. 

To  be  made  with  syrup  into  180  loz- 
enges, or  into  lozenges  of  10  gr.  each,  con- 
taining 2  gr.  of  Ammonium  Chloride  and 
?V  S^-  ^^  Morphine  Hydrochlorate. 

Asthma  Mixture. 

(Fothergill's.) 
Ammonium  Iodide,  120  gr. 

Ammonium  Bromide,  180  gr. 

Syrup  of  Tolu,  3  fl.  oz. 

Tincture  ofafcobelia,  6  fl.  oz. 

Mix.  'i^\spoonful  every  one,  two, 
three,  or  four  hours. 

Solution  of  Valerianate  of  Ammonium. 
Tasteless  and  Odorless. 
(Rother's.) 
Ammonium  Valerianate,  119  gr. 

Sodium  Borate  (Powdered),       191  gr. 
Water  of  Ammonia,  suflScient. 
Distilled  Water,  sufiicient  to 

make  8  fl.  oz. 

Mix  the  Ammonium  Valerianate  with 
1  fl.  oz.  of  Distilled  Water,  and  add 
Water  of  Ammonia,  drop  by  drop,  until 
a  clear  and  slightly  alkaline  solution  is 
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produced  ;  then  add  2  fl.  oz.  of  Distilled 
Water  and  the  Sodium  Borate,  and  when 
all  has  dissolved,  except  the  few  contami- 
natinfij  crystals  of  Calcium  Borate,  add 
Distilled  Water  to  make  8  fl.  oz.,  and 
filter. 

MAGNESIUM  SALTS. 

Liquor  Magnesii  Acetatis.     Solutioit 
OF  Acetate  of  Magnesium. 
(Neynaber's.) 
Calcined  Magnesia,  126  gr. 

Acetic  Acid,  suflScient  to  satu- 
rate. 
Syrup  of  Citric  Acid,  2  fl.  oz. 

Potassium  Bicarbonate,  40  gr. 

Water,  to  make  12  fl.  oz. 

Made  and  used  like  Solution  of  Mag- 
nesium Citrate  (see  page  574). 

Magnesia  Mixture. 
(Dr.  Isaac  Remington's.) 

Magnesia  (Husband's),  90  gr. 

Blue  Mass,  30  gr. 

Aromatic  Spirit  of  Ammonia,  2  fl.  dr. 

Sugar,'  60  gr. 

Peppermint' Water,  2  fl.  oz. 

Lime-Water,  3  fl.  oz. 
Mix.    A  tablespoonful  every  two  hours. 

Chalk  Mixture. 

(Richard's.) 

Precipitated  Calcium  Car- 
bonate, 1  oz.  (troy). 

Sugar,  1  oz.  (troy). 

Tincture  of  Opium,  1  fl.  dr. 

Spirit  of  Cinnamon,  15  min. 

Compound     Tincture     of 

Lavender,  1  fl.  oz. 

Tincture  of  Kino,  1  fl.  oz. 

Water,  3  fl.  oz. 

Mix. 

Syrup  of  Hypophosphite  of  Calcium. 

(Procter's.) 
Calcium  Hypophosphite,        2  qz.  (troy). 
Sugar,  24  oz.  (troy). 

Tincture  of  Vanilla,  1  fl.  oz. 

Water,  19  fl.  oz. 

Dissolve  the  salt  in  the  Water,  filter, 
add  the  Sugar,  dissolve  by  aid  of  heat, 
and  add  the  Tincture.  Dose,  a  teaspoon- 
ful  to  a  tablespoonful  three  times  a  day. 

Syrup  of  Phosphate  of  Calcium. 

(Wiegand's.) 
Precipitated  Calcium  Phos- 
phate, 1  oz.  (troy). 
Hydrochloric  Acid,                 4  fl.  dr. 
Sugar,                                        12  oz.  (troy). 
Water,                                      7  fl.  oz. 

Dissolve  the  Calcium  Phosphate,  pre- 
viously mixed  with  an  ounce  of  Water, 
by  means  of  the  Acid,  and  filter ;  add  the 


Sugar,  then  the  remaining  Water,  until 
the  bulk  is  increased  to  12  fl.  oz.,  and 
strain.     Dose,  a  teaspoonful. 

Aromatic  Chalk  Powder. 
(Ph.  Br.) 
Cinnamon,  2  oz.  (troy). 

Nutmeg, 

Saff'ron,  of  each,  IJ  oz.  (troy). 

Cloves,  360  gr. 

Cardamom,  240  gr. 

Sugar,  12J  oz.  (troy). 

Prepared  Chalk,  5 J  oz.  (troy). 

Reduce  to  a  powder,  and  mix  thor- 
oughly ;  then  pass  through  a  fine  sieve, 
and  finally  rub  it  lightly  in  a  mortar. 

Chalk  Ointment. 
Prepared  Chalk,  120  gr. 

Olive  Oil,  90  min. 

Lard,  270  gr. 

Mix. 

Chalk  Powders. 

Prepared  Chalk,  180  gr. 

Acacia,  60  gr. 

Sugar,  60  gr. 

Cinnamon  (Powdered),  15  gr. 

Mix,  and  divide  into  12  powders. 

Potter's  Powder. 

Prepared  Chalk,  3  oz.  (troy). 

Powdered  Camphor,  240  gr. 

Ammonium  Carbonate,  1  oz.  (troy). 
Mix. 

BARIUM  SALTS. 

Liquor  Barii  Chloridi.    U.  S.  1870.     So- 
lution OF  Chlokide  of  Barium. 

Chloride  of  Barium,  1  oz.  (troy). 

Distilled  Water,  3  fl.  oz. 

Dissolve  the  Chloride  in  the  Distilled 

Water,  and  filter  through  paper. 

ZINC  SALTS. 

Ceratum  Zinci  Carbonatis.  U.  S.  1870. 
Cerate  of  Carbonate  of  Zinc. 
Precipitated   Carbonate   of 

Zinc,  2  oz.  (troy). 

Ointment,  10  oz.  (troy). 

Mix  them  thoroughly. 

Canquoin's  Paste. 

Fused  Zinc  Chloride,  300  gr. 

Wheat  Flour,  420  gr. 

Alcohol,  1  fl.  dr. 

Rub  the  Chloride  of  Zinc  to  a  fine  pow- 
der, and  make  a  paste  with  the  Alcohol ; 
then  add  the  Wheat  Flour,  using  strong 
pressure  with  the  pestle.  When  the  paste 
is  homngenei)us,  spread  with  a  roller  into 
sheets  about  one-eighth  of  an  inch  thick, 
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and,  after  a  few  hours'  exposure,  preserve 
ia  well-corked  bottles. 

Chloride  of  Zinc  Paste. 
(Latour'B.) 
Zinc  Chloride,  300  gr. 

Zinc  Nitrate,  COO  ^r. 

Water,  1  fl.  oz. 

Dissolve  with  the  aid  of  heat,  and  when 
cool  add  to  each  ounce  300  gr.  of  Wheat 
Flour.  Make  a  paste,  and  then  roll  into 
sheets  one-eighth  of  an  inch  thick.  Pre- 
serve in  well-stoppered  bottles. 

Calamine  Lotion. 

(Dr.  Tilbury  Fox's.) 
Levigated  Calamine,  40  gr. 

Zinc  Oxide,  20  gr. 

Glycerin,  ^  ,       20  min. 

Rose  Wtiter,  .J^^c^t^u  (■■'■'  «-<-t^  >  1  fl.  oz. 
Mix. 

Solution  of  Sulphide  of  Zinc. 


(Dr.  Duhring's.) 

Zinc  Sulphate, 

30  gr. 

Potassium  Sulphide, 

30  gr. 

Alcohol, 

3fl.  dr 

Kose  Water, 

3J  fl.  oz 

Mix.     Used  for  lupus. 

Injection  for  Gonorrhoea. 

Zinc  Sulphate,  15  gr. 

Lead  Acetate,  ,     30  gr, 

Extract  of  Opium,      Tr  <r|vw      5  gr 
Tannin,  ^  "r 

Rose  Water,  3  fl. 

Mix,  and  dispense  without  filtering 


.  ^ 


Eye-Water. 

'.Thomas's.) 
Zinc  Sulphate, 
Sodium  Chloride, 
Rose  Water, 

20  gr 

20  gr 

1  fl. 

Mix. 

ALUMINUM   SALTS. 
Diarrhoea  Powders. 
Powdered  Alum,  240  gr. 

Powdered  Kino,  60  gr. 

Powdered  Opium,  3  gr. 

Mix,  and  divide  into  12  powders.  For 
use  in  obstinate  cases.  Dose,  one  every 
two  or  three  hours. 

Nipple  Wash. 
(Dr.  Thomas's.) 
Alum,  1  oz.  (troy). 

Tincture  of  Galls,  1  fl.  oz. 

Triturate  together,  and  dispense  with- 
out straining  or  Altering. 


^^ 


Gargle  of  Alum. 
Alum,  120  gr. 

Honey,  1  fl.  oz. 

Infusion  of  Flaxseed,  3  fl.  oz. 

Make  a  gargle. 

Burrow's  Solution. 
Lead  Acetate,  600  gr. 

Alum.  300  gr. 

Sodium  Sulphate,  60  gr. 

Water,  10  fl.  oz. 

Dissolve  the  Lead  Acetate  in  3  fl.  oz. 
of  Water,  and  the  Sodium  Sulphate  and 
Alum  in  the  remaining  Water;  mix  the 
solutions  and  stir ;  allow  it  to  stand  lor 
two  days,  and  fllter  without  washing  the 
residue. 

Bromo-Chloralum. 

Aluminum  Chloride,  1  oz.  (troy). 

Aluminum  Bromide,  240  gr. 

Boiling  Water,  8fl.oz. 

Dissolve  by  heat  in  a  water-bath  ;  when 
cool,  fllter  through  paper. 

MANGANESE  SALTS. 

Syrup  of  Iodide  of  Manganese. 

(Procter's.) 
Manganese  Sulphate,  1  oz.  (troy). 

Potassium  Iodide,  285  gr. 

Sugar,  6  oz.  (av). 

Water, 
Syrup,  of  each,  suflBcient. 

Dissolve  the  Sulphate  and  Iodide,  each, 
in  IJ  fl.  oz.  of  cold  Water,  to  which  1  fl. 
r.  of  Syrup  has  been  added.  Mix  them 
in  a  glass-stoppered  bottle,  and,  after  the 
crystals  of  Potassium  Sulphate  cease  to 
precipitate,  throw  the  solution  on  a  fllter 
of  tine  muslin,  and  allow  it  to  pass  into 
an  8-oz.  bottle  containing  the  Sugar;  add 
sufficient  Water  to  the  hlter  to  bring  up 
the  measure  of  the  resulting  Syrup  to 
exactly  8  fl.  oz.  This  contains  about  60 
gr.  of  the  Iodide  to  each  fl.  oz.  Dose,  10 
minims. 

Syrup  of  Phosphate  of  Manganese. 

(Wiegaud's.) 
Manganese     Sulphate 

(cryst.),  73.'i  gr. 

Sodium  Phosphate,  1200  gr. 

Hydrochloric  Acid,  4  fl.  dr. 

Sugar,  10  oz.  (troy). 

Water,  sufficient. 

Dissolve  the  salts  separately,  each  in 
8  fl.  oz.  of  Water,  and  add  the  solution 
of  Sodium  Phosphate  to  the  solution  of 
Manganese  Sulphate,  as  long  as  it  pro- 
duces a  precipitate,  which  wash  with  cold 
Water  and  dissolve  by  means  of  the  Acid  ; 
dilute  till  it  measures  7  fl.  oz.,  then  add 
the  Sugar.  Each  fl.  dr.  contains  6  gr. 
of  the  salt. 
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lEON  AND  CHROMIUM  SALTS. 
Bitter  Tincture  of  Iron. 

(Physick's.) 
Iron  (filings),  3  oz.  (av.). 

Ginger  (bruised), 

Gentian  (bruised),  of  each,      1  oz.  (av.). 
Orange  Peel-  ^  oz.  (av.). 

(Strong  Old  Cider,  Itj  fl.  oz. 

Macerate  for  two  weeks  or  longer,  ex- 
press, and  filter. 

Lemonade  Iron. 

(Goodell's.) 
Tincture  of  Chloride  of  Iron,       2  fl.  dr. 
Diluted  Phosphoric  Acid,  6  fl.  dr. 

Spirit  of  Lemon,  2  fl.  dr. 

Syrup,  sufficient  to  make  6  fl.  oz. 

Mix.   A  dessertspoonful  in  water  after 
meals. 

Iron  Pills. 
Eeduced  Iron,  100  gr. 

Manna,  30  gr. 

Glucose,  sufiicient. 

Make  a  mass,  and  divide  into  50  pills. 

Mixture  of  Iron  and  Conium. 

(Dr.  King's  Am.  Disp.) 

Precipitated  Carbonate  of 
Iron,  300  gr. 

Inspissated   Juice  of   Co- 
nium, 150  min. 

Sugar,  1  oz.  (av.). 

Oil  of  Cinnamon,  6  min. 

Oil  of  Gaultheria,  6  min. 

Tincture  of  Tolu,  3  fl.  oz. 

Madeira  Wine,  4  fl.  oz. 

Water,  4  fl.  oz. 

Mix  together,  and  allow  to  stand  for  a 

week,  when  it  will  be  ready  for  use. 

Mixture  of  Gentian  and  Iron. 

(Meigs's.) 

Citrate  of  Iron  and  Ammo- 
nium, 60  gr. 

Sugar,  H  oz,  (troy). 

Fluid  Extract  of  Gentian,   30  min. 

Compound  Tincture  of  Lav- 
ender, 1  fl.  oz. 

Alcohol,  4  fl.  dr. 

Water,  sufficient  to  make       8  fl.  oz. 
Mix  the  fluid  extract  with  1  fl   oz.  of 

Water  and  add  the  Compound  Tincture  of 

Lavender  ;  treat  this  with  hydrated  oxide 

of  iron,  and,  having  filtered  it,  mix  with 

the  other  ingredients,  and  filter. 

Tonic  Pills. 

(Aitken's.) 

Each  pill  contains  : 
Reduced  Iron,  |  gr. 

Sulphate  of  Quinine,  1  gr. 

Strychnine,  alkaloid,  -55  gr. 

Arsenious  Acid,  -55  gr. 

(See  Pilulse  Metallorum.    N.  F.) 


Grissolle's  Pills. 
Alcoholic  Extract  of  Nux  Vomica,  4  gr. 
Iron  Phosphate,  46  gr. 

Extract  of  Quassia,  31  gr. 

Extract  of  Gentian,  sufficient. 

Mix,  and  make  into  25  pills.  One  pill 
three  times  a  day,  in  conjunction  with 
cold  hip-baths,  and  abstention  from  drink 
during  the  evening.  Used  for  incon» 
tinence  of  urine. 

Compound  Iron  Pills. 

(Tliomson's.) 
Iron  Subcarbonate,  60  gr. 

Extract  of  Conium,  60  gr. 

Mix,  and  divide  into  24  pills. 

Mixture  of  Iron  and  Conium. 

(Tally's.) 
Iron  Subcarbonate,  600  gr. 

Extract  of  Conium,  300  gr. 

Sugar,  8  oz.  (troy). 

Oil  of  Cassia,  18  min. 

Oil  of  Gaultheria,  20  min. 

Compound  Tincture  of 

Cinnamon,  2  fl.  oz. 

Tincture  of  Tolu,  4  fl.  dr. 

Water,  sufficient  to  make     16  fl.  oz. 

Mix  thoroughly. 

Startin's  Mixture. 
Iron  Sulphate,  60  gr. 

Magnesium  Sulphate,  1  oz.  (troy). 

Tincture  of  Gentian,  1  fl.  oz. 

Diluted  Sulphuric  Acid,         4  fl.  dr. 
Water,  3  fl.  oz. 

A  teaspoonful  to  be  taken  after  eating. 

Tonic  Laxative. 
(Dr.  C.  H.  Tliomas.) 
Powdered  AIops,  24  gr. 

Dried  Iron  Sulphate,  24  gr. 

Alcoholic  Extract  of  Hyoscyamus,   6  gr. 
Extract  of  ISux  Vomica,  6  gr. 

Oleoresin  of  Capsicum,  4  gr. 

Make  into  a  mass,  and  divide  into  24 
pills. 

Emmenagogue  Pills. 
(Dr.  Otto's.) 
Dried  Iron  Sulphate,  48  gr. 

Powderod  Aloes,  12  gr. 

Turpentine,  32  gr. 

Oil  of  Turpentine,  10  min. 

Make  a  mass,  and  divide  into  30  pills. 
Dose,  two,  three  times  a  day. 

NICKEL  SALTS. 
Syrup  of  Bromide  of  Nickel. 

(Dr.  Da  Costa's.) 
Nickel  Bromide,  160  gr. 

Glycerin,  4  fl.  dr. 

Sugar,  8  oz.  (av.). 

Water,  4  fl.  oz. 

Dissolve  the  Nickel  Bromide  in  the 
Water,  and  add  the  Glycerin.  Make  a 
syrup  by  cold  percolation  or  agitation. 
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Pills  of  Bromide  of  Nickel. 

(Dr.  Da  Costa's.) 
Nickel  Bromide,  60  gr. 

Powdered  Althiea,  6  gr. 

Extract  of  Gentian,  6  gr. 

Alcohol,  suflBcient. 

Mix,  and  make  into  12  pills. 

LEAD  SALTS. 
Pills  of  Acetate  of  Lead. 

(University  College,  London.) 

Lead  Acetate,  12  £jr. 

Morphine  Hydrochlorate,  6  gr. 

Extract  of  Hyoscyamus,  48  gr. 

Make  a  mass,  and  divide  into  24  pills. 

Compound  Cerate  of  Lead. 

(J.  Parrish,  St.) 
Cerate  of  Subacetate  of  Lead,       240  gr. 
Cerate,  240  gr. 

Powdered  Opium,  60  gr. 

Mild  Chloride  of  Mercury,  60  gr. 

Mix.  Used  in  eruptions  of  a  local 
character. 

Judkin's  Ointment. 
Lead  Acetate,  360  gr. 

Lead  Oxide  (Red),  1  oz.  (troy). 

Sodium  Borate,  60  gr. 

Oil  of  Turpentine,  15  uiin. 

Olive  Oil,  2  fl.  dr. 

Linseed  Oil,  4  fl.  oz. 

Boil  the  first  two  oils  together  for  four 
hours,  remove  from  the  fire,  add,  with 
stirring,  the  Lead  Oxide,  Sodium  Borate, 
and  Lead  Acetate  ;  when  nearly  cool,  add 
the  Turpentine. 

Glycerole  of  Subacetate  of  Lead. 

(Dr.  Balmanuo  Squire.) 
Lead  Acetate,  1  oz.  (troy). 

Lead  Oxide,  336  gr. 

Glycerin,  4  fl.  oz. 

Mix,  and  expose  for  some  time  to  a 
temperature  of  176.6°  C.  (350°  F.).  Filter 
through  paper  in  a  hot-water  funnel. 

Diarrhoea  Pills. 

(Prof.  William  Thompson's.) 
Lead  Acetate,  16  gr. 

Powdered  Camphor,  12  gr. 

Powdered  Opium,  3  gr. 

Bismuth  Subcarbonate,  12  gr. 

Extract  of  Gentian,  suflScient. 
Mix,  and  make  into  12  pills. 

Logan's  Plaster. 
Lead  Oxide,  2  oz.  (av.). 

Lead  Carbonate,  2  oz.  (av.). 

Soap,  IJ  oz.  (av.). 

Fresh  Butter,  240  gr. 

Olive  Oil,  5  fl.  oz. 

Powdered  Mastic,  20  gr. 

Mix  the  Soap,  Oil,  and  Butter  together, 
then  add  the  Lead  Oxide,  and  boil    it 


gently  over  a  slow  fire  for  an  hour  and  a 
half,  or  until  it  has  a  pale  brown  color, 
stirring  constantly  ;  the  heat  may  then  be 
increased,  and  the  boiling  continued,  till 
a  portion  of  the  melted  plaster,  being 
dropped  on  a  smooth  board,  is  found  not 
to  adhere;  then  remove  it  from  the  fire, 
and  add  the  mastic 

Mother's  Salve. 

(Emplastrum  Fuscum.     Onquent  dk 

LA   Mi:RE.) 

Lead  Oxide,  60  gr. 

Burgundy  Pitch,  12  gr. 

Yellow  Wax,  60  gr. 

Mutton  Tallow,  60  gr. 

Lard,  60  gr. 

Olive  Oil,  120  gr. 

Butter,  60  gr. 

Place  the  fatty  substances  in  a  suitable 
vessel,  and  heat  them  until  they  begin  to 
smoke  ;  then  add  the  Lead  Oxide  in  small 
portions,  constantly  stirring  the  mass  with 
a  wooden  spatula.  Keep  the  mixture  over 
the  fire,  constantly  agitating,  until  it  ac- 
quires a  brown  color,  then  mix  in  the 
Pitch  and  pour  into  moulds. 

COPPER  SALTS. 

Cauterizing  Pencils  of  Sulphate  of 

Copper. 

Copper  Sulphate,  240  gr. 

Sodium  Borate,  60  gr. 

Triturate  together  in  a  warm  mortar  ; 
the  mass  becomes  soft  from  the  liberation 
of  water  of  crystallization  and  it  may  be 
readily  rolled  into  sticks.  If  it  becomes 
too  dry,  a  little  water  may  be  added. 


Metz's  Balsam. 


Powdered  Aloes, 

Verdigris, 

Zinc  Sulphate, 

Turpentine, 

Oil  of  Juniper, 

Oil  of  Cloves, 

Oil  of  Laurel  Berries, 

Olive  Oil, 

Linseed  Oil, 


120  gr. 
180  gr. 
90  gr. 
2  oz.  (troy) 
4  fl.  oz. 
1  fl.  dr. 
1  fl.  oz. 
4 J  fl.  oz. 
4|  fl.  oz. 


Melt  the  Turpentine,  Olive  Oil,  Lin- 
seed Oil,  and  Oil  of  Laurel  Berries  by  a 
gentle  heat,  and  add  the  Aloes,  Verdigris, 
and  Zinc  Sulphate.  Pour  into  a  bottle, 
and  add  the  Oil  of  Juniper  and  Cioves, 
shaking  well.  Used  as  a  dressing  for 
ulcers,  etc. 

SILVER  SALTS. 

Pills  of  Nitrate  of  Silver. 

Nitrate  of  Silver,  20  gr. 

Powdered  French  Chalk,  80  gr. 

Petrolatum,  q.  s. 

Make  a  mass,  and  divide  Into  40  pills. 
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MERCURY  SALTS. 

Mercurial  Plaster. 

(De  Vigo's.) 

Lead  Plaster,  2000  gr. 

Yellow  Wax,  100  gr. 

Resin,  lOQ  gr.' 

Powdered  Olibanum,  30  gr. 

Ammoniac,  30  gr. 

Powdered  Bdellium,  30  gr. 

Powdered  Myrrh,  30  gr. 

Powdered  Saffron,  20  gr. 

Mercury,  600  gr. 

Turpentine,  100  gr. 

Storax,  300  gr. 

Oil  of  Lavender,  10  gr. 
Mix. 

Scott's  Ointment. 

Strong  Mercurial  Ointment,  1  oz.  (troy). 
Soap  Cerate,  1  oz.  (troy). 

Powdered  Camphor,  60  gr. 

Mix. 

Compound  Ointment  of  Mercury. 
Mercurial  Ointment,  120  gr. 

Ointment  of  Belladonna,  120  gr. 

Iodine  Ointment,  120  gr. 

Mix. 

Van  Swieten's  Solution. 
(Solution  Antisyphilitique  de  Van 
SwiETEN.     Liqueur  d'Oxymuriate 

DE    MeRCURE.) 

Corrosive  Chloride  of  Mercury,  15  gr. 
Alcohol  (80  per  cent.),  ^  fl.  oz. 

Distilled  Water,  sufficient  to 

make  32  fl.  oz. 

A  tablespoonful  contains  nearly  \  grain 
of  Corrosive  Chloride  of  Mercury. 

Liniment  of  Mercury. 

Liniment  of  Camphor,  1  fl.  oz. 

Tincture  of  Quillaia,  3  fl.  oz. 

Stronger  Water  of  Ammo- 
nia, 160  min. 

Water,  140  min. 

Mercurial  Ointment,  1  oz.  (troy). 

Mix.  ^        ' 

Corrosive  Sublimate  Gauze. 
Corrosive  Chloride  of  Mercury,    2  gr. 
Glycerin,  50  min. 

Water,  1  fl.  oz. 

Immerse  bleached  absorbent  muslin  in 
this  solution  for  about  twelve  hours  ;  thea 
wring  it  out,  and  allow  it  to  dry  as  far  as 
the  Glycerin  will  permit. 

Palmer's  Lotion. 

Corrosive  Chloride  of  Mercury,   4  gr. 
Alum,  6  gr. 

Water,  8  fl.  oe. 

Dissolve.     For  external  use. 


Townsend's  Mixture 

(N.  y.  Hosp.) 

Red  Iodide  of  Mercury, 

Igr 

Potassium  Iodide, 

300  gr 

Syrup  of  Orange  Peel, 

2fl. 

oz. 

Compound  Tincture  of  Carda- 

mom, 

2fl. 

dr 

Water,  sufficient  to  make 

4fl. 

oz 

Mix.     Dose,  1  to  4  teaspoonfuls. 

Tetter  Ointment. 

(Dr.  S.  G.  Morton.) 
Alum,  120  gr. 

Lead  Carbonate,  120  gr. 

Calomel,  120  gr. 

Oil  of  Turpentine,  2  fl.  dr. 


Ointment, 


(troy). 


Triturate  the  powders  together  till  they 
are  impalpable  and  thoroughly  mixed ; 
then  incorporate  them  with  the  Oil  and 
Ointment. 

Syrup  of  lodohydrargyrate  of  Iron. 
Red  Iodide  of  Mercury,  1  gr. 

Syrup  of  Iodide  of  Iron,  4  fl.  oz. 

Mix.  Dose,  20  to  30  minims,  as  an 
alterative  tonic. 

Unguentum  Hydrargyri  lodidi  Rubri. 

U.  S.  1870.    Ointment  of  Red  Iodide 

OF  Mercury. 
Red  Iodide  of  Mercury,  in 

fine  powder,  16  gr. 

Simple  Ointment,  1  oz.  (av.). 

Mix  thoroughly. 

Syrup  of  lodohydrargyrate  of  Potas- 
sium.     (SiROP  GiBERT.) 
Red  Iodide  of  Mercury,  5  gr. 

Potassium  Iodide,  260  gr. 

Distilled  Water,  6  fl.  dr. 

Syrup,  sufficient  to  make  16  fl.  oz. 

Dose,  1  teaspoonful. 

Compound  Pills  of  Iodide  of  Mercury. 

Green  Iodide  of  Mercury,  10  gr. 

'^uaiac  Resin,  40  gr. 

Extract  of  Gentian,  30  gr. 

Triturate  the  Guaiac  Resin  into  a  mass 
with  a  little  Alcohol ;  then  incorporate 
with  it  the  Extract  and  Iodide  of  Mer- 
cury, and  divide  into  20  pills. 

Cream  for  Chilblains. 

(Vance's.) 

Nitrate  of  Mercury  Oint- 
ment, 1  oz.  (troy). 

Camphor,  60  gr. 

Oil  of  Turpentine,  2  fl.  dr. 

Olive  Oil,  4  fl.  dr. 

Mix  well.     To  be  applied  with  gentle 

friction  before  the  chilblains  break. 
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ANTIMONY  SALTS. 

Unguentum  Antimonii.     U.  S.  1870. 

Antimonial  Ointment. 

Tartrate  of  Antimony  and  Potas- 
sium, 100  gr. 
Lard,  400  gr. 
Rub  the  Tartrate  of  Antimony  and  Po- 
tassium with  the  Lard,  gradually  added, 
until  they  are  thoroughly  mixed. 

Antimonial  and  Saline  Mixture. 

(Prof.  Gross's.) 
Antimony  and  Potassium 

Tartrate,  2J  gr. 

Magnesium  Sulphate,  2  oz.  (troy). 

Morphine  Sulphate,  IJ  gr. 

Aromatic  Sulphuric  Acid,    30  min. 
Tincture  of  Veratrum  Vi- 

ride,  90  min. 

Syrup  of  Ginger,  2  fl.  oz. 

Distilled  Water,  10  fl.  oz. 

Mix.  Average  dose,  a  tublespoonful ; 
to  be  diminished  in  case  of  vomiting  or 
much  nausea. 


Antimonial  Powder. 

(Tyson's.) 
Antimony  Oxide, 
Calcium  Piiosphate, 
Mix.     Dose,  6  to  10  cirains. 


20  gr. 
180  gr. 


Emplastrum  Antimonii.     U.  S.  1870. 
Antimonial  Pla.ster. 
Tartrate  of   Antimony  and 

Potassium,  in  tine  powder,  1  oz.  (troy). 
Burgundy  Pitch,  4  oz.  (troy). 

Melt  the  Pitch  hy  means  of  a  water- 
bath,  and  strain  ;  then  add  the  powder, 
and  stir  them  well  together  until  the 
mixture  thickens  on  cooling. 

ARSENIC  SALTS. 
Solution  of  Arsenite  of  Sodium. 

(Harle's  Solution.) 
Arsenious  Acid,  15  gr. 

Sodium  Carbonate  (Exsiccated),  15  gr. 
Cinnamon  Water,  1  tl.  oz. 

Distilled   Water,   sufficient   to 

make  4  fl.  oz. 

Boil  the  solids  with  3  fl.  oz.  of  Distilled 
Water  until  they  are  dissolved,  make  up 
the  measure  cf  3  fl.  oz.  with  Distilled 
Water,  and  add  the  Cinnamon  Water. 
Dose,  4  minims. 

Solution  of  Bromide  of  Arsenic. 

(Clemens's.) 
Arsenious  Acid,  80  gr. 

Potassium  Carbonate,  80  gr. 

Bromine,  160  gr. 

Distilled  Water,  15J  oz. 


Boil  the  Potassium  Carbonate  and  the 
Acid  with  most  of  the  Water  until  dis- 
solved ;  when  cold,  add  the  Bromine,  and 
Water  enough  to  make  the  prescribed 
quantity.  It  is  said  to  improve  by  age, 
owing  to  the  combination  of  the  Bromine. 
Dose,  1  to  4  drops,  in  water,  once  or 
twice  daily. 

Solution  of  Arseniate  of  Ammonium. 

(Biette's  Arsenical  Solution.) 
Arseniate  of  Ammonium,  2  gr. 

Distilled  Water,  2  fl.  oz. 

Mix.     Dose,  20  drops. 

Solution  of  Arsenic  Chlorophosphide. 
Arsenious  Acid,  4  gr. 

Phosphorus,  8  gr. 

Diluted  Hydrochloric  Acid,         12  gr. 
Water,  sufficient  to  make  18  fl.  oz. 

Mix.  Digest  on  a  water-bath  for 
twenty-four  hours,  and  decant  the  super- 
natant liquid. 

Painless  Caustic. 

(Esmarch's.) 
Arsenious  Acid,  2  gr. 

Morphine  Sulphate,  2  gr. 

Mild  Chloride  of  Mercury,  16  gr. 

Powdered  Acacia,  96  gr. 

Mix. 

BISMUTH  SALTS. 
Oxide  of  Bismuth  Ointment. 

(McCall  Anderson.) 

Bismuth  Oxide,  50  gr. 

Oleic  Acid,  1  fl.  oz. 

White  Wax,  150  gr. 

Vaseline,  1  oz.  (troy). 

Oil  of  Rose,  1  min. 
Mix. 

Carbonate  of  Bismuth  Mixture. 
Bismuth  Subcarbonate,  120  gr. 

Cinnamon  Water,  2  fl.  oz. 

Syrup  of  Acacia,  2  fl.  oz. 

Mix  them.     A  teaspoonful  for  infants 
in  cholera  infantum. 


Glycerole  of  Bismuth  Nitrate. 
Bismuth  Nitrate  (Cryst.),  120  gr. 

Glycerin,  1  fl   oz. 

Dissolve   the    Bismuth    Nitrate   in  the 
Glycerin,  without  heat. 

Bismuth  Catarrh  Snuff. 

Bismuth  Subnitrate,  3G0  gr. 

Morphine  Hydrochlorate,  2  gr. 

Acacia,  120  gr. 

Mix. 
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SUBSTANCES. 


CELLULIN. 
Aromatic  Vinegar. 
Glacial  Acetic  Acid, 
Oil  of  Cloves, 
Camphor, 
Mix. 


of  each,     1  fl.  oz. 


Liquor  Picis  Carbonis. 

Solution  of  Coal-Tar . 

Liquor  Carbonis  Detergens. 

Coal-Tar,  4  oz.  av. 

Tinct.  Quillayse  (N.F.),  8  fl.  oz. 

Alcohol,  8  fl.  oz. 

Digest  for  two  days,  decant,  and  filter. 

Camphorated  Acetic  Acid. 

Camphor,  1  oz.  (av.). 

Acetic  Acid,  16  fl.  oz. 

Powder  the  Camphor  with  the  aid  of 
alcohol,  and  dissolve  it  in  the  Acetic 
Acid. 

Raspberry  Vinegar. 

Raspberry  Syrup,  16  fl.  oz. 

Glacial  Acetic  Acid,  1  fl.  dr. 

Mix.     Dilute  with  suflicient  water. 

Acetone  Mixture. 
(Dr.  W.  L.  Atlee.) 
Acetone,  1  fl.  dr. 

Camphorated  Tincture  of  Opium,  1  fl.  oz. 
Wine  of  Antimony,  1  fl.  oz. 

Wine  of  Tar,  2  fl.  oz. 

Mix.     Dose,  a  teaspoonful. 

Infusum  Picis  Liquidae.   U.  S.  1870. 

Infusion  of  Tar.     (Tar  Water.) 
Tar,  4  oz.  (troy). 

Water,  16  fl.  oz. 

Mix  them,  and  shake  the  mixture  fre- 
quently during  twenty-four  hours  ;  then 
pour  off  the  infusion,  and  filter  through 
paper. 

Alkaline  Solution  of  Tar. 

(Dr.  L.  D.  Bulkley.) 

Tar,  2  fl.  dr. 

Potassa,  60  gr. 

Distilled  Water,  6  fl.  dr. 

Mix. 

Carbolate  of  Iodine. 
(Dr.  Holtz's  formula.) 
Carbolic  Acid  (Cryst.),  60  gr. 

Alcohol,  1  fl-  dr. 

Tincture  of  Iodine,  4  fl.  dr. 

Water,  5  fl.  dr. 

Mix. 


Aqua  Acidi  Carbolici.    U.  S.  1870. 
Carbolic  Acid  Water. 
Glycerite  of  Carbolic  Acid,  6  fl.  dr 

Water,  a  sufficient  quantity  to 
make  8  fl.  oz. 

Mix  the  Glycerite  with  the  Water. 
Used  as  a  gargle,  and  as  a  wash  in  vari- 
ous skin-diseases. 

Glycerite  of  Birch  Tar. 
Birch  Tar,  1  oz.  (troy), 

Glycerin,  8  fl.  oz. 

Dilute  the  Glycerin  with  one-fifth  of 
its  volume  of  water,  and  mix. 

Unguentum  Creasoti.   U.  S.  1870. 
Ointment  of  Creasote. 

Creasote,  1  fl.  dr. 

Lard,  2  oz.  (troy). 

Mix  thoroughly. 


Dobell's  Solution. 

Carbolic  Acid, 

Sodium  Borate, 

Sodium  Bicarbonate, 

Glycerin, 

Water,  suflicient  to  make 


45  min. 
60  gr. 
60  gr. 

1  fl.  oz. 
16  fl.  oz. 


Glyceritum  Acidi  Carbolici.   U.  S.  1870. 

Glycerite  of  Ca^rbolic  Acid. 
Carbolic  Acid,  2  oz.  (troy). 

Glycerin,  8  fl.  oz. 

Kub  them   together  in  a  mortar  until 
the  Acid  is  dissolved. 

Carbolized  Jute. 

Carbolic  Acid  (Cryst.),  350  gr. 

Paraffin,  350  gr. 

Resin,  1400  gr. 

Benzin,  24  fl.  oz. 
Make  a  solution  and  saturate  16  oz.  of 
jute  with  it. 

Collodion  for  Corns. 

(Gezow's.) 
Salicylic  Acid,  45  gr. 

Extract  of  Indian  Hemp,  8  gr. 

Collodion,  6  fl.  dr. 

Dissolve. 

Salicylic  Mixture. 

(Thiersch's.) 
Salicylic  Acid, 
Syrup  of  Orange  Peel, 
Alcohol, 

Water,  sufficient  to  make 
Mix.     Dose,  a  teaspoonful. 


80  gr. 

2  fl.  oz. 

3  fl.  oz. 
10  fl.  oz. 
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Liebig's  Corn  Collodion. 

Salicylic  Acid,  6  gr- 

Extract  of  Indian  Hemp,  80  gr. 

Collodion,  6  fl.  dr. 

Mix  and  dissolve. 

Salicylic  Acid  Cotton. 

Purified  Cotton,  600  gr. 

Salicylic  Acid,  60  gr. 

Alcohol,  10  fl.  dr. 

Glycerin,  6  niin. 

Dissolve  the  Salicylic  Acid  in  the  Al- 
cohol, add  the  Glycerin  to  this  solution, 
and  saturate  the  Cotton  with  the  liquid; 
press  out  the  superfluous  liquid,  and  dry. 

Charcoal  and  Blue  Mass  Mixture. 
Sodium  Bicarbonate,  30  gr. 

Charcoal,  60  gr. 

Mass  of  Mercury,  8  gr. 

Aromatic  Syrup  of  Rhubarb,        2  fl.  oz. 
Water,  2  fl.  oz. 

Triturate  together  into  a  uniform  mixt. 
ure.     Dose,  a  tablespoonful. 

Charcoal  Poultice. 

(Thonisunian  name.) 
Charcoal,  1  oz.  (troy). 

Ginger, 

Bayberry,  of  each,     240  gr. 

Elm,  1  oz.  (troy). 

Hot  Water,  sufllcient. 
Mix. 

Naphthol  Ointment. 

(Hardy's.) 
Naphthol,  120  gr. 

Vaseline,  2J  oz.  (troy). 

Dissolve  the  Naphthol  in  half  its  weight 
of  Ether ;  mix  this  solution  with  a  por- 
tion of  the  Vaseline,  and  heat  to  about 
40°  C.  (104°  F.)  until  the  Ether  is  com- 
pletely evaporated ;  then  add  the  re- 
mainder of  tlie  Vaseline,  and  triturate 
thoroughly ;  finally,  preserve  the  oint- 
ment in  a  well-covered  vessel. 

Naphthol  Salve. 

(Kaposi's.) 
Naphthol,  180  gr. 

Green  Soap,  600  gr. 

Prepared  Chalk,  120  gr. 

Lard,  2^  oz.  (av.). 

Mix.  Used  in  itch.  The  affected  part 
to  be  rubbed  twice  a  day. 

AMYLACEOUS   AND   MUCILAGI- 
NOUS   SUBSTANCES. 

Soluble  Iodide  of  Starch. 

Iodine,  360  gr. 

Starch,  6  oz.  (troy). 

Ether,  10  fl.  dr. 

Dissolve  the  Iodine  in  the  Ether,  pour 
the  solution  over  the  Starch  ;  then  tritu- 
rate till  the  Ether  is  evaporated ;   intro- 


duce into  a  water-bath,  and  continue  the 
heat  for  half  an  hour  with  occasional 
stirring.  A  portion  of  the  Iodine  vapor 
has  escaped,  but  the  Starch,  which  has 
now  become  soluble,  will  be  combined 
with  about  4  per  cent,  of  Iodine. 

Decoctum  Hordei.     U.  S.  1870.    Decoo 

TioN  OF  Barley. 
Barley,  240  gr. 

Water,  sufl!icient. 

Having  washed  away  extraneous  mat- 
ters which  adhere  to  the  Barley,  boil  it 
with  2  fl.  oz.  of  Water  for  a  short  time, 
and  throw  away  the  resulting  liquid; 
then,  having  poured  on  it  16  fl.  oz.  of 
boiling  Water,  boil  down  to  8  fl.  oz.,  and 
strain. 

Syrup  of  Iodide  of  Starch. 
Iodide   of    Starch    (solu- 
ble), 360  gr. 
Sugar,  19  oz.  (troy). 
Water,  12  fl.  oz. 

Dissolve  the  Iodide  in  the  Water,  and 
add  the  Sugar.  This  syrup  contains  1 
part  of  Iodine  in  1000.  Dose,  a  tea- 
spoonful. 

Infusum  Lini  Compositum.   U.  S.  1870. 

Compound  Infusion  of  Flaxseed. 
Flaxseed,  ^  oz.  (troy). 

Glycyrrhiza  (bruised),        120  gr. 
Boiling  Water,  16  fl.  oz. 

Macerate  for  two  hours  in  a  covered 
vessel,  and  strain. 

Conserve  of  Hollyhock. 
(Thomsonian  name.) 
Poplar  Bark,  120  gr. 

Bayberry,  120  gr. 

Hydrastis,  120  gr. 

Cloves,  120  gr. 

Cinnamon,  120  gr. 

Cypripedium,  120  gr. 

Capsicum,  60  gr. 

Oil  of  Pennyroyal,  1  A.  dr. 

Hollyhock  Flowers,  4  oz.  (troy). 

Pound,  and  form  into  balls  of  the  size 
of  small  marbles. 

SACCHARINE  SUBSTANCES. 

Syrup  of  Manna. 

Manna,  1  oz.  (troy). 

Sugar,  6  oz.  (troy). 

Water,  4  fl.  oz. 

Dissolve  the  Manna  in  the  Water,  filter, 
add  the  Sugar,  and  heat  to  boiling,  then 
strain. 

Syrup  of  Liquorice  Root. 

Fluid  Extract  of  Glycyrrhiza,  4  fl.  oz. 
Syrup,  a  sufficient  quantity  to 

make  16  fl.  oz. 

Mix. 
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Pectoral  Lozenges. 

(Dr.  Jackson's.) 
Powdered  Ipecac,  5  gr. 

Sulphurated  Antimony,  2^  gr. 

Morphine  Hydrochlorate,  3  gr. 

Powdered  Acacia,  330  gr. 

Powdered  Sugar,  330  gr. 

Powdered  Extract  of  Glycyr- 

rhiza,  330  gr. 

Oil  of  Sassafras,  2  min. 

Tincture  of  Tolu,  2  min. 

To  be  made  into  a  stiflF  mass  with  Sim- 
ple Syrup,  and  divided  into  100  lozenges, 
or  into  lozenges  of  10  gr.  each.  Each 
lozenge  contains  ^^  gr.  of  Ipecac,  -^^  gr. 
of  Antimony,  Jj  gr.  of  Morphine.  One 
every  three  or  lour  hours. 

Pectoral  Powder. 


(Wedels.) 

Benzoic  Acid, 

8gr. 

Washed  Sulphur, 

75  gr. 

Glycyrrhiza, 

250  gr. 

Iris, 

30  gr. 

Sugar, 

300  gr. 

Oil  of  Anise, 

4  min. 

Oil  of  Fennel, 

4  min. 

Mix.  A  tablespoonful  three  or  four 
times  a  day  in  bronchitis,  severe  cough, 
or  croup. 

Cough  Powder. 

(Thomsonian  name.) 
Lobelia, 
Glycyrrhiza, 
Skunk  Cabbage, 

Sugar,  of  each,     1  oz.  (troy). 

Mix. 

DEKIVATIVES  OF  SUGARS 
THROUGH  THE  ACTION  OF 
FERMENTS. 

Alcoholic  Mixture. 

(Gubler's.) 
Alcohol  (85  per  cent.). 
Water, 

Syrup  of  Orange,  of  each,     2  fl.  oz. 

A  tablespoonful  to  be  given  every  two 
hours. 

Solution  of  Butyl-Chloral. 

(Croton-Chlokal.) 
Butyl-Chloral,  7  gr. 

Alcohol,  SO  min, 

Distilled  Water,  2J  fl.  oz. 

Syrup  of  Orange,  2  fl.  oz. 

Mix.    A  tablespoonful  every  two  hours. 

Camphorated  Chloro-tannate  of  Iodine. 

Chloral,  60  gr. 

Iodine,  30  gr. 

Oil  of  Camphor,  6  fl.  dr. 

Tannic  Acid,  suflBcient. 

Dissolve,   and   add   sufficient    Tannic 


Acid  to  bring  the  mixture  to  the  consist- 
ence of  thick  syrup. 

Glycerole  of  Chloral  and  Camphor. 

(C.  Pavesi.) 
Camphor  (in  powder),  75  gr. 

Chloral,  60  gr. 

Oil  of  Juniper,  30  min. 

Glycerin,  4  fl.  dr. 

Alcohol,  5  fl.  dr. 

Mix  in  a  vial,  and  expose  to  a  gentle 
heat  (not  over  40°  C.  =  104°  F.)  until 
solution  has  been  efl"ected.  Let  cool,  and 
keep  the  vial  well  stoppered. 

Chloral  Cream. 
Chloral,  300  gr. 

Sugar,  IJ  oz.  (troy). 

Water,  15  fl.  dr. 

Dissolve  the  Chloral  in  the  Water,  and 
triturate  with  the  Sugar  in  a  mortar. 

Elixir  of  Chloroform. 

Chloroform,  6  fl.  dr. 

Oil  of  Cinnamon,  10  min. 

Tincture  of  Opium, 
Tincture  of  Camphor, 
Aromatic  Spirit  of  Ammonia, 

of  each,     6  fl.  dr. 
Brandy,  1  fl.  oz. 

Mix.     Dose,  half  a  teaspoonful. 

Gelatinized  Chloroform. 

Purified  Chloroform,  6  fl.  dr. 

White  of  Egg,  6  fl.  dr. 

Put  into  a  wide-mouth  two-ounce  vial, 
shake  it,  and  allow  it  to  stand  for  three 
hours. 

Elixir  of  Chloroform. 
(Dr.  Hartshorn's  Chloroform  Paregoric.) 
Chloroform,  1^  fl.  oz. 

Tincture  of  Opium,  l|  fl.  oz. 

Spirit  of  Camphor,  IJ  fl.  oz. 

Aromatic  Spirit  of  Ammonia,     1 J  fl.  oz. 
Oil  of  Cinnamon,  20  min. 

Brandy,  2  fl.  oz. 

Mix.     Dose,  ^  fl.  dr.  or  less. 

Wade's  Suppositories. 
Iodoform,  60  gr. 

Subnitrate  of  Bismuth,  60  gr. 

Chloral,  8  gr. 

Morphine,  2J  gr. 

Oil  of  Rose,  10  min. 

Oil  of  Theobroma,  240  gr. 

Mix,  and  divide  into  12  suppositories 
one-eighth  of  an  inch  in  diameter.  One 
to  be  inserted  into  the  urethra  three  times 
daily. 

Carbolized  Iodoform. 
Iodoform,  160  gr. 

Carbolic  Acid,  1  min. 

Oil  of  Peppermint,  2  min. 

Mix  the  Iodoform  and  Acid  by  tritu- 
ration, and  then  add  the  volatile  oil. 
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Iodoform  Paste. 

Iodoform , 

60  gr. 
10  min 

Mucilage  of  Acacia, 

Glycerin, 

10  min 

Oil  of  Peppermint, 

1  min 

Mix. 

Iodoform  Cotton. 

Purified  Cotton,  360  gr. 

Iodoform,  24  gr. 

Ether,  2  fl.  dr. 

Alcohol,  4  fl.  dr. 

Glycerin,  2  fl.  dr. 

Dissolve  the  Iodoform  in  the  Ether 
and  Alcohol  mixed,  add  the  Glycerin 
to  this  solution,  and  saturate  the  Cotton 
with  this  liquid.  Let  it  dry  by  exposure 
to  the  air. 

Iodoform  Pencils. 

Iodoform, 

Oil  of  Theobroma,  of  each,     31  gr. 

Triturate  together,  and  roll  the  mass 
into  5  pencils,  one-twelfih  of  an  inch 
thick,  then  dust  with  lycopodium. 

Compound  Iodoform  Ointment. 

(Dr.  J.  Wm.  White's.) 
Iodoform,  60  gr. 

Oil  of  Anise,  20  min. 

Oil  of  Rose,  6  min. 

Oil  of  Ylang-Ylang,  5  min. 

Ointment  of  Rose  Water,      1  oz.  (troy). 
Mix. 

Compound  Iodoform  Ointment. 
(N.  Y.  Hosp.) 
Iodoform, 

Tannic  Acid,         of  each,     60  gr. 
Vaseline,  1  oz.  (troy). 

Mix. 

Compound  Tincture  of  Iodoform. 

Iodoform,  15  gr. 

Potassium  Iodide,  120  gr. 

Glycerin,  2  fl.  dr. 

Alcohol,  6  fl.  dr. 

Mix.  Rub  the  Iodoform  and  the  Po- 
tassium Iodide  in  a  mortar  until  a  fine 
powder  is  produced,  then  add  the  Glyc- 
erin and  rub  to  the  consistency  of  cream  ; 
then  add  the  Alcohol,  and  stir  briskly 
until  all  is  dissolved.  Dose,  15  drops 
three  times  a  day,  on  sugar  or  in  syrup. 

Liniment  of  Iodoform. 

Iodoform,  80  gr. 

Camphor,  80  gr. 

Oil  of  Sassafras,  1  fl.  dr. 

Expressed  Oil  of  Almond,  4  fl.  oz. 

Powder  the  Iodoform  and  Camphor, 
introduce  into  a  dry  vial,  add  the  Oils, 
and  heat  in  a  water-bath,  shaking  fre- 
quently until  dissolved. 


Elixir  of  Paraldehyd. 

Paraldehyd,  160  min. 

Alcohol,  14  fl.  dr. 

Tincture  of  Vanilla,  30  min. 

Water,  1  fl.  oz. 

Syrup,  IJ  fl.  oz. 
Dose,  1  to  2  teaspoonfuls. 

PRODUCTS  OF  THE  ACTION  OP 
FERMENTS  UPON  ACID  SAC- 
CHARINE  FRUITS. 

Potion  of  Todd. 

(Dorvault's.) 

Brandy,  6  fl.  dr. 

Distilled  Water,  9  fl.  dr. 

Syrup,  4  fl.  dr. 

Tincture  of  Canella,  1  fl.  dr. 
Mix. 

Brandy  Mixture. 

Yolk  of  Eggs,  2. 

Sugar,  240  gr. 

Oil  of  Cinnamon,  2  min. 

Cinnamon  Water,  4  fl.  oz. 

Brandy,  4  fl.  oz. 
Mix.     Dose,  a  tablespoonful  as  occa- 
sion may  require. 

Strengthening  Syrup. 

(Thomsonian  name.) 

Comfrey  Root,  2  oz.  (av.). 

Inula,  1  oz.  (av.). 

Marrubium,  240  gr. 

Beth  Root,  120  gr. 

Brandy,  8  fl.  oz. 

Sugar,  8  oz.  (av.). 

Water,  3  pints. 

Add  the  Water  to  the  Comfrey  Root, 
Inula,  and  Marrubium,  and  boil  until 
the  liquid  measures  24  fl.  oz.,  then  strain, 
and  add  the  remaining  ingredients. 

VOLATILE  OILS. 

Confectio  Aurantii  Corticis.    U.  S.  1870. 
Confection  of  Orange  Peel. 

Sweet  Orange  Peel,  re- 
cently separated  from 
the  fruit  by  grating,  6  oz.  ftroy). 

Sugar,  18  oz.  (troy). 

i3eat  the  Orange  Peel  with  the  Sugar, 
gradually  added,  until  they  are  thor- 
oughly mixed. 

Cardinal  Drops,  or  Bishop  Drops. 

(TiNCTURA  EpISCOPALI?.) 

Orange  Peel,  720  gr. 

Orange  Berries,  720  gr. 

Cloves,  120  gr. 

Cinnamon,  120  gr. 

Water,  3  "fl.  oz. 

Bitter  Almond  Water,  2  fl.  dr. 

Alcohol,  12  fl.  oz. 
Mix,  and  macerate  seven  days. 
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Red  Elixir. 

Compound  Tincture  of  Coch- 
ineal 6  fl-  "''• 

Elixir  of  Orange,  24  fl.  oz. 

Mix. 

Red  Drops. 

CWhitwith's.) 
Oil  of  Thyme,  2  fl.  dr. 

Tincture  of  Myrrh,  1  A-  oz. 

Tincture  of  Camphor,  1  n.  dr. 

Compound  Tincture  of  Lavender,!  fl.  oz. 
Alcohol,  ^,     ^^-.oz. 

Dose,  25  drops  in  a  suitable  vehicle, 
two,  three,  or  four  times  a  day. 

Confectio  Aromatica.  U.  S.  1870.     Aro- 
matic Confection. 
Aromatic  Powder,  4  oz.  (troy). 

Clarified  Honey,  ^  oz   (troy). 

Rub  the  Aromatic  Powder  with  Clari- 
fied Honey  until  a  uniform  mass  of  the 
proper  consistence  is  obtained. 

Eucalyptus  Gauze. 

(Lister's.) 
Oil  of  Eucalvptus,  60  min. 

Damar,  J80  gr. 

Paraffin,  ^  180  gf;  . 

The  Damar  and  Paraffin  are  melted, 
the  Oil  is  added,  and  the  mixture  sprinl<lea 
or  squirted  over  the  muslin  laid  together 
in  folds.  It  is  then  placed  in  an  air- 
tight beating  apparatus,  compressed  by 
weights,  and  exposed  to  a  dry  heat,  i  he 
finished  gauze  contains  10  to  11  per  cent 
of  mixture. 

Compound  Spirit  of  Cajuput. 

Oil  of  Cajuput, 
Oil  of  Cloves, 
Oil  of  Peppermint, 

Oil  of  Anise,  of  each,     4  fl.  dr. 

Alcohol,  2  fl.  oz. 

Mix.     A  powerful  stimulant.  ■ 

Compound  Mixture  of  Apium. 

(Dr.  W.  A.  Hammond's.) 

Fluid  Extract  of  Erythroxylon,   2  fl.  oz. 

Fluid  Extract  of  Viburnum,         1  fl.  oz. 

Fluid  Extract  of  Celery,  1  fl-  oz. 

Mix. 

Elemi  Ointment. 
Elemi  (Resin),  60  gr. 

Cerate,  1  oz-  (troy). 

Resin  Cerate,  120  gr. 

Balsam  of  Peru,  120  min. 

Fuse  together,  and  mix  thoroughly. 


Carbolated  Camphor. 

Camphor,  60  gr. 

Carbolic  Acid,  20  gr. 

Alcohol,  2  min 

Mix. 

Brassicon. 
Camphor,  20  gr. 

Oil  of  Peppermint,  1  A-  dr. 

Volatile  Oil  of  Mustard,  12  min. 

Ether,  2  fl.  dr. 

Alcohol,  6fl.dr. 

Spirit  of  Peppermint,  sufficient  to  color 
Mix.     Used  externally  in  headache. 
Cholera  Remedy. 
(Dr.  Dwight's.) 
Tincture  of  Camphor,  1  A.  oz. 

Tincture  of  Opium,  1  "•  oz. 

Compound  Tincture  of  Rhubarb,  1  fl.  oz. 
Mix.     Dose,  half  a  teaspoonful. 


Croup  Liniment. 


Camphor, 
Myrrh, 
Sugar, 
Water, 


Camphor  Julep. 

(Thomsonian  name.) 


30  gr. 
105  gr. 
60  gr. 
2  fl.  oz. 


Camphor, 
Oil  of  Turpentine, 
Make  a  solution. 


320  gr. 
2  fl.  oz. 


Cream  of  Camphor. 
Soap,  n  oz.  (troy). 

Camphor,  360  gr. 

Ammonium  Chloride,  IJ  oz.  (troy). 

Water  of  Ammonia,  1^  fl-  oz. 

Oil  of  Turpentine,  6  fl.  dr. 

Water,  12  fl.  oz. 

Dissolve  the  Soap  (in  shavings)  in  one- 
half  of  the  Water  previously  mixed  with 
the  Water  of  Ammonia,  and  the  Ammo- 
nium Chloride  in  the  other  half.  Mix 
the  solutions  well,  and  add  the  Camphor 
dissolved  in  the  Oil ;  then  agitate  briskly 
until  the  liquids  are  united  and  form  a 
perfect  emulsion. 

Pills  of  Camphor  and  Opium. 
Camphor,  48  gr. 

Powdered  Opium,  I''  gr- 

Alcohol,  12  mm 

Confection  of  Rose,  sufficient. 

Make  a  mass  and  divide  into  24  pills. 
Dose,  1  to  2  pills. 

Compound  Powder  of  Camphor. 
(Gallop's  Powder.) 
Camphor, 
Powdered  Acacia, 
Sugar,  of  each,     1  oz. 

Mix. 

Mixture  of  Thymol. 

(L.  Lewin.) 
Thymol,  H  gr. 

Orange  Flower  Water,  IJ  A-  oz. 

Distilled  Water,  3^  fl.  oz. 

Mix.  Dose,  a  tablespoonful  several 
times  a  day. 
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Thymol  Inhalation. 

(Warren.) 
Thymol,  8  gr. 

Sodium  Borate,  300  gr. 

Glycerin,  10  fl.  dr. 

Camphor  Water,  2J  fl.  oz. 

Tar  Water,  7  fl.  oz. 

Mix.     To  he  used  as  an  inhalation  by 
means  of  an  atomizer. 


Antiseptic  Solution. 

(Volkman's.) 
Thymol,  30  gr. 

Alcohol,  5  fl.  dr. 

Glycerin,  10  fl.  dr. 

Water,  6  fl.  oz. 

Mix. 

Cough  Mixture. 

(Prof.  Pancoast.) 
Wild  Cherry  Bark,  240  gr. 

Senega,  240  gr. 

Ipecac,  120  gr. 

Extract  of  Conium,  15  gr. 

Compound  Tincture  of  Carda- 
mom, 1  fl.  oz. 
Compound  Spirit  of  Juniper,  1  fl.  oz. 
Water,  suflScient  to  make  10  fl.  oz. 
Percolate  the  solid  ingredients  with 
sufficient  Water  to  make  8  fl.  oz.,  then 
add  the  other  ingredients.  Two  tea- 
spoonfuls  in  water  constitute  the  usual 
dose  to  relieve  cough. 

Antispasmodic  Powders. 

(Dr.  Otto's.) 
Ground  Black  Mustard,  240  gr. 

Powdered  Salvia,  240  gr. 

Powdered  Ginger,  240  gr. 

Mix.  Dose,  in  epilepsy,  three  tea- 
spoonfuls  for  three  mornings  in  succes- 
sion ;  discontinue  three  mornings,  and 
then  give  as  before.  To  be  mixed  in 
water  or  molasses. 

Garlic  Ointment. 
Fresh  Garlic,  6  bulbs. 

Lard,  2  oz.  (troy). 

Digest  at  a  moderate  heat  for  an  hour, 
and  strain. 

VOLATILE  OILS  WITH  RESIN 
PRODUCTS. 

Confection  of  Black  Pepper. 

(Ward's  Paste.) 

Black  Pepper,  2  oz.  Ttroy). 

Powdered  Inula,  2  oz.  (troy). 

Powdered  Fennel,  6  oz.  (troy). 

Honey,  4  fl.  oz. 

Sugar,  4  oz.  (troy). 


Rub  the  dry  ingredients  together  into 
a  very  fine  powder,  and  keep  them  in  a 
covered  vessel ;  but,  whenever  the  con- 
fection is  to  be  used,  add  the  powder 
gradually  to  the  Honey,  and  beat  them 
until  thoroughly  incorporated.  Dose,  60 
to  120  grains  three  times  a  day. 

Emulsion  of  Cubeb. 
Oleoresin  of  Cubeb,  120  drops. 

Yolk  of  Egg,  1. 

Sugar,  120  gr. 

Peppermint  Water,  3  fl.  oz. 

Triturate  the  Oleoresin  with  the  Sugar 
and  Yolk  of  Egg,  and  then  dilute  with 
Peppermint  Water.  Dose,  a  teaspoonful 
four  times  a  day. 

Ethereal  Tincture  of  Cubeb. 

Cubeb,  2  oz.  (troy). 

Spirit  of  Nitrous  Ether,       16  fl.  oz. 
Macerate  for  eight  days,  and  filter. 

Syrup  of  Cubeb. 

(Mitchell's.) 
Fluid  Extract  of  Cubeb,         2  fl.  oz. 
Magnesium  Carbonate,       240  gr. 
Sugar,  12  oz.  (troy). 

Oil  of  Bitter  Almond,  1  min. 

Orange  Flower  Water,  2  fl.  oz. 

Water,  a  sufficient  quan- 
tity to  make  16  fl.  oz. 
Rub  the  Fluid  Extract  with  the  Mag- 
nesium Carbonate,  and  then  add  2  fl.  oz. 
of  the  Sugar  in  small  portions;  when 
thoroughly  mixed,  add  gradually  first 
the  Orange  Flower  Water  and  then  7 
fl.  oz.  of  Water,  constantly  triturating 
the  mixture  until  the  Sugar  is  dissolved  ; 
filter,  and  add  sufficient  Water  to  meas- 
ure 11  fl.  oz.,  in  which  dissolve  the  re- 
mainder of  the  Sugar,  without  heat ;  add 
the  Oil  dissolved  in  a  little  Alcohol,  and 
sufficient  Water  to  make  16  fl.  oz. 

Compound  Pills  of  Copaiba. 
Copaiba,  30  gr. 

Powdered  Cubeb,  50  gr. 

Wax,  15  gr. 

Melt  the  Wax  by  a  gentle  heat,  then 
add  the  Copaiba,  and  immediately  after- 
wards sift  in  the  Cubeb,  stirring  thor- 
oughly ;  while  it  is  yet  warm,  roll  out 
into  25  pills. 

Cubeb  Mixture. 

(Dr.  J.  Wm.  White's.) 

Oleoresin  of  Cubeb,  4  fl.  dr. 

Potassium  Bromide,  1  oz.  (troy). 

Syrup  of  Acacia,  2  fl.  oz. 

Oil  of  Sassafras,  10  min. 

Water,  sufficient  to  make  6  fl.  oz. 
Mix. 
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Copaiba  Mixture. 

(Chapman's  original  formula.) 

Copaiba,  1  fl.  oz. 

Powdered  Acacia,  120  gr. 

Sugar,  60  gr. 

Spirit  of  Nitrous  Ether,  1  fl.  oz. 

Compound  Tincture  of  Laven- 
der, 2  fl.  dr. 

Tincture  of  Opium,  2  fl.  dr. 

Distilled  "Water,  6  fl.  oz. 

Mix.    Dose,  a  tablespoonful  three  times 

a  day. 

Alkaline  Copaiba  Mixture. 

Copaiba,  4  fl.  dr. 

Acacia,  240  gr. 

Sugar,  240  gr. 

Solution  of  Potassa,  4  fl.  dr. 

Spearmint  Water,  a  sufBcient 

quantity  to  make  8  fl.  oz. 

Mix  the  Copaiba  and  Solution  of  Po- 
tassa ;  add  the  Water,  and  triturate  with 
the  Acacia  and  Sugar. 

Diphtheria  Mixture. 

(Dr.  Bergerou's). 
Copaiba,  20  min. 

Syrup  of  Orange,  4  fl.  dr. 

Peppermint  Water,  3  fl.  dr. 

Alcohol,  6  fl.  oz. 

Mix.  Dose,  a  tablespoonful  every  two 
hours,  in  non-infectious  diphtheria,  to 
aid  the  disappearance  of  the  false  mem- 
brane. 

Solution  of  Santal,  Copaiba,  and 
Cubeb. 

(Nesbit's  specific.) 

Oil  of  Santal,  6 

Oil  of  Copaiba,  4 

Oil  of  Cubeb,  4 

Oil  of  Pimenta,  1 

Oil  of  Cassia,  1 


Alcohol,  sufficient  to  make  16 

Mix.     Dose,  a  teaspoonful  twice 
in  water. 


fl.  oz. 
fl.  dr. 
fl.  dr. 
fl.  dr. 
fl.  dr. 
fl.  oz. 
a  day 


Compound  Fluid  Extract  of  Buchu. 

Oil  of  Juniper,  12  min. 

Spirit  of  Nitrous  Ether,  3  fl.  oz. 

Fluid  Extract  of  Cubeb,  3  fl.  oz. 

Fluid  Extract  of  Buchu,  10  fl.  oz. 

Dissolve  the  Oil  of  Juniper  in  the 
Spirit  of  Nitrous  Ether,  and  mix  with 
the  Fluid  Extracts.  Do  not  filter ;  but 
shake  well  before  dispensing. 

Tinctura  Lupulinae.  U.  S.  1870.    Tinct- 
ure  OF   LUPTJLIN. 
Lupulin,  4  oz.  (troy). 

Alcohol,  a  sufficient  quantity. 

Pack  the  Lupulin  in  a  narrow  cylin- 
drical percolator,  and  gradually  pour  Al- 
cohol upon  it  until  32  fl.  oz.  of  tincture 
are  obtained. 


Ethereal  Tincture  of  Cannabis  Indica. 

Extract  of  Cannabis  (Squire's),  240  gr. 
Spirit  of  Nitrous  Ether,  8  fl.  oz. 

Triturate  together  in  a  mortar  till  the 
Extract  is  dissolved.    Dose,  5  to  15  drops. 

Ethereal  Tincture  of  Guaiac. 

Guaiac,  1^  oz.  (troy). 

Spirit  of  Nitrous  Ether,         8  fl.  oz. 

Make   by   maceration.      Dose,   a  tea- 
spoonful. 

Anthelmintic  Syrup. 

Fluid  Extract  of  Senna,  1  fl.  dr 

Oil  of  Chenopodium,  1  fl.  dr. 

Syrup  of  Rhubarb,  2  fl.  oz. 

Mix.     Dose,  a  teaspoonful  three  times 
a  day. 

Arnica  Liniment. 

Arnica  Flowers,  2  oz.  (av.). 

Glycerin,  8  fl.  oz. 

Digest  at  a  moderate  temperature  on  a 
water-bath,  express,  and  strain. 


Syrup  of  Anthemis. 

Anthemis,  240  gr. 

Sugar,  10  oz.  (av.). 

Water,  6  fl.  oz. 

Make  an  infusion  of  the  flowers  with 
the  Water,  and  add  the  Sugar,  dissolving 
without  heat. 

Emulsion  of  Aspidium. 

Fluid  Extract  of  Aspidium,  1  fl.  dr. 

Tincture  of  Quillaia,  30  min. 

Distilled  Water,  sufficient  to 

make  1  fl.  oz. 

Mix. 

Nerve  Powder. 

(Thomsonian  name.) 
Powdered  Cypripedium. 

Liniment  of  Stillingia. 
Oil  of  Stillingia,  1  A-  oz. 

Oil  of  Cajuput,  4fl.  dr. 

Oil  of  Lobelia,  2  fl.  dr. 

Alcohol,  2  fl.  oz. 

Mix.  Used  as  a  local  application  in 
croup,  and  as  a  cough  medicine,  in  doses 
of  1  drop  on  a  lump  of  sugar. 

Syrup  of  Lactucarium. 

( Aubergier's  modified.) 
Fluid  Extract  of  Lactucarium 

(U.S.),  4fl.  dr. 

Syrup  of  Orange  Flowers,  4  fl.  oz. 

Syrup,  10  fl.  oz. 

Mix. 
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Cough  Lozenges. 

(Keating's.) 
Lactuearium,  120  gr. 

Ipecac,  (JO  gr. 

Squill,  45  gr. 

Extract  of  Glycyrrhiza,      120  gr. 
Sugar,  2  oz.  (troy). 

Mix.  Make  into  a  mass  with  Traga- 
canth  and  Mucilage,  and  divide  into  20- 
grain  lozenges. 


RESINS,   OLEORESINS,   GUM- 
liESlNS,  AND  BALSAMS. 

Emulsion  of  Turpentine. 

(J.  W.  Forbes.) 
Oil  of  Turpentine,  1  fl.  oa. 

Powdered  Acacia,  20  gr. 

Water,  4  fl.  dr. 

Place  the  Oil  in  a  dry  bottle,  add  the 
Powdered  Acacia,  shake  well,  and  mix 
thoroughly  with  the  Oil  ;  lastly,  add  the 
Water,  and  shake  the  whole  thoroughly. 

Emulsion  of  Turpentine. 

Oil  of  Turpentine,  20  rain. 

Tincture  of  Quillaia,  20  min. 

Distilled  Water,  1  fl.  oz. 

Mix. 

Haarlem  Oil. 

Sulphurated  Oil,  12  fl.  oz. 

Petroleum  (Barbadoes),  4  fl.  oz. 

Oil  of  Amber  (crude),  6  fl   oz. 

Oil  of  Turpentine,  32  fl.  oz. 

Linseed  Oil,  16  fl.  oz. 

Mix.  Tlie  Sulphurated  Oil  is  made  by 
boiling  1  part  of  Sulphur  with  8  parts  of 
Olive  Oil  until  they  are  united. 

Thomson's  Salve. 
(Thomsonian  name.) 
Yellow  Wax,  2  oz.  (troy). 

Fresh  Butter,  2  oz.  (troy). 

Turpentine,  4  oz.  (truy). 

Balsam  of  Fir,  2  oz.  (troy). 

Mix. 

Fever  Liniment. 
(Saint  Barthelemy's.) 
Oil  of  Turpentine,  34  fl.  dr. 

Tincture  of  Opium,  80  min. 

Camphor,  50  gr. 

Olive  Oil,  2fl.  oz. 

Mix.  Apply  for  six  minutes  every  six 
hours  to  the  whole  spine. 

Mistura  Pini  Sylvestris. 

(Dr.  Piffard's.) 

Tar,  100  gr. 

Oil  of  Lavender,  100  gr. 

Oil  of  Scotch  Fir  {Pinus  sylves- 
tris), 300  gr. 
Mix  and  filter. 


Ceratum    Resinae   Compositum.     U.  S. 

1870.       Compound    Kesin    Cehatb. 

(Dkshler's  Salve.) 
Resin, 
Suet, 

Yellow  Wax,  each,       6  oz.  (troy). 

Turpentine,  3  oz.  (troy). 

Oil  of  Flaxseed,  3J  oz.  (troy). 

Melt  them  together,  strain  the  mixture 
through  muslin,  and  stir  it  constantly 
until  cool. 

Compound  Infusion  of  Myrrh. 

Myrrh,  23  gr. 

Aloes,  23  gr. 

Saff"ron,  23  gr. 

Potassium  Carbonate,  16  gr. 

Powdered  Extract  of  Glycyr- 
rhiza, 120  gr. 

Water,  6  fl.  oz 

Compound  Tincture  of  Carda- 
mom, 2  fl.  oz. 
Boil  slowly  to  4  fl.  oz.,  strain,  and  add 

the  Compound  Tincture  of  Cardamom. 

Breast  Plaster. 

(De  wees'.) 
Ammoniac  Plaster,  120  gr. 

Lead  Plaster,  IJ  oz.  (troy). 

Logan's  Plaster,  360  gr. 

Spermaceti,  60  gr. 

Camphor,  60  gr. 

Melt  the  Plaster,  then  add  the  Sper- 
maceti and  Camphor,  and  remove  from 
the  tire. 

Sedative  Pills. 
(Gunther's.) 

Powdered  Asafetida,  57  gr. 

Extract  of  Valerian,  57  gr. 

Extract  of  Belladonna,  3  gr. 

Oxide  of  Zinc,  1  gr. 

Castor,  2  gr. 

Mix,  and  make  into  24  pills.  Dose,  1 
to  2  pills  twice  daily  in  chorea. 

Syrup  of  Asafetida. 

Asafetida,  240  gr. 

Sugar,  16  oz.  (av.). 

Boiling  Water,  8  fl.  oz. 

Rub  the  Asafetida  with  part  of  the 
Boiling  Water  until  a  uniform  paste  is 
made,  then  gradually  add  the  rest  of  the 
Water,  strain,  and  add  the  Sugar,  using 
a  gentle  heat  to  dissolve  it.  Dose,  a 
tablespoon  ful. 

Liniment  of  Hypericum. 
(Red  Oil.) 
Flowers   of    Hypericum 

(fresh),  8  oz.  (troy). 

Olive  Oil,  a  suflScient  quantity  to  cover 
the  flowers. 

Macerate  in  the  sun  for  fourteen  days, 
express,  and  strain. 
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Emulsion  of  Guaiac. 

Guaiac  (powdered),  12  gr. 

Tincture  of  Quillaia,  1  fl.  dr. 

Distilled  Water,  1  fl.  oz. 

Dissolve  the  Guaiac  in  the  Tincture, 
filter,  and  then  mix  witli  the  Water. 

Syrup  of  Guaiac. 

Guaiac  (powdered),  640  gr. 

Potassa,  58  gr. 

Sugar,  16  oz   (av.). 

Water,  sufficient  to  make        8  fl.  oz. 

Dissolve  the  Potassa  in  8  fl.  oz.  of 
Water,  add  the  Guaiac,  macerate  seven 
days,  filter,  add  the  Sugar,  and  strain. 

Pills  Number  Three  (Anti-Canker), 

(Thomsonian  name.) 
Capsicum,  1  oz.  (av.). 

Extract  of  Bayberry,  1  oz.  (av.). 

Make  into  pills. 

Number  Five. 
(Restorative  Cordial.) 
(Thomsonian  name.) 
White  Aspen, 
Black  Aspen, 

Poplar  Bark,  of  each,     8  oz.  (av.). 

Bayberry  Root  Bark,  16  oz.  (av.). 

Boil  a  few  minutes   in   2  gallons  of 
AVater,  strain,  add   7  pounds  of  Sugar, 
skim,  and  then  add  3  quarts  of  Brandy. 
Syrup  of  Bayberry. 
(Thomsonian  name.) 
Bayberry,  12  oz.  (troy). 

Sugar,  12  oz.  (trov). 

Diluted  Alcohol,  64  fl.  oz. 

Digest  the  Bayberry  in  the  Diluted 
Alcohol  for  two  days,  strain,  and  evapo- 
rate to  16  fl.  oz.  ;  add  the  Sugar. 

Tolu  Cough  Mixture. 

Syrup  of  Squill,  4  fl.  dr. 

Tincture  of  Tulu,  1  fl.  dr. 

Syrup,  3  fl.  oz. 

Mix.     Dose,  a  teaspoonful. 

Borobenzoate  of  Sodium. 

(T.  S.  Wiegaud.) 
Sodium  Borate,  3  oz.  (troy). 

Sodium  Benzoate,  4  oz.  (troy). 

Water,  sufficient  to  dissolve. 

Make  a  solution  of  the  Salts  in  the 
Water,  filter,  and  evaporate,  with  con- 
stant stirring,  to  dryness. 

FATS,  FIXED   OILS,  SOAPS,  ETC. 

British  Oil. 

Petroleum,  Barbadoes,  1  fl.  oz. 

Petroleum,  American,  1  fl.  oz. 

Oil  of  Turpentine,  2  fl.  oz. 

Oil  of  Linseed,  24  fl.  oz. 

Oil  of  Amber,  8  fl.  oz. 

Oil  of  Juniper,  2  fl.  dr. 
Mix  them  well  together. 


Emulsion  of  Pumpkin- Seed. 

Pumpkin-Seed  (fresh),  2  oz.  (av.). 

Powdered  Acacia,  60  gr. 

Sugar,  240  gr. 

Water,  4  fl.  oz. 

Blanch  the  seed,  after  soaking  them  in 
hot  wat^r,  beat  them  into  a  mass  with 
the  Sugar,  then  add  the  Acacia,  and 
gradually  the  Water. 

Ointment  of  Croton  Oil. 

Croton  Oil,  30  rain. 

Lard,  1  oz.  (troy), 

Mix  gradually. 

Pills  of  Croton  Oil. 


Croton  Oil, 
Crumb  of  Bread, 
Make  into  24  pills. 


6  min. 
24  gr. 


Croton  Oil  Pencils. 


(Limousin's.) 
Croton  Oil,  2  fl.  dr. 

White  Wax,  60  gr. 

Oil  of  Theobroma,  60  gr. 

Melt  the  Wax  and  Oil  of  Theobroma 
together,  b}'  means  of  a  water-bath,  in  a 
flask,  adding  the  Croton  Oil,  and  keep 
the  flask  corked  until  the  mixture  begins 
to  congeal ;  then  pour  into  suitable  cylin- 
drical moulds,  one-fourth  to  one-third  of 
an  inch  in  diameter.  The  pencils  are 
covered  with  tin  foil  and  kept  in  closed 
vessels. 

Stronger  Laxative  Mixture. 

(Bossu's.) 
Resin  of  Scammony, 
Resin  of  Jalap,  of  each,     \  gr. 

Sugar,  15  gr. 

Croton  Oil,  2  min. 

Mucilage,  30  min. 

Orange  Flower  Water,  90  min. 

Compiiund  Syrup  of  Senna,  1  fl.  oz. 

Peppermint  Water,  3  fl.  oz. 

Dose,  a  tablespoonful. 

Glycerin  Ointment. 

Spermaceti,  240  gr. 

White  Wax,  60  gr. 

Glycerin,  1  fl.  oz. 

Expressed  Oil  of  Almond,  3  fl.  oz. 

Melt  the  Wax  and  Spermaceti  with  the 
Oil  at  a  moderate  heat ;  put  these  in  a 
Wedgwood  mortar,  add  the  Glycerin, 
and  triturate  until  cold. 

Glycerin  Suppositories. 
Sodium  Carbonate,  40  gr. 

Stearic  Acid,  80  gr. 

Glycerin,  1080  gr. 

Dissolve  the  Sodium  Carbonate  in  the 
Glycerin,  add  the  Stearic  Acid  ;  heat  care- 
fully, make  12  suppositories,  wrap  each  in 
tin  foil.  Each  suppository  contains  ninety 
per  cent,  of  Glycerin. 
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Ceratum  Saponis.   U.  S.  1870. 
Soap  Cerate. 
Soap  Plaster,  2  oz.  (troy). 

Yellow  Wax,  2J  oz.  (trov). 

Olive  Oil,  4  oz.  (troy). 

Melt  together  the  Plaster  and  Wax, 
add  the  Oil,  and,  after  continuing  the 
heat  a  few  minutes,  stir  the  mixture 
until  cool. 

Pilula  Saponis  Composita.  U.  S.  1870. 

Compound  Pill  of  Soap. 
Opium,  in  fine  powder,  60  gr. 

Soap,  in  fine  powder,  240  gr. 

Beat  them  together  with  water  so  as  to 
form  a  pilular  mass. 

Bathing  Spirits. 

(Jackson's.) 

Soap,  8  oz.  (troy)., 

Camphor,  3  oz.  (troy). 

Oil  of  Kosemarj',  3  fl.  dr. 

Oil  of  Thyme,  3  fl.  dr. 

Alcohol,  64  fl.  oz. 
Mix. 

Compound  Tincture  of  Green  Soap. 

(Tilbury  Fox.) 
Green  Soap,  1  oz.  (troy). 

Oil  of  Lavender,  90  min. 

Oil  of  Cade, 

Alcohol,  of  each,     1  fl.  oz. 

JVIix. 


Green  Soap, 
Oil  of  Lavender, 
Boiling  Water, 
Mix. 


Green  Soap  Lotion. 

(Hebra's.) 


240  gr. 
15  min. 

8fl.  02 


Tincture  of  Green  Soap  with  Tar. 

(Hebra's  ) 
Green  Soap,  1  oz.  (troy). 

Tar, 
Alcohol,  of  each,  1  fl.  oz. 

DKUGS  CONTAINING  BITTER 
PRINCIPLES,  ETC. 

Tonic  Tea. 

(Gerhard's.) 
Gentian,  1  oz.  (troy). 

Rhubarb,  J20  gr. 

Ginger,  240  gr. 

Sodium  Bicarbonate,  120  gr. 

Boiling  Water,  32  fl.  oz. 

Bruise  the  Gentian,  Rhubarb,  and 
Ginger,  mix  them,  and  add  the  Sodium 
Bicarbonate;  then  infuse  in  32  fl.  oz. 
of  Boiling  Water.  Dose,  a  wineglusbful 
three  times  a  day. 


Elixir  of  Gentian  writh  Chloride  of 
Iron. 

Compound   Fluid   Extract  of 

Gentian,  4  fl.  dr. 

Tincture  of  Chloride  of  Iron 

(tasteles.s),  2J  fl.  dr. 

Elixir  of  Orange,  a  sufl5cient 

quantity  to  make  8  fl.  oz. 

Mix. 

Tincture  of  Burdock-Seed. 

Ground  Burdock-Seed,  4  oz.  (troy). 

Water,  4  fl.  oz. 

Alcohol,  12  fl.  oz. 

Mix  the  liquids,  and  percolate  in  the 
usual  way  until  16  fl.  oz.  of  tincture  are 
obtained.  Dose,  a  teaspoonful  three  or 
four  times  a  day. 


Boker's  Bitters. 

Quassia, 

Calamus, 

Catechu, 

Cardamom, 

Orange  Peel, 

Whisky, 

Water, 

Macerate,  and  filter. 


60  gr. 
60  gr. 
60  gr. 
40  gr. 
90  gr. 
5J  fl.  oz. 
24  fl.  oz. 


Pilulae  Scillae  Compositae.   U.  S.  1870. 

Compound  Pills  of  Squill. 

Squill,  in  fine  powder,  12  gr. 

Ginger,  in  fine  powder. 
Ammoniac,  in  fine  powder,  of  each,  24  gr. 
Soap,  in  fine  powder",  36  gr. 

Syrup,  a  suflicient  quantity. 

Mix  the  powders,  then  beat  them  with 
Syrup  so  as  to  form  a  pilular  mass.  To 
be  divided  into  24  pills. 

Tinctura  Hellebori.    U.  S.  1870.    Tikct- 
URE  of  Black  Hellebore. 

Black  Hellebore,  in  moderately 

fine  powder,  4  oz   (troy). 

Diluted  Alcohol,  a  sufficient  quantity. 

Moi.«ten  the  powder  with  1  fl.  oz.  of 
Diluted  Alcohol,  pack  it  in  a  cylindrical 
percolator,  and  gradually  pour  Diluted 
Alcohol  upon  it  until  2  pints  of  tincture 
are  obtained. 


Cutter's  Pills. 
(For  habitual  costiveness.) 
Powdered  Ipecac,  10  gr. 

Mild  Chloride  of  Mercury,  3  gr. 

E.xtract  of  Taraxacum,  40  gr. 

Make  into  a  mass  and  divide  into  30 
pills.     Dose,  one  three  times  a  day. 
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Laxative  Syrup. 

(Amussart's.) 
Rasped  Guaiac  Wood, 
Chicory  Root, 
Lappa, 

Water-Dock  Root, 
Fumitory  Tops, 
Tops  of  Viola  Tricolor, 

of  each,  154  gr. 
Senna,  770  gr. 

Sugar, 

Honey,  of  each,  lOJ  oz.  (av.). 

Boiling  Water,  sufficient. 

Bruise  the  materials,  and  infuse  for 
twelve  hours  with  18  fl.  oz.  of  Boiling 
Water  ;  strain,  and  make  a  second  infu- 
sion with  10  fl.  oz.  of  Water ;  strain 
under  pressure,  filter  through  paper 
(evaporate  to  one-fourth),  then  add  the 
Honey  and  Sugar  and  shake  until  dis- 
solved ;  strain.  Dose,  1  to  2  tablespoon- 
fuls  a  day. 

Hooper's  Pills. 
Powdered  Ginger,  60  gr. 

Powdered  Canella,  60  gr. 

Extractof  Black  Hellebore,120  gr. 
Myrrh,  120  gr. 

Soap,  120  gr. 

Dried  Sulphate  of  Iron,      130  gr. 
Aloes,  1  oz.  (troy). 

Beat  them  well  together  into  a  mass 
with  syrup  or  water,  and  divide  into  pills 
each  containing  2^  gr. 

Syrup  of  Gillenia. 

Gillenia,  1  oz.  (tToy). 

Sugar,  15  oz.  (troy). 

Diluted  Alcohol,  8  fl.  oz. 

Water,  5  fl.  oz. 

Reduce  the  Gillenia  to  a  coarse  powder, 
percolate  with  Diluted  Alcohol  until  8  fl. 
oz.  are  obtained,  evaporate  to  3  fl.  oz., 
filter,  and  add  sufficient  Water  to  make 
the  liquid  measure  8  fl.  oz. ;  then  add  the 
Sugar,  and  dissolve  by  a  gentle  heat. 

Worm  Tea. 

Spigelia,  240  gr. 

Manna,  240  gr. 

Senna,  120  gr. 

Fennel,  60  gr. 

Contuse  the  Spigelia  and  mix  it  with 
the  other  ingredients;  infuse  in  16  fl.  oz. 
of  Boiling  Water.  Give  a  child,  two 
years  old  or  upwards,  half  a  teacupful, 
warm,  morning,  noon,  and  night,  before 
eating. 

Trochisci  Santonini.    U.  S.  1870. 

Troches  of  Santonin. 

Santonin,  in  fine  powder,  240  gr. 
Sugar,  in  fine  powder,  18  oz.  (troy). 

Tragacanth,in  fine  powder, 240  gr. 
Orange  Flower  Water,  a  sufficient  quan- 
tity. 


Rub  the  powders  together  until  they 
are  thoroughly  mixed  ;  then,  with  Orange 
Flower  Water,  form  a  mass,  to  be  divided 
into  480  troches. 

CATHARTIC  DRUGS. 
Zimmerman's  Decoction. 
Rhubarb,  30  gr. 

Potassium  Bitartrate,  240  gr. 

Barley,  240  gr. 

Water,  16  fl.  oz. 

Boil  for  fifteen  or  twenty  minutes, 
strain,  and  add  enough  simple  syrup  or 
sugar  to  sweeten  the  decoction. 

Tamarind  Electuary. 

(Fuller's.) 
Sugar,  300  gr. 

Manna,  1^  oz.  (troy). 

Tamarind,  210  gr. 

Potassium  Bitartrate,  30  gr. 

Powdered  Senna,  120  gr. 

Boiling  Water,  3  fl.  oz. 

Dissolve  the  Sugar  and  Manna  in  the 
Boiling  Water,  and  filter,  then  add  the 
other  ingredients. 

Aperient  Pills. 

(Dr.  Mitchell's.) 
Powdered  Aloes,  24  gr. 

Powdered  Rhubarb,  48  gr. 

Mild  Chloride  of  Mercury,  4  gr. 

Antimony  and  Potassium  Tartrate,  2  gr. 
Make  into  a  mass  and  divide    into  24 
pills. 

Tinctura  Rhei  et  Sennae.   U.  S.  1870. 

Tincture  of  Rhubarb  and  Senna. 

(Warner's  Gout  Cordial.) 

Rhubarb,  1  oz.  (troy). 

Senna,  120  gr. 

Coriander, 

Fennel,  of  each,     60  gr. 

Glycyrrhiza,  30  gr. 

Raisins,  deprived  of  their 

seeds,  6  oz.  (troy). 

Diluted  Alcohol,  48  fi.  oz. 

Macerate  for  seven  days,  express,  and 
filter  through  paper. 

Compound  Powder  of  Senna. 

Powdered  Senna,  2  oz.  (troy). 

Potassium  Bitartrate,  2  oz.  (troy). 

Powdered  Soammony,         240  gr. 
Powdered  Ginger,  120  gr. 

Mix.     Dose,  20  to  30  grains. 

Chelsea  Pensioner. 


Rhubarb, 

120  gr. 

Powdered  Guaiac, 

60  gr. 

Potassium  Bitartrate, 

1  oz.  (troy) 

Sulphur, 

2  oz.  (troy) 

Powdered  Nutmeg, 

60  gr. 

Honey, 

10  fl.  oz. 

Make  into  a  confection. 
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Liver  Pills. 

(Dr.  Chapman.) 

Powdered  Rhubarb,  60  gr. 

Powdered  Ipecac,  10  gr. 

Powdered  Acacia,  sufficient. 
Oil  of  Caraway,  lOmin. 

Mix,  and  rnaiie  into  20  pills. 

Purgative  Tincture. 

(Dobell's.) 
Resin  of  Podophyllum,  8  gr. 

Tincture  of  Ginger,  5  fl.  dr. 

Alcohol,  8  fl.  dr. 

Mix.  Dose,  a  teaspoonful  at  night, 
when  lying  down. 

Tinctura  Jalapae.  17.5^.1870.  Tincture 

OF  Jalap. 
Jalap,  in  fine  powder,  6  oz.  (troy). 

Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  two  measures  of  Alcohol  with  one 
of  Water  ;  then  moisten  the  powder  with 
2  fl.  oz.  of  the  mixture;  pack  it  moder- 
ately in  a  cylindrical  percolator,  and 
gradually  pour  the  mixture  upon  it  until 
a2  fl.  oz.  of  tincture  are  obtained. 

Compound  Tincture  of  Jalap. 

(Tinctura  Purgans.) 
Jalap,  1  oz.  (troy). 

Turpeth  Root,  60  gr. 

Scammony,  120  gr. 

Alcohol  (60  per  cent.),  12  fl.  oz. 

Macerate  for  ten  days,  express,  and 
filter.  Dose,  1  to  4  tablespoonfuls. 
Known  in  France  as  Bau-de-Vle  Al- 
letnande,  also  Lavolley' s  Purgative  Elixir. 
Sweetened  with  Sugar  it  is  the  Elixir 
Antiglaireux  de  Guillie. 

Laxative  Confection. 

Potassium  Bitartrate,  240  gr. 

Powdered  Jalap,  240  gr. 

Confection  of  Senna,  1  oz.  (troy). 

Make  into  a  mass,  using  Syrup  of  Gin- 
ger if  too  hard.  Dose,  a  piece  the  size 
of  a  marble  three  times  daily. 

Mettauer's  Aperient. 

Aloes  (in  coarse  powder),  3C0  gr. 

Sodium  Bicarbonate,  GOO  gr. 

Fluid  Extract  of  Valerian,  1  fl.  oz. 

Compound  Tincture  of  Lavender,  1  fl.  oz. 
Water,  16  fl.  oz. 

Mix.  Macerate  for  seven  days,  and 
filter.     Dose,  a  tablespoonful. 

Elixir  Clauderi. 

Potassium  Carbonate,  240  gr. 

Aloes,  00  gr. 

Guaiac,  60  gr. 

Myrrh,  60  gr. 

SaflTron,  60  o-r. 

Rhubarb,  60  gr. 

Water,  9  fl.  oz. 


Macerate  a  few  days,  and  decant. 
Dose,  a  tablespoonful. 

Compound  Syrup  of  Juglans. 

(Syrupus  Antirhachiticus.) 
(Vanier's.) 
Extract  of  Walnut  Leaves,        152  gr. 
Extract  of  Cinchona,  75  gr. 

Potassium  Iodide,  40  gr. 

Anise  Oil  Sugar,  115  gr. 

Alcohol,  2J  fl.  dr. 

White  Wine,  4  fl.  dr. 

Syrup,  12  fl.  oz. 

Dose,  for  small  children,  a  teaspoon- 
ful four  to  five  times  a  day ;  for  older 
children,  half  a  tablespoonful.  Vanier'a 
syrup  is  said  to  contain,  in  addition  to 
the  above,  6  per  cent,  of  Cod-Liver  Oil. 

Anderson's  Scots  Pills. 


Aloes, 
Soap, 

Colocynth, 
Gamboge, 
Oil  of  Anise, 


1  oz.  (troy). 
80  gr. 
20  gr. 
20  gr. 
10  min. 


Let  the  Aloes,  Colocynth,  and  Gam- 
boge be  reduced  to  a  very  fine  powder; 
then  beat  them  and  Soap  with  Water 
into  a  mass  of  a  proper  consistence  to 
divide  into  pills  each  containing  3  gr. 

Pulvis  Aloes  et  Canellae.  U.  S.  1870. 
Powder  of  Aloks  and  Canella 
(HiERA  Picra). 

Socotrine  Aloes,  in  fine  pow- 
der, 6  oz.  (troyj. 

Canella,  in  fine  powder,  IJ  oz.  (troy). 
Rub   them    together    until    they   are 

thoroughly  mixed. 

Knight's  Pills. 

Powdered  Aloes,  54  gr. 

Powdered  Scammony,  27  gr. 

Powdered  Gamboge,  9  gr. 

Mix,  and  make  into  20  pills. 

Pills  of  Aloin  and  Podophyllin. 
Aloin,  24  gr. 

Podophyllin,  12  gr. 

Oleoresin  of  Ginger,  4  min. 

Triturate  tlie  solid  ingredients  into  a 
uniform  powder,  add  the  Oleoresin,  make 
a  mass,  and  divide  into  24  pills.  Dose,  1 
to  3  pills. 

Barker's  Pills. 

Compound  Extract  of  Colocynth,  20  gr. 

Extract  of  Hyoscyamus,  15  gr. 

Aloes,  10  gr. 

Extract  of  Nux  Vomica,  5  gr. 

Podophyllum,  1  gr. 

Powdered  Ipecac,  1  gr. 
Mix,  and  make  into  12  pills. 
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Marshall's  Pills. 

Compound  Extract  of  Colocynth, 
Mass  of  Mercury, 
Powdered  Aloes, 
Powdered  Soap, 

Powdered  Rhubarb,         of  each,     60  gr. 
Make  into  60  pills. 

Boisragon  Pills. 
(Dr.  Hewson's  formula.) 
Mild  Chloride  of  Mercury,  12  gr. 

Powdered  Scammony,  12  gr. 

Compound  Extract  of  Colocynth,  40  gr. 
Oil  of  Caraway,  4  min. 

Aloes,  8  gr. 

Mix,  and  make  into  14  pills. 

Cobb's  Pills. 

Extract  of  Hyoscyamus,  30  gr. 

Extract  of  Conium,  30  gr. 

Extract  of  Colocynth,  40  gr. 

Extract  of  Nux  Vomica,  4  gr. 
Mix,  and  divide  into  30  pills. 

Laxative  Pills. 

(Cole's.) 

Compound  Extract  of  Colocynth,  60  gr. 

Mild  Chloride  of  Mercury,  20  gr. 

Eesin  of  Podophyllum,  2  gn 

Mix,  and  make  into  20  pills. 

ASTRINGENT  DRUGS. 

Astringent  Tincture. 

(Aromatic  Tincture  of  Galls.) 

(Gilbert's.) 


Nutgall, 
Oil  of  Citron, 
Oil  of  Bergamot, 
Oil  of  Lemon, 
Oil  of  Thyme, 
Oil  of  Lavender, 
Oil  of  Rosemary, 
Tincture  of  Benzoin, 
Alcohol  (90  per  cent. 


16  oz.  (av,). 
30  min. 
30  min. 
30  min. 

8  min. 

8  min. 

8  min. 

1  fl.  dr. 
sufficient. 


Exhaust  the  Gall  by  percolation  with 
Alcohol,  distil  off  the  Alcohol,  and  evap- 
orate to  8  fl.  oz.  ;  redissolve  this  extract 
in  8  fl.  oz.  of  Alcohol,  add  the  Oils,  and 
filter. 

Aromatic  Syrup  of  Galls. 

Nutgall,  240  gr. 

Cinnamon,  120  gr. 

Nutmeg,  120  gr. 

Glycerin,  6  fl.  dr. 

Syrup,  6  fl.  oz. 

Brandy,  suflScient. 

Mix  the  powders,  and,  having  moist- 
ened the  mixture  with  a  sufficient  quan- 
tity of  Brandy,  pack  it  firmly  in  a  small 
conical  glass  percolator,  and  gradually 
pour  Brandy  upon  it  until  it  commences 
to  drop ;  then  insert  a  cork  tightly  in  the 
lower  oiiUce  of  the  percolator,  and  let  it 


stand  twenty-four  hours  ;  then  withdraw 
the  cork,  and  continue  the  percolation 
with  Brandy  until  6  fl.  oz.  of  tincture  are 
obtained.  Mix  this  with  the  Glycerin, 
and  evaporate  by  a  water-bath,  at  a  tem- 
perature not  exceeding  125°  F.,  to  3  fl. 
oz. ,  filter,  and  thoroughly  mix  with  the 
Syrup. 

Pavesi's  Haemostatic. 

Sulpho-Carbolic  Acid,  3  fl.  dr. 

Benzoic  Acid,  37  gr. 

Tannic  Acid,  37  gr. 

Alcohol,  3  fl.  dr. 

Glycerin,  3  fl.  dr. 

Rose  Water,  3  fl.  oz. 

The  Sulpho-Carbolic  Acid  is  prepared 
by  mixing  1  part  Sulphuric  Acid  and  ^ 
part  Carbolic  Acid  and  heating  for  a  few 
minutes  on  a  water-bath  ;  the  Benzoic 
Acid  is  dissolved  in  the  Alcohol  and 
Glycerin,  the  Tannic  Acid  in  the  Water, 
and  both  mixed. 

Haemostatic  Collodion. 

(Pavesi's.) 
Tannic  Acid,  80  gr. 

Benzt)ic  Acid,  45  gr. 

Carbolic  Acid,  158  min. 
Collodion,  3J  fl.  oz. 

Mix  and  dissolve. 

Pile  Ointment. 

Morphine  Acetate,  5  gr. 

Tannic  Acid,  30  gr. 

Solution  of  Subacetate  of  Lead,  1  fl.  dr. 
Ointment,  420  gr. 

Incorporate  the  Solution  with  the  Oint- 
ment, then  add  the  other  ingredients. 

Glyceritum  Acidi  Tannici.     U.  S.  1870. 

Glycerite  of  Tannic  Acid. 
Tannic  Acid,  1  oz.  (troy). 

Glj'cerin,  4  fl.  oz. 

Rub  them  together  in  a  mortar,  then 
transfer  the  mixture  to  a  porcelain  dish, 
and  apply  a  gentle  heat  until  complete 
solution  is  eft'ected. 

Glyceritum  Acidi  Gallici.   U.  S.  1870. 
Glycerite  of  Gallic  Acid. 
Gallic  Acid,  2  oz.  (troy). 

Glycerin,  8  fl.  oz. 

Rub  them  together  in  a  mortar,  then 
transfer  lo  a  glass  or  porcehtin  capsule, 
and  heat  gently  until  the  Acid  is  dis- 
solved. 

Infusum   Catechu  Compositum.    U.  S. 
1870.  Compound  Infusion  Catechu. 
Catechu,  in  fine  powder,  240  gr. 

Cinnamon,  in  moderately  fine 

powder,  60  gr. 

Boiling  Water,  16  fl.  oz. 

Macerate  in  a  covered  vessel,  and  strain. 
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Compound  Tincture  of  Kino. 
Powdered  Opium,  GO  gr. 

Powdered  Kino,  CO  gr. 

Camphor,  90  gr. 

Cloves,  90  gr. 

Diluted  Alcohol,  16  fl.  oz. 

Make  a  tincture  by  percolation. 

Tannin  Nasal  Bougies. 

Tuiinic  Acid,  31  gr. 

Tragacanlh,  100  gr. 

Althica,  31  gr. 

Glycerin,  100  min. 

Distilled  Water,  50  min. 

Make  4  cuneiform  rods  three  inches 
long,  upon  a  pill-tile,  using  powderefl 
Althcca  to  dust  the  tile.  To  be  moistened 
before  being  introduced  into  the  nose. 

Diarrhoea  Mixture. 
(Dr.  \Vm.  Gould.) 

Compound  Tincture  of  Khubarb,  1  fl.  oz. 
Tincture  of  Opium,  4  fl.  dr. 

Spirit  of  Camphor,  2  fl.  dr. 

Water  of  Ammonia,  1  fl.  dr. 

Oil  of  Peppermint,  30  min. 

Mix.  Dose,  a  teaspoonful  in  hot, 
sweetened  water.  Repeat  as  often  as 
necessary  till  relieved. 

Syrup  of  Pipsissewa. 
Fluid  Extract  of  Cliiruaphila,       4  fl.  oz. 
Syrup,  a  sufficient  quantity  to 

make  16  fl.  oz. 

Mix.  -       • 

DRUGS  CONTAINING  ALKA- 

LOIDS. 

Sun  Cholera  Mixture. 

Tincture  of  Opium, 
Tincture  of  Capsicum, 
Tincture  of  Khubarb, 
Spirit  of  Camphor, 

Spirit  of  Peppermint,       of  each,  1  fl.  oz. 
Mix.      Dose,   a   teaspoonful   in  water 
after  each  evacuation  of  the  bowels. 

Compound  Tincture  of  Opium. 

(yquibb's  Diarrhcca  Mixture.) 

Tincture  of  Opium,  1  fl.  oz. 

Tincture  of  Capsicum,  1  fl.  oz. 

Spirit  of  Camphor,  1  fl.  oz 

Purified  Chloroform,  3  fl.  dr. 

Alcohol,  sufficient  to  make  5  fl.  oz. 

Mix.     Dose,  from  30  to  60  minims. 

Bateman's  Pectoral  Drops. 

Opium,  120  gr. 

Catechu,  120  gr. 

Camphor,  120  gr. 

Oil  of  Anise,  30  min. 

Caramel,  U  fl.  oz. 

Diluted  Alcohol,  64  fl.  oz. 
Digest  for  ten  days. 


Jackson's  Pectoral  Syrup. 

Oil  of  Sassafras,  64  min. 

Tincture  of  Tolu,  8  fl.  oz. 

Magnesium  Carbonate,  2  oz.  (troy). 

Water,  8  pints. 

Sugar,  14  lb.  (av.). 

Morphine  Ilydrochlorate,    64  gr. 

Rub  up  the  Tincture  of  Tolu  and  Oil 
of  Sassafras  with  the  Carbonate,  gradu- 
ally add  \  lb.  of  the  Sugar  and  then  the 
Water,  Alter,  recovering  8  f)ints,  in  which 
dissolve  the  remainder  of  the  Sugar. 
Dissolve  the  Morphine  in  1  fl.  oz.  of 
Water,  add  to  the  Syrup,  and  make  the 
measure  up  to  16  pints. 

Godfrey's  Cordial. 

Tincture  of  Opium,  3  fl.  oz. 

Potassium  Carbonate,  150  gr. 

Oil  of  Sassafras,  30  min. 

Molasses  (sugar-house),  32  fl.  oz. 

Alcohol,  4  fl.  oz. 

Water,  52  fl.  oz. 

Dissolve  the  Potassium  Carbonate  in 
the  Water,  add  the  Molasses,  and  heat 
over  a  gentle  fire  till  they  simmer;  re- 
move the  scum  which  rises,  and  add  the 
Tincture  of  Opium,  Alcohol,  and  Oil, 
having  previously  mixed  them  together. 

Battley's  Sedative. 

Extract  of  Opium,  360  gr. 

Boiling  Water,  7  fl.  oz. 

Alcohol,  IJ  fl.  oz. 

Cold  Water,  sufficient  to  make  10  fl.  oz. 
Dissolve  tlie  Extract  in  Boiling  Water; 
when  cold,  add  to  the  solution  the  Alco- 
hol and  enough  Water  to  nutke  10  fl.  oz. ; 
and,  lastly,  filter  through  paper.  Dose, 
5  minims. 

Camphorated  Dover's  Powder. 

(Dr.  Kli  Ives's.) 
Potassium  Bitartrate,  1  oz.  (troy). 

Powdered  Cam[)hor,  120  gr. 

Powdered  I|)ecHC,  60  gr. 

Powdered  Opium,  60  gr. 

Mix,  and  jiass  through  a  fine  sieve. 

Confectio  Opii.     U.  S.  1870. 
Confection  of  Opium. 
Opium,  in  fine  powder,       270  gr. 
Aromatic  Powder,  6  oz.  (troy). 

Clarified  Honey,  14  oz.  (troy). 

Rub  the  Opium  willi  the  Aronuitic 
Powder,  then  add  the  Honey,  and  beat  the 
whole  together  until  thoroughly  mixed. 

Asiatic  Tincture. 
(For  cholera.) 

Opium,  240  gr. 

Canijjhor,  240  gr. 

Capsicum,  240  gr. 

Oil  of  Cloves,  4  fl.  dr. 

Compound  Spirit  of  Ether,  8  fl.  oz. 
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Macerate  from  ten  to  twenty  days,  or 
prepare  by  percolation  in  a  close  perco- 
lator. Dose,  20  to  60  drops  every  second, 
third,  or  fourth  hour  in  sweetened  water. 

Tinctura  Opii  Acetata.    U.  S.  1870. 
AcETATED  Tincture  of  Opium. 
Powdered  Opium,  2  oz.  (troy). 

Distilled  Vinegar,  12  fl.  oz. 

Alcohol,  8  fl.  oz. 

Macerate  for  a  week,  express,  and  filter. 

Liquor  Opii  Compositus. 

Compound  Solution  of  Opium. 

(Squibb's.) 

Deodorized  Solution  of  Opium,  14  fl.  dr. 

Alcohol,  13  fl.  dr. 

Purified  Chloroform,  1  fl.  dr. 

Acetic  Ether,  2  fl.  dr. 

Mix.     See  Am.  Jour.  Pharmacy,  1870, 

p.  47.     Dose,  15  to  30  min. 

Ferrated  Elixir  of  Calisaya. 

Citrate  of  Iron  and  Ammo- 
nium, 

Elixir  of  Calisaya, 
Dissolve. 

Golden  Tincture 

Ether, 

Tincture  of  Opium, 

Chloroform, 

Alcohol, 

Mix.     Dose,  3  to  20  drops. 

Syrup  of  Morphine. 

(SiROP  DK  Morphine.     Fr.  Codex.) 
Morphine  Hydrochlorate,  1  gr. 

Distilled  Water,  20  min. 

Syrup,  sufficient  to  make  27  fl.  dr. 

Mix.  A  tablespoonful  contains  about 
^  gr.  Morphine. 


12  gr 
32  fl. 

oz. 

2fl. 
2fl. 
4fl. 
2fl. 

oz. 
oz. 
dr. 
oz. 

Schuyler's  Powder. 


Morphine  Sulphate, 
Camphor, 
Powdered  Ipecac, 
Powdered  Glycyrrhiza, 
Sugar, 
Mix. 


15  gr. 
90  gr. 
90  gr. 

1^  oz.  (troy^. 
1^  oz.  (troy). 


Liquor  Morphiae  Sulphatis.    U.  S.  1870. 
Solution  of  Sulphate  of  Morphia. 
Sulphate  of  Morphia,  8  gr. 

Distilled  Water,  8  fl.  oz. 

Dissolve  the  Sulphate  in  the  Distilled 
Water. 

Gout  Mixture. 
(Laville's.) 
Quinine  Sulphate,  30  gr. 

Cinchonine  Sulphate,  22  gr. 

Extract  of  Colocynth,  195  gr. 

Diluted  Alcohol,  3  fl.  oz. 

Ked  Wine,  suflScient  to  make      16  fl.  oz. 
Mix. 


Neuralgia  Pills. 

(Prof.  Gross's.) 
Quinine  Sulphate,  60  gr. 

Morphine  Sulphate,  1 J  gr. 

Strychnine,  1  gr. 

Arsenious  Acid,  1^  gr. 

Extract  of  Aconite,  15  gr. 

Mix,  and  make  into  30  pills. 

Pills  of  Chinoidine. 
Chinoidine,  60  gr. 

Diluted  Sulphuric  Acid,  sufficient 

Soften  the  Chinoidine  with  the  Acid  in 
the  mortar,  and  divide  into  20  pills. 

Elixir  of  Calisaya. 

Quinine  Sulphate,  72  gr. 

Cinchonine  Sulphate,  24  gr. 

Quinidiiie  Sulphate,  20  gr. 

Cinchonidine  Sulphate,  12  gr. 

Elixir  of  Orange,  128  fl.  oz. 

Caramel,  a  sufficient  quantity  to  color. 

Triturate  the  mixed  Sulphates  with  1 
pint  of  the  Elixir  ;  pour  the  mixture  into 
a  glass  flask,  and  heat  in  a  water-bath 
until  the  solution  is  eifected  ;  while  still 
hot,  add  the  remainder  of  the  Elixir  and 
Caramel ;  when  cold,  filter. 

Compound  Tincture  of  Ignatia. 

(Gouttes  Ambires.     Bitter  Drop.) 
Ignatia,  8  oz.  (troy). 

Alcohol,  60  per  cent.,  16  oz.  (by  weight). 
Potassium  Carbonate,  30  gr. 
Charcoal,  6  gr. 

Oil  of  Wormwood,       6  fl.  dr. 

Macerate  fifteen  days,  and  then  re- 
cover 16  fl.  oz.  by  percolation. 

Vinum  Tabaci.  U.  S.  1870. 

Wine  of  Tobacco. 
Tobacco,  240  gr. 

White  Wine,  8  fl.  oz. 

Macerate  and  filter. 

Rheumatic  Pills. 

(Dr.  Isaac  Remington's.) 
Acetic  Extract  of  Colchicum, 
Compound  Extract  of  Colocynth, 
Extract  of  Rhubarb,     of  each,  60  gr. 
Veratrine,  5  gr. 

Oil  of  Anise,  10  drops. 

Make  into  40  pills.  Take  1  or  2  at 
bedtime. 

Ethereal  Tincture  of  Colchicum. 

Colchicum,  3  oz.  (troy). 

Spirit  of  Nitrous  Ether,  suf- 
ficient to  make  8  fl.  oz. 
Made  by  percolation.     Dose,  20  to  30 

drops. 
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Linimentum  Aconiti.   U.  S.  1870. 
Liniment  of  Aconite. 
Aconite,  in  fine  powder,         8  oz.  (troy). 
Glycerin,  1  fl.  oz. 

Alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  4  fl.  oz.  of 
Alcohol,  and  let  it  maccrato  for  twenty- 
four  hour?,  then  pack  in  a  conical  perco- 
lator, and  gradually  pour  Alcohol  upon 
it  until  2  pints  of  tincture  have  been  ob- 
tained. i)istil  off  a  pint  and  a  half  of 
Alcohol,  and  evaporate  the  remainder 
until  it  measures  7  fl.  oz.  ;  to  this  add  the 
Glycerin,  and  mix  them  thoroughly. 

Gout  Pills. 

(Becquerel's.) 
Quinine  Sulphate,  60  gr. 

Extract  of  Digitalis,  72  gr. 

Powdered  Colchicuni-Seed,  20  gr. 

Make  into  a  mass  and  divide  into  25 
pills.  Dose,  1  to  3  pills  each  day  for 
several  days. 

Gout  Pills. 

(Lartigue's.) 
Compound  Extract  of  Colocynth,  96  gr. 
Acetated  E.xtract  of  Colchicuui,       10  gr. 
Extract  of  Digitalis,  5  gr. 

Make  into  a  muss  and  divide  into  24 
pills.     Take  2  for  a  dose. 

Mixture  for  Gout. 

(Scudamore's.) 
Magnesium  Sulphate,  240  gr. 

Magnesia,  8U  gr. 

Vinegar  of  Colchicum,  4  fl.  dr 

Syrup  of  Saffron,  4  fl.  dr. 

Peppermint  Water,  6  fl.  oz. 

Mix.  Dose,  1  to  3  tablespoonfuls  every 
two  hours  till  four  to  six  evacuations  are 
produced  in  twenty-four  hours. 

Remedy  for  Tape-Worm. 

(Schafhirt's.) 
Pomegranate,  240  gr. 

Pumpkin-Seed,  1  oz.  (troy). 

Ethereal  Extract  of  Aspid- 

ium,  00  gr. 

Powdered  Ergot,  30  gr. 

Powdered  Acacia,  120  gr. 

Croton  Oil,  2  min. 

Mix. 

Dinner  Pills. 
(Fothergill's.) 
Powdered  Ipecac,  20  gr. 

Strychnine,  1  gr. 

Oil  of  Black  Pepper,  40  min 

Pill  of  Aloes  and  Myrrh,  60  gr. 

Mix,  and  make  into  20  pills. 

Number  One. 
(Thomsonian  name.) 
Lobelia  inflata. 


Brown  Lobelia. 

The  Thomsonian  name  for  the  seed. 

Green  Lobelia. 

The  Thomsonian  name  for  the  herb. 

Third  Preparation. 

(Thomsonian  name.) 
Lobelia-Seed, 

Capsicum,  of  each,      1  oz.  (av.). 

Cypripedium  Powder,  10  gr. 

Add  12  fl.  oz.  of  Number  Six  (page 
1208),  macerate,  and  keep  on  the  dregs. 

Syrup  of  Lobelia. 

(Thomsonian  name.) 
Lobelia-Seed,  1  oz.  (av.). 

Sugar,  16  oz.  (av.). 

Tincture  of  Lobelia,  4  fl.  oa. 

V^inegar,  1  fl.  oz. 

Water,  16  fli.  oz. 

Boil  the  Seed  with  the  Vinegar  and 
Water  for  half  an  hour  ;  add  the  Sugar; 
and  lastly,  when  cold,  add  the  Tincture 
of  Lobelia. 

Tobacco  Ointment. 
Tobacco,  in  fine  powder,     120  gr. 
Lard,  4  oz.  (troy). 

Water,  sufficient. 

Percolate  the  Tobacco  with  Water  until 
2  fl.  oz.  have  been  obtained,  evaporate  to 
an  extract,  and  mix  with  the  Lard. 

Compound  Elixir  of  Turkey  Corn. 
Fluid  Extract  of  Corydalis,  4  fl.  dr. 

Fluid  Extract  of  Stillingia,  4  fl.  dr. 

Fluid  Extract  of  Prickly  Ash,      2  fl.  oz. 
Fluid  Extract  of  Iris,  6  fl.  oz. 

Potassium  Iodide,  180  gr. 

Alcohol,  1  fl.  oz. 

Elixir  of  Orange,  5  fl.  oz. 

Mix  the  Elixir  and  Alcohol,  and  add 
the  Fluid  Extracts  ;  dissolve  the  Iodide  in 
the  mixture,  and  allow  it  to  stand  twenty- 
four  hours,  th«n  filter. 

ANIMAL  PRODUCTS. 

Emulsion  of  Cod  Liver  Oil  with  Phos- 
phate of  Calcium  and  Sodium. 


Calcium  Phosphate, 

256  gr. 

Sodium  Phosphate, 

64  gr. 

Acacia, 

2  oz.  (av.) 

Hydrochloric  Acid, 

128  min. 

Cod  Liver  Oil, 

8  fl.  oz. 

Water, 

4  fl.  oz. 

Place  the  Powdered  Acacia  in  a  dry 
mortar,  adil  the  Cod  Liver  Oil,  and  rub 
until  smooth.  Dissolve  the  Phosphates 
in  the  Water  by  the  aid  of  the  Acid,  and 
add  all  at  once  to  the  above  mixture, 
rubbing  until  a  perfect  emulsion  is 
formed ;  then  add  sufficient  Water  to 
make  16  fl.  oz. 
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Emulsion  of  Cod  Liver  Qil. 

(50  per  cent.) 
Cod  Liver  Oil,  8  fl.  oz. 

Powdered  Acacia,  2  oz.  (av.). 

"Water,  4  fl.  oz. 

Place  the  Powdered  Acacia  in  a  dry 
mortar,  add  the  Cod  Liver  Oil,  and  rub 
until  smooth  ;  then  add  the  Water  all 
at  once,  and  rub  until  a  perfect  emulsion 
is  formed ;  then  add  sufficient  Water  to 
make  16  fl.  oz. 

Emulsion  of  Cod  Liver  Oil  with  Lac- 

tophosphate  of  Calcium. 
Calcium  Lactate,  256  gr. 

Acacia,  2  oz.  (av.). 

Diluted  Phosphoric  Acid,        2  fl.  oz. 
Cod  Liver  Oil,  8  fl.  oz. 

Water,  2  fl.  oz. 

Place  the  Powdered  Acacia  in  a  dry 
mortar,  add  the  Cod  Liver  Oil,  and  rub 
until  smooth.  Dissolve  the  Calcium 
Lactate  in  Acid  and  Water,  and  add  all 
at  once  to  the  above  mixture,  rubbing 
until  a  perfect  emulsion  is  formed  ;  then 
add  sufficient  Water  to  make  16  fl.  oz. 

Pancreatic  Emulsion  of  Cod  Liver  Oil. 

Cod  Liver  Oil,  3  fl.  oz. 

Powdered  Pancreatin,  60  gr. 

Syrup,  1  fl.  oz. 

Digest  at  a  moderate  heat.  The  emul- 
sion is  miscible  with  water,  and  may  be 
given  in  chocolate,  milk,  coffee,  or  both. 

Emulsion  of  Cod  Liver  Oil  with  Wild 
Cherry  Bark. 

Acacia,  2  oz.  (av.). 

Oil  of  Bitter  Almond,  8  min. 

Fluid  Extract  of  Wild  Cherry,  1  fl.  oz. 
Cod  Liver  Oil,  8  fl.  oz. 

Water,  3  fl.  oz. 

Place  the  Powdered  Acacia  in  a  dry 
mortar,  add  the  Cod  Liver  Oil,  and  rub 
until  smooth.  Mix  the  Fluid  Extract 
with  the  Water,  and  add  all  at  once  to 
the  above  mixture;  then  add  the  Oil  of 
Bitter  Almond,  and,  lastly,  sufficient 
Water  to  make  16  fl.  oz. 

Emulsion  of  Cod  Liver  Oil  with  Hypo- 
phosphites. 

Calcium  Hypophosphite,  128  gr. 
Sodium  Hypophosphite,  96  gr. 
Potassium  Hypophosphite,  64  gr. 
Acacia,  2  oz.  (av.). 

Cod  Liver  Oil,  8  fl.  oz. 

Water,  4  fl.  oz. 

Place  the  Powdered  Acacia  in  a  dry 
mortar,  add  the  Cod  Liver  Oil,  and  rub 
until  smooth.  Dissolve  the  Hypophos- 
phites  in  the  Water,  and  add  all  at  once 
to  the  above  mixture,  rubbing  until  a 
perfect  emulsion  is  formed ;  then  add 
sufficient  Water  to  make  16  fl.  oz 


Emulsion  of  Cod  Liver  Oil  with  Hypo- 
phosphite of  Calcium  and  Sodium. 

Calcium  Hypophosphite,  128  gr. 
Sodium  Hypophosphite,  96  gr. 
Powdered  Acacia,  2  oz.  (av.). 

Cod  Liver  Oil,  8  fl.  oz. 

Water,  4  fl.  oz. 

Place  the  Powdered  Acacia  in  a  dry 
mortar,  add  the  Cod  Liver  Oil,  and  rub 
until  smooth.  Dissolve  the  Hypophos- 
phites  in  the  Water,  and  add  all  at  once 
to  the  above  mixture,  rubbing  until  a 
perfect  emulsion  is  formed ;  then  add 
sufficient  Water  to  make  16  fl.  oz. 

Emulsion  of  Cod  Liver  Oil  with  Hypo- 
phosphite of  Calcium. 
Cod  Liver  Oil,  8  fl.  oz. 

Powdered  Acacia,  2  oz.  (av.). 

Calcium  Hypophosphite,       128  gr. 
Water,  4  fl.  oz. 

Place  the  Powdered  Acacia  in  a  dry 
mortar,  add  the  Cod  Liver  Oil,  and  rub 
until  smooth.  Dissolve  the  Calcium  Hy- 
pophosphite in  the  Water,  and  add  all 
at  once  to  the  above,  rubbing  until  a  per- 
fect emulsion  is  formed ;  then  add  suffi- 
cient Water  to  make  16  fl.  oz. 

Ethereal  Tincture  of  Cantharides. 

Cantharides,  1  oz.  (troy). 

Spirit  of  Nitrous  Ether,       14  fl.  oz. 
Macerate  for  eight  days,  and  fllter. 

Hair  Tonic. 

(Prof.  Gross.) 
Tincture  of  Cantharides,  90  min. 

Tincture  of  Capsicum,  20  min. 

Glycerin,  30  min. 

Perfumed  Spirit,  sufficient  to 

make  6  fl   oz. 

Mix. 

Unguentum  Cantharidis.    U.  S.  1870. 

OiNTMKNT    OF    CANTHARIDES. 

Cantharides, 

Yellow  Wax,  of  each,     1  oz.  (av.). 

Olive  Oil,  6  fl.  oz. 

Infuse  the  Cantharides  in  the  Oil  in  a 
covered  vessel  for  twelve  hours;  then 
place  the  vessel  in  boiling  water  for  fif- 
teen minutes,  strain  through  muslin  with 
strong  pressure,  add  the  product  to  the 
Wax,  previously  melted,  and  stir  con- 
stantly while  the  mixture  cools. 

Antispasmodic  Mixture. 

(Sydenham's.) 
Tincture  of  Valerian,  5  fl.  dr. 

Compound  Spirit  of  Ether,  1  fl.  dr. 

Tincture  of  Castor,  10  fl.  dr. 

Fennel  Water,  12J  fl.  oz. 

Mix.  Dose,  a  tablespoonful  every 
three  or  four  hours. 
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Tinctura  Castorei.    U.  S.  1870. 
Tincture  of  Castor. 
Castor  (bruised),  1  oz.  (troy). 

Alcohol,  16  fl.  oz. 

Macerate  for  seven  days,  express,  and 
filter  through  paper. 

SODA-WATER  SYRUPS. 
Vanilla  Syrup. 
Fluid  Extract  of  Vanilla,  2  fl.  oz. 

Syrup,  a  suflScient  quantity  to 

make  32  fl.  oz. 

Mix. 

Ginger  Syrup. 
Tincture  of  Ginc;or,  4  fl.  oz. 

Syrup,  a  suflicient  quantity  to 

make  128  fl.  oz. 

Mix. 

Lemon  Syrup. 

Solution  of  Citric  Acid  (1  in  10),   3  fl.  oz. 

Spirit  of  Lemon,  1.}  fl    oz. 

Syrup,  8  pints. 

Tincture  of  Curcuma,  a  suflBcient  quan- 
tity to  color. 
Mix. 

Syrup  of  Sarsaparilla. 

Fluid  Extract  of  Sarsaparilla,       2  fl.  oz. 
Oil  of  Sassafras, 

Oil  of  Anise,  of  each,  12min. 

Oil  of  Gaultheria,  9  min. 

Syrup,  a  sufficient  quantity  to 

make  8  pints. 

Mix. 

Orange  Syrup. 

Oil  of  Orange  (fresh),  10  min. 

Citric  Acid,  120  gr. 

Syrup,  64  fl.  oz. 

Mix. 

Strawberry  Syrup. 

Strawberry'  Juice,  32  fl.  oz. 

Sugar,  128  oz.  (av.). 

Water,  32  fl.  oz. 

Mix  the  Juice  and  Water,  and  dis- 
solve the  Sugar  by  percolating  with  the 
mixture. 

Raspberry  Syrup. 

Raspberry  Juice,  32  fl.  oz. 

Sugar,  128  oz.  (av.). 

Water,  32  fl.  oz. 

Mix  the  Juice  and  Water,  and  dissolve 
the  Sugar  by  percolating  with  the  mix- 
ture. 


Pineapple  Syrup. 

Pineapj)le  Juice,  32  fl.  oz. 

Sugar,  128  oz.  (av.). 

Water,  32  fl.  oz. 

Mix  the  Juice  and  Water,  and  dissolve 
the  Sugar  by  percolating  with  the  mix- 
ture. 

Nectar  Syrup. 

Vanilla  Syrup,  40  fl.  oz. 

Pineapple  Syrup,  8  fl.  oz. 

Strawberry  Syrup,  16  fl.  oz. 

Mix. 

Chocolate  Syrup. 

Best  Chocolate,  8  oz.  (av.). 

Sugar,  64  oz.  (av.). 

Water,  32  fl.  oz. 

Mix  the  Chocolate  in  the  Water,  and 
stir  thoroughly  over  a  slow  fire ;  strain, 
and  add  the  Suga' 

Sherbet  Syrup. 
Vanilla  Syrup,  48  fl.  oz. 

Pineapple  Syrup,  16  fl.  oz. 

Lemon  Syrup,  16  fl.  oz. 

Mix. 

Coffee  Syrup. 
Cofl'ee  (roasted),  8  oz.  (av.). 

Boiling  Water,  8  pints. 

Sugar,  112  oz.  (av.). 

Make  an  infusion,  filter,  add  the  Sugar, 
and  strain. 

COLORS  FOR  SHOW-BOTTLES. 
Dark  Blue. 

Copper  Nitrate,  4  oz.  (av.). 

Water,  10  pints. 

Water  of  Ammonia,  a  sufficient  quantity. 
Dissolve  the  Copper  salt,  add  Ammonia 
as  long  as  it  deepens  the  color  ;  filter. 

Dark  Green. 

Copper  Sulphate,  8  oz.  (av.). 

Potassium  Bichromate,  CO  gr. 

Water,  16  pints. 

Mix,  and  filter. 


Red. 

Fuchsine, 

20  gr. 

Acetic  Acid, 

2fl.  oz 

Water, 

8  pints 

Mix. 

Yellow. 

Potassium  Bi 

chromate. 

4  oz.  (av.). 

Nitric  Acid, 

4  fl.  oz. 

Water, 

16  pints. 

Mix,  and  filter. 
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This  list  of  preparations  has  been  appended  on  account  of  the  occa- 
sional call  for  such  formulas,  and  because  many  of  them  possess  decided 
merit  and  will  no  doubt  be  used  for  years  to  come.  One  advantage 
in  grouping  such  by  themselves  is  that  the  dismissed  preparations  can 
all  be  seen  together,  and  this  will  aid  the  student  in  determining  their 
character.  The  dismissed  chemical  salts  will  be  found  in  tiie  lists  of 
unofficial  substances  at  the  beginning  of  the  various  chapters. 


Abstracta. 

The  abstracts,  with  their  formulas,  will 
be  found  on  page  458. 

Acetum  Lobeliae.  U.  S.  1880.      Vinegar 
of  Lobelia. 

By  measure. 
Lobelia,  in  No.  30  powder,  10 

parts,  or  1|  oz.  av. 

Diluted  Acetic   Acid,   a  suffi- 
cient quantity. 


To  make  100  parts,  or  1  pint. 

Moisten  the  powder  with  5  parts  [or  1 
fl.  oz.]  of  Diluted  Acetic  Acid,  pack  it 
iirmly  in  a  conical  glass  percolator,  and 
gradually  pour  Diluted  Acetic  Acid  upon 
it  until  100  parts  [or  1  pint]  of  filtered 
liquid  are  obtained. 

Acetum  Sanguinarise.  U.  S.  1880.      Vin- 
egar of  Sanguinaria. 

By  measure. 
Sanguinaria,  in  No.  30  powder, 

10  parts,  or  1|  oz.  av. 

Diluted  Acetic   Acid,  a   suffi-    . 
cient  quantity. 

To  make  100  parts,  or  1  pint. 

Moisten  the  powder  with  5  parts  [or  1 
fl.  oz.]  of  Diluted  Acetic  Acid,  pack  it 
firmly  in  a  conical  glass  percolator,  and 
gradually  pour  Diluted  Acetic  Acid  upon 
it  until  100  parts  [or  1  pint]  of  filtered 
liquid  are  obtained. 


Iodized 


Amylum  lodatum.  U.  S.  1880. 

Starch. 

Starch,  95  parts,  or  418  grains. 

Iodine,  5  parts,  or  22  grains. 

Distilled   Water,   a   sufficient 
quantity, 

To  make    100    parts,   or 

about  1  oz.  av. 
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Triturate  the  Iodine  with  a  little  Dis- 
tilled Water;  add  the  Starch  gradually 
and  continue  triturating  until  the  com- 
pound assumes  a  uniform  blue  color,  ap- 
proaching black.  Dry  it  at  a  temperature 
not  exceeding  40°  C.  (104°  F.)  and  rub  it 
to  a  fine  powder. 

Ceratum    Extracti    Cantharidis.    U.  S. 

1880.      Cerate  of  Extract  of  Canthari- 

des. 

By  measure. 
Cantharides,  in  No.  60  powder, 

30  parts,  or  6  oz.  av. 

Resin,  15  parts,  or  3  oz.  av. 

Yellow  Wax,  35  parts,  or  7  oz.  av. 

Lard,  35  parts,  or  7  oz.  av. 

Alcohol,  a  sufficient  quantity. 

Moisten  the  Cantharides  with  18  parts 
[or  4  fl.  oz]  of  Alcohol,  and  pack  firmly 
in  a  cylindrical  percolator;  then  gradually 
pour  on  Alcohol,  until  180  parts  [or  2J 
pints]  of  percolate  are  obtained,  or  until 
the  Cantharides  are  exhausted.  Digtil  otf 
the  Alcohol  by  means  of  a  water-bath, 
transfer  the  residue  to  a  tared  capsule 
and  evaporate  it,  on  a  water-bath,  until 
it  weighs  15  parts  [or  3  oz.  av.].  Add  to 
this  the  Eesin,  Wax,  and  Lard,  previously 
melted  together,  and  keep  the  whole  at  a 
temperature  of  100°  C.  (212°  F.)  for  15 
minutes.  Lastly,  strain  the  mixture 
through  muslin,  and  stir  it  constantly 
until  cool. 

Ceratum    Sabinae.   U.  S.   1880.      Savine 
Cerate. 

By  measure. 
Fluid  Extract  of  Savine,  25 

parts,  or  5  oz.  av. 

Resin  Cerate,  90  parts,  or  18  oz.  av. 

Melt  the  Resin  Cerate  by  means  of  a 
water-bath,  add  the  Fluid  Extract  of  Sa- 
vine, and  continue  the  heat  until  the  alco- 


PREPARATIONS  NOT  ADMITTED    TO    THE  U.  S.  P.  1890.     1297 


hoi  has  evaporated  ;  then  remove  the  heat, 
and  stir  constantly  until  cool. 

Charta  Cantharidis.    U.  S.  1880.      Can- 

thar'ules  Paper. 
White  Wax,  8  parts,  or  4    oz.  av. 

Spermaceti,  3  parts,  or  1^  oz.  av. 

Olive  Oil,  4  parts,  or  2    fl.  oz. 

Canada  Turpentine,  1  part,  or      ^  oz.  av. 
Cantliarides,  in  No.  40  powder, 

1  part,  or  •  \  oz.  av. 

Water,  10  parts,  or  6    fl.  oz. 

Mix  all  the  substances  in  a  tinned  ves- 
sel, and  boil  gently  for  two  hours,  con- 
stantly stirring.  Strain  through  a  woollen 
strainer  without  expressing,  and,  by 
means  of  a  water-bath,  keep  the  mixture 
in  a  liquid  state  in  a  shallow,  flat-bot- 
tomed vessel  with  an  extended  surface. 
Coat  strips  of  sized  paper  with  the  melted 
plaster,  on  one  side  only,  by  passing  them 
successively  over  the  surface  of  the  liquid  ; 
when  dry,  cut  the  strips  into  rectangular 
pieces. 

Elixir  Aurantii.  U.  S.  1880.      Elixir  of 

Orange.     [Simple  Elixir.] 
Oil  of  Orange  Peel,  1  part,  or     2i  fl.  dr. 
Cotton,  2  parts,  or  4    dr. 

Sugar,  in  coarse  powder,   100 

parts,  or  25    oz.  av. 

Alcohol, 
Water,     each,     a      sufficient 

quantity, 


To   make 
about 


300   parts,    or 


4  pints. 


Mix  Alcohol  and  Water  in  the  propor- 
tion of  one  part  [or  1  pint]  of  Alcohol  to 
3  par.  [or  2.]  pints]  of  Water.  Add  the 
Oil  of  Orange  Peel  to  the  Cotton,  in  small 
portions  at  a  time,  distributing  it  thor- 
oughly by  picking  the  cotton  apart  after 
each  addition  ;  then  pack  tightly  in  a  con- 
ical percolator,  and  gradually  pour  on  the 
mixture  of  Alcohol  and  Water,  until  200 
parts  (or  3',  pints)  of  tillered  liquid  are  ob- 
tained. In  this  liquid  dissolve  the  sugar 
by  agitation,  without  heat,  and  strain. 

Emplastrum    Ammoniaci.    U.  S.   1880. 

Aynmoninc  Piaster. 
Ammoniac,  100  parts,  or  5   oz.  av. 

Diluted  Acetic  Acid,  140  parts,  or  J  pint. 

Digest  the  Ammoniac  in  the  Diluted 
Acetic  Acid,  in  a  suitable  vessel,  avoiding 
contact  with  metals,  until  it  is  entirely 
emulsionized  ;  then  strain,  and  evaporate 
the  strained  liquid,  by  means  of  a  water- 
bath,  stirring  constantly,  until  a  small 
portion,  taken  from  the  vessel,  hardens 
on  cooling. 


Emplastrum  Asafoetidae,    U.  S.  1880. 
Asafetida  Plaster. 
Asafetida,  35  parts,  or  13    oz.  av. 

Lead  Plaster,  35  parts,  or  13    oz.  av. 

Galbanum,  15  parts,  or  5J  oz.  av. 

Yellow  Wax,  15  parts,  or  5^  oz.  av 

Alcohol,  120  parts,  or  3    pints. 

Digest  the  Asafetida  and  Galbanum 
with  the  Alcohol  on  a  water-bath,  sej)a- 
rate  the  liquid  portion,  while  hot,  from 
the  coarser  impurities  by  straining,  and 
evaporate  it  to  the  consistence  of  honey  ; 
then  add  the  Lead  Plaster  and  the  AVax, 
previously  melted  together,  stir  the  mix- 
ture well,  and  evaporate  to  the  proper  con- 
sistence. 

Emplastrum  Galbani,  U.  S.  1880.     Gal- 
banum Planter. 
Galbanum,  16  parts,  or  8  oz.  av. 

Turpentine,  2  parts,  or  1  oz.  av. 

Burgundy  Pitch,  (J  parts,  or        3  oz.  av. 
Lead  Plaster,  76  parts,  or  38  oz.  av. 


To  make  100  parts,  or  50  oz.  av. 

To  the  Galbanum  and  Turpentine,  pre- 
viously melted  together  and  strained,  add, 
first,  the  Burgundy  Pitch,  then  the  Lead 
Plaster,  melted  over  a  gentle  fire,  and 
mix  the  whole  thoroughly. 

Emplastrum    Picis    Canadensis.    U.  S. 

1880.    Canada  Pitch  Plaster.    [Hemlock 

Pitch  Plaster.] 
Canada  Pitch,  90  parts,  or  9  oz.  av. 

Yellow  Wax,  10  parts,  or  1  oz.  av. 

To  make  100  parts,  or  10  oz.  av. 

Melt  them  together,  strain  the  mixture, 
and  stir  constantly  until  it  thickens  on 
cooling. 

Extractum  Cornus  Fluidum.  U.  S.  1880. 

Fluid  Extract  of  Cornus. 
Cornus,  in  No.  60  powder,  100 

grammes,  or  60    oz.  av. 

Glycerin,  20  grammes,  or  7J  fl.  oz. 

Diluted  Alcohol,   a    sufiicient 

quantity. 

To  make  100  cubic  centi- 
meters, or  3  pints. 
Mix  the  Glycerin  with  80  Gm.  [or  41 
fl.  oz.]  of  Diluted  Alcohol.  Moisten  the 
powder  with  30  Gm.  [or  15  fl.  oz.]  of  the 
mixture,  and  pack  it  firmly  in  a  cylindri- 
cal percolator;  then  add  enough  of  the 
menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  48 
hours  Then  allow  the  percolation  to 
proceed,  gradually  adding,  first,  the  re- 
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mainder  of  the  menstruum,  and  after- 
ward, Diluted  Alcohol,  until  the  Cornus 
is  exhausted.  , Reserve  the  first  85  C.c. 
[or  40  fl.  oz.]  of  the  percolate,  and  evap- 
orate the  remainder  to  a  soft  extract ;  dis- 
solve this  in  the  reserved  portion,  and 
add  enough  Diluted  Alcohol  to  make  the 
Fluid  Extract  measure  100  C.c.  [or  3 
pints]. 

Extractum    Lactucarii  Fluidum.  U.  S. 

1880.     Fluid  Extract  of  Lactucarium. 
Lactucarium,  in  coarse  pieces, 

100  Gm.,  or  12J  oz.  av. 

Ether,  100  Gm.,  or  1  pint. 

Alcohol, 

Water,  each,  a  sufl5cient  quan- 
tity. 


To  make  100  C.c,  or  12  fl.  oz. 

Add  the  Lactucarium  to  the  Ether  con- 
tained in  a  tared  flask  having  the  capacity 
of  GOO  C.c.  [or  about  4|  pints],  and  let  it 
macerate  for  24  hours  ;  then  add  300  Gm. 
[or  2|  pints]  of  Water,  and  shake  the 
mixture  well.  Fit  a  bent  glass  tube  into 
the  neck  of  the  flask,  and,  having  im- 
mersed the  flask  in  hot  water,  recover  the 
Ether  by  distillation.  When  all  the 
Ether  has  distilled  over,  remove  the  tube, 
and,  after  thoroughly  shaking  the  con- 
tents of  the  flask,  continue  the  heat  for 
half  an  hour.  Let  the  mixture  cool,  add 
100  Gm.  [or  14.}  fl.  oz,]  of  Alcohol,  and 
enough  Water  to  make  the  whole  mix- 
ture weigh  500  Gm.  [or  64  oz.  av.] ;  after 
maceration  for  24  hours,  with  occasional 
agitation,  express  and  filter  the  liquid. 
Return  the  dregs  to  the  flask  and  macer- 
ate them  with  2u0  Gm.  [or  28  fl.  oz.]  of  a 
mixture  of  Alcohol  and  Water  made  in 
the  proportion  of  1  part  [or  8  fl.  oz.]  of 
Alcohol  to  3  parts  [or  20  fl.  oz.]  of 
Water;  repeat  the  maceration  2  or  3 
times,  successively,  with  fresh  portions  of 
the  mixture,  until  the  dregs  are  tasteless, 
or  nearly  so.  Mix,  and  filter  the'  liquids 
thus  obtained,  and  concentrate  them,  by 
means  of  a  water-bath  (the  first  expressed 
liquid  by  itself),  until  the  combined 
weight  of  the  liquids  is  60  Gm.  [or  7^  oz. 
av.] ;  mix  the  liquids,  add  40  Gm.  [or  6  fl. 
oz.]  of  Alcohol,  and  let  the  mixture  cool 
in  the  evaporating  vessel,  stirring  the 
mixture  frequently,  and  during  the  in- 
tervals keeping  the  vessel  well  covered. 
When  cool,  add  enough  Alcohol  to  make 
the  mixture  weigh  100  Gm.  [or  12}  oz. 
av.],  transfer  the  liquid  to  a  flask,  and  add 
enough  Water  to  make  the  mixture  meas- 
ure 100  C.c.  [or  12  fl.  oz.],  using  the 
Water  so  required  to  rinse  the  evaporating 
vessel.  Shake  the  mixture  occasionally, 
during  several  hours  (and  frequently,  if  a 
portion  of  the  precipitate  is  found  to  be 


tenacious),  and,  when  a  uniform  mixture 
results,  set  it  aside  for  24  hours,  so  that 
any  precipitate  formed  may  subside.  De- 
cant the  clear  liquid,  transfer  the  precipi- 
tate to  a  filter,  and,  after  thoroughly  drain- 
ing it  into  the  decanted  liquid,  wash  it 
with  a  mixture  of  Alcohol  and  Water 
made  in  the  proportion  of  3  parts  [or  10 
fl.  dr.]  of  Alcohol  to  4  parts  [or  11  fl.  dr.] 
of  Water,  until  the  washings  pass  taste- 
less. Concentrate  the  washings,  by  evap- 
oration, to  a  syrupy  consistence,  mix  with 
the  decanted  liquid,  and  add  enough  of  the 
last-named  mixture  of  Alcohol  and  Water 
to  make  the  whole  measure  100  C.c.  [or 
12  fl.  oz.].  Lastly,  after  24  hours,  having 
meanwhile  shaken  the  Fluid  Extract  oc- 
casionally, filter  it  through  paper. 

Extractum  Malti.   U.  S.  1880.     Extract 

of  Malt. 
Malt,  in  coarse  powder,  not  finer 

than  No.  12,  100  parts,  or  80  oz.  av. 
Water,  a  sufl[icient  quantity. 

Upon  the  powder,  contained  in  a  .suit- 
able vessel,  pour  100  parts  [or  5  pints]  of 
Water,  and  macerate  for  6  hours.  Then 
add  400  parts  [or  20  pints]  of  Water, 
heated  to  about  30°  C.  (86°  F.),  and  di- 
gest for  an  hour  at  a  temperature  not  ex- 
ceeding 55°  C.  (131°  F.).  Strain  the 
mixture  with  strong  expression.  Finally, 
by  means  of  a  water-bath,  or  vacuum- 
apparatus,  at  a  temperature  not  exceeding 
55°  C.  (131°  F.),  evaporate  the  strained 
liquid  rapidly  to  the  consistence  of  thick 
honey.  Keep  the  product  in  well-closed 
vessels,  in  a  cool  place. 

Extractum  Mezerei.  U.S.    1880.      Ex- 
tract of  Mezereum. 
Mezereum,  in  No.  30  powder, 

100  parts,  or  16  oz.  av. 

Alcohol,  a  sufiicient  quantity. 

Moisten  the  powder  with  40  parts  [or  6 
fl.  oz.]  of  Alcohol,  and  pack  it  firmly  in 
a  cylindrical  percolator;  then  add  enough 
Alcohol  to  saturate  the  powder  and  leave 
a  stratum  above  it.  When  the  liquid  be- 
gins to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closel}^  covered 
the  percolator,  macerate  for  48  hours. 
Then  allow  the  percolation  to  proceed, 
gradually  adding  Alcohol,  until  300  parts 
[or  3  pints]  of  tincture  are  obtained,  or 
the  Mezereum  is  exhausted.  Reserve  the 
first  90  parts  [or  13  fl.  oz.]  of  the  perco- 
late ;  evaporate  the  remainder,  at  a  tem- 
perature not  exceeding  50°  C.  (122°  F.)  to 
10  parts  [or  2  fl.  oz.];  mix  this  with  the 
reserved  portion,  and  evaporate,  at  or  be- 
low the  before-mentioned  temperature,  in 
a  porcelain  capsule,  on  a  wat^r-bath,  to  a 
pilular  consistence. 
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Fel    Bovis    Inspissatum.       U.S.    1880. 

Insplnsated  Ox  Gall. 
Fresh  Ox  Gall,  3  parts,  or  16  oz.  av. 

Alcohol,  1  part,  or  6  fl.  oz. 

Evaporate  the  Ox  Gall  in  a  porcelain 
cap.-iule,  on  a  water-bath,  to  1  part  [or  5.] 
oz.  av.],  then  add  to  it  the  Alcohol,  agi- 
tate the  mixture  thoroughly,  and  let  it 
stand,  well  covered,  for  24  hours.  Decant 
the  clear  solution,  filter  the  remainder, 
and,  having  mixed  the  liquids  and  distilled 
oft"  the  Alcohol,  evaporate  to  a  pilular 
consistence.   (See  Fel  Bovis  Purificatum.) 

Infusum    Brayerae.     U.  S.    1880.     Infu- 
sion of  Brayera. 
Brayera,  in   No.  20  powder,   6 

parts,  or  1  oz.  av. 

Boiling  Water,  100  parts,  or        1  pint. 

Pour  the  Boiling  Water  upon  the  Bray- 
era, and  let  it  macerate  in  a  covered  ves- 
sel until  cool.  This  infu.sion  should  be 
dispensed  without  straining. 

Linimentum   Cantharidis.     U.  S.   1880. 

Cantharides  Liniment. 
Cantharides,  in  No.  60  powder, 

15  parts,  or  1  oz.  av. 

Oil  of  Turpentine,  a  suflScient 

quantity,  or  8  fl.  oz. 


To  make  100  parts,  or  ^  pint. 

Digest  the  Cantharides  with  100  parts 
[or  ^  pint]  of  Oil  of  Turpentine,  in  a 
closed  vessel,  by  means  of  a  water-bath, 
for  3  hours ;  then  strain  and  add  enough 
Oil  of  Turpentine  through  the  strainer  to 
make  the  Liniment  weigh  100  parts  [or 
measure  ^  pint]. 

Linimentum  Plumbi  Subacetatis.  U.  S. 

1880.     Liniment  of  Suhaceiate  of  Lead. 
Solution  of  Subacetate  of  Lead, 

40  parts,  or  2  oz.  av. 

Cotton  Seed  Oil,  60  parts,  or        3  oz.  av. 


To  make  100  parts,  or 
Mix  them. 


5  oz.  av. 


Liquor  Ferri  et  Quininae  Citratis.  U.  S. 

1880.     Solution  of  Citrate  of  Iron  and 
Quinine. 

Citrate  of  Iron  and  Ammo- 
nium, 65  parts,  or  568  grains. 

Quinine,  dried  at  100°  C.  (212° 
F.),  until  it  ceases  to  lose 
weight,  12  parts,  or  105  grains. 

Citric  Acid,  28  parts,  or  245  grains. 

Alcohol,  30  parts,  or  6  fl.  dr. 

Distilled  Water,  a  sufficient 
quantity. 

To  make  200  parts,  or  4  oz.  av. 


Dissolve  the  Citrate  of  Iron  and  Ammo- 
nium in  200  parts  (or  4  fl.  oz.)  of  Distilled 
Water,  contained  in  a  tared  porcelain  cap- 
sule, heat  the  solution  to  60°  C.  (140°  F.) 
on  a  water-bath,  add  th(!  Citric  Acid,  and, 
when  it  is  dissolved,  add  the  Quinine,  stir- 
ring the  mixture  until  a  perfect  solution 
has  been  obtained.  Evaporate  this  to  160 
parts  (or  3  oz.  av.),  allow  it  to  cool,  add 
the  Alcohol,  and  finally  enough  Distilled 
Water  to  make  the  solution  weigh  200 
parts  (or  4  oz.  av.). 

Liquor  Gutta-Perchae.  U.  S.  1880.    Solu- 
tion of  Gutta-Percha. 
Gutta-Percha,  in  thin  slices,  nine  parts,     9 
Commercial    Chloroform,    ninety-one 

parts,  91 

Carbonate  of  Lead,  in  fine  powder,  ten 

parts,  10 

To  make  one  hundred  parts,  100 

Add  the  Gutta-Percha  to  70  parts  of  the 
Chloroform,  contained  in  a  bottle,  cork  it 
well,  and  shake  it  occasionally  until  the 
Gutta-Percha  is  dissolved.  Then  add  the 
Carbonate  of  Lead,  previously  mixed  with 
the  remainder  of  the  Chloroform,  and, 
having  several  times  shaken  the  whole 
together,  at  intervals  of  half  an  hour,  set 
the  mixture  aside  until  the  insoluble  mat- 
ters have  subsided  and  the  solution  has 
become  perfectly  clear.  Lastly,  decant 
the  liquid  and  preserve  it  in  small,  cork- 
stoppered  bottles. 

Liquor  Pepsini.  U.  S.  1880.     Solution  of 

Pepsin.     [Liquid  Pepsin.] 
Saccharated  Pepsin,  40  parts, 

or  400  grains. 

Hydrochloric  Acid,  12  parts, 

<-"  100  minims. 

Glycerin,  400  parts,  or  7  fl.  oz. 

Water,  548  parts,  or  12  fl.  oz. 

To  make  1000  parts,  or 

about  20  fl.  oz. 

Dissolve  the  Saccharated  Pepsin  in  the 
Water,  previously  mixed  with  the  Hydro- 
chloric Acid,  add  the  (ilycerin,  let  the 
mixture  stand  24  hours,  and  filter. 

Mistura  Magnesise  et  AsafcEtidae.  U.  S. 

1880.      Mixture  of  Mofinesia   unil  Asa- 

fetidn.     [Dewees'  Carminative.] 
Carbonate  of  Magnesium,  5 

parts,  or  360  grains. 

Tincture    of    Asafetida,     7 

parts,  or  10  fl.  dr. 

Tincture  of  Opium,  1  part,  or    75  minims. 
Sugjir,  10  parts,  or  1^  oz.  av. 

Distilled  Water,  a  suflBcient 

quantity. 


To  make  100  parts,  or 
about 


1  pint. 
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Rub  the  Carbonate  of  Magnesium  and 
Sugar  in  a  mortar,  with  the  Tincture  of 
Asafetida  and  Tincture  of  Opium.  Then 
gradually  add  enough  Distilled  Water  to 
make  the  mixture  weigh  100  parts  [or 
measure  15  fl.  oz.]. 

Mistura   Potassii   Citratis.   U.  S.   1880. 

Mixture  of  Citrate  of  Potassium.  [Neu- 
tral Mixture.] 
Fresh  Lemon  Juice,  strained, 

100  parts,  or  4  fl.  oz. 

Bicarbonate     of      Potassium, 
about  10  parts,  or  a   suffi- 
cient quantity,  170  grains. 
Add  the  Bicarbonate  of  Potassium  grad- 
ually to  the  Lemon  Juice  until  it  is  neu- 
tralized. 

This  preparation  should  be  freshly  made, 
when  wanted  for  use. 


Mucilago   Cydonii.    U.  S.  1880.      Muci- 
lage of  Cydonium, 
Cydonium,  2  parts,  or  36  grains. 

Distilled  Water,  100  parts,  or      4  fl.  oz. 

Macerate  the  Cydonium  for  half  an 
hour,  in  a  covered  vessel,  with  the  Dis- 
tilled Water,  frequently  agitating.  Then 
drain  the  liquid  through  muslin,  without 
pressure.  This  preparation  should  be 
freshly  made,  when  required  for  use. 


Pilulae  Ferri  Compositae.  U.  S.  1880. 
Compound  Pills  of  Iron. 

Grains.    Grammes 
Myrrh,  in  fine  powder,  one 

hundred  and  fifty  grains,  150       9.75 
Carbonate  of  Sodium,  sev- 
enty-five grains,  75      4.85 
Sulphate  of  Iron,  seventy- 
five  grains,  75       4.85 
Syrup,  a  sufficient  quantity. 


300 


Spiritus    Odoratus.    U.   S.  1880.      Per- 
fumed Spirit.     [Cologne  Water.] 

Oil  of  Bergamot,  16  parts,  or  2    fl.  oz. 

Oil  of  Lemon,  8  parts,  or  1    fl.  oz. 

Oil  of  Rosemary,  8  parts,  or  1  fl.  oz. 
Oil    of    Lavender  Flowers,   4 

parts,  or  \  fl.  oz. 
Oil  of  Orange  Flowers,  4  parts, 

or  \  fl.  oz. 

Acetic  Ether,  2  parts,  or  2    fl.  dr. 

Water,  158  parts,  or  18    fl.  oz. 

Alcohol,  800  parts,  or  6^  pints. 

To  make  1000  parts,  or  about   8   pints. 

Dissolve  the  Oils  and  the  Acetic  Ether 
in  the  Alcohol,  and  add  the  Water.  Set 
the  mixture  aside,  in  a  well-closed  bottle, 
for  eight  days,  then  filter  through  paper, 
in  a  well-covered  funnel. 


Syrupus    Ferri    Bromidi.    U.  S.    1880. 

Syrup  of  Bro'inide  of  Iron. 

A  syrupy  liquid  containing  10  per  cent, 
of  Ferrous  Bromide  [FeBr^ ;  215.5]. 

Iron,  in  the  form  of  fine  wire, 

and  cut  into  small  pieces,  30 

parts,  or  1  j  oz.  av. 

Bromine,  75  parts,  or  9    fl.  dr. 

Sugar,  in  coarse  powder,  600 

parts,  or  28    oz.  av. 

Distilled   Water,    a  sufficient 

quantity. 

To   make  1000   parts,   or 

about  2  pints. 


19.45 


To  make  one  hundred 
pills. 


100 


Pilulae  Galbani  Compositae    U.  S.  1880. 
Compound  Pills  of  Gnlbanum. 

Grains.    Grammes. 
Galbanum,    one    hundred 

and  fifty  grains,  150       9.75 

Myrrh,  one  hundred    and 

■fifty  grains,  150      9.75 

Asafetida,  fifty  grains,  50       3.25 

Syrup,  a  sufficient  quantity, 


350 


22.75 


To  make  one  hundred 
pills, 


100 


Introduce  the  iron  into  a  flask  of  thin 
glass  of  suitable  capacity,  add  to  it  200 
parts  [or  9  fl.  oz.]  of  Distilled  Water  and 
afterward  the  Bromine  Shake  the  mix- 
ture occasionally,  until  the  reaction  ceases 
and  the  solution  has  acquired  a  green  color 
and  has  lost  the  odor  of  Bromine.  Place 
the  Sugar  in  a  porcelain  capsule,  and  filter 
the  solution  of  bromide  of  iron  into  the 
Sugar.  Rinse  the  flask  and  Iron  wire  with 
90  parts  [or  4  fl.  oz.]  of  Distilled  Water, 
and  pass  the  washings  through  the  filter 
into  the  Sugar.  Stir  the  mixture  with  a 
porcelain  or  wooden  spatula,  heat  it  to  the 
boiling  point  on  a  sand-bath,  and,  having 
strained  the  Syrup  through  linen  into  a 
tared  bottle,  add  enough  Distilled  Water 
to  make  the  product  weigh  1000  parts  [or 
measure  2  pints].  Lastly,  shake  the  bottle 
and  transfer  its  contents  to  small  vials, 
which  should  be  completely  filled,  securely 
corked,  and  kept  in  a  place  accessible  to 
daylight. 
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Syrupus  Limonis.  U.  S.  1880.     Syruj^  of 

Lemon. 
Lemon  Juice,  recently  expressed 

and  stniined,  40  parts,  or  17  fl.  oz. 

Fresh  Lemon  Teel,  2  parts,  or       1  oz.  av. 
Sugar,    in    coarse    powder,    GO 

parts,  or  28  oz.  av. 

Water,  a  sufficient  quantity, 


To  make  100  parts,  or  about  2  pints. 

Heat  the  Lemon  Juice  to  the  boiling 
point;  then  add  the  Lemon  Peel,  and  let 
the  whole  stand,  closely  covered,  until 
cold.  Filter,  add  enough  Water  through 
the  filter  to  make  the  filtrate  weigh  40 
parts  [or  measure  17  fl.  oz.],  dissolve 
the  Sugar  in  the  filtered  liquid  by  agita- 
tion, without  heat,  and  strain. 

Tinctura  Conii.  U.  S.  1880.    Tincture  of 

Conium. 
Conium  in  No.  30  powder,  150 
'    parts,  or  4|  oz.  av. 

Diluted   Hydrochloric  Acid,  4 

parts,  or  1    fl.  dr. 

Diluted    Alcohol,   a    sufficient 

quantity, 


To  make  1000  parts,  or  2  pints. 

Moisten  the  powder  with  45  parts  [or 
2  fl.  oz.]  of  Diluted  Alcohol,  previously 
mixed  with  the  Diluted  Hydrochloric 
Acid,  and  macerate  for  24  hours  ;  then 
pack  it  moderately  in  a  conical  glass  per- 
colator, and  graduilly  pour  Diluted  Alco- 
hol upon  it,  until  1000  parts  [or  2  pints] 
of  Tincture  are  obtained. 

Tinctura   Ferri   Acetatis.    U.  S.    1880. 

Tincture  of  Acetate  of  Iron.     [Tincture 

of  Ferric  Acetate.] 
Solution  of  Acetate  of 

Iron,  50  parts,  or  4  fl.  oz. 

Alcohol,  30  parts,  or         3  fl.  oz.  3  fl.  dr. 
Acetic  Ether,  20  parts,  or  2  fl.  oz. 


To  make  100  parts,  or  9  fl.  oz. 
Mix  the  Alcohol  and  Acetic  Ether,  and 
gradually  add  the  Solution  of  Acetate  of 
Iron,  taking  care  that  the  mixture  re- 
mains cool.  Keep  the  Tincture  in  glass- 
stoppered  bottles,  in  a  cool  and  dark 
place. 

Tinctura  Ignatiae.  U.  S.  1880.     Tincture 

of  Ifjnatia. 
Ignatia,  in  No.  GO  powder,  10 

parts,  or  8  oz.  av. 

Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  Alcohol  and  Water  in  the  propor- 
tion of  8  parts  [or  4i  pints]  of  Alcohol  to 
1  part  [or  J  pint]  of  Water.     Moisten  the 


powder  willi  10  parts  [or  \  pint]  of  the 
menstruum,  and  macerate  fur  24  hours; 
then  pack  it  firmly  in  a  cylindrical  perco- 
lator, and  gradually  pour  menstruum  upon 
it,  until  tli(!  Ignatia  isexiiau>ted.  Reserve 
the  first  !)0  parts  [or  4J  pints]  of  tlu;  per- 
colate, evaporate  Uie  remainder  to  10  parts 
[or  i  pint],  and  mix  with  the  reserved 
portion.  Of  this  Tincture  take  any  con- 
venient number  of  parts,  and,  by  means 
of  a  water-bath,  evaporate  it  to  dryness. 
Weigh  the  resulting  extract,  and  from  its 
weight  calculate  the  quantity  of  extract 
contained  in  the  100  parts  of  Tincture  ob- 
tained ;  then  dissolve  the  dried  extract  in 
the  remainder  of  the  Tincture,  and  add 
enough  of  the  above  menstruum  to  make 
the  product  weigh  so  many  parts  that  each 
100  parts  of  Tincture  shall  contain  1  part 
of  dry  extract.  Lastly,  mix  thoroughly, 
and  filter  through  paper. 

Trochisci  Magnesiae.  U.  S.  1880. 
T/vchcs  (f  Magnesia. 

Grains.  Grammes. 
Magnesia,  300  grains, 
Nutmeg,   in  fine   powder, 

fifteen  grains. 
Sugar,  in  tine  powder,  nine 

hundred  grains. 
Mucilage  of  Tragacanth,  a 
sufficient  quantity. 

To  make  100  troches,  100 

Rub  the  Magnesia  and  the  powders  to- 
gether until  they  are  thoroughly  mixed  ; 
then,  with  Mucilage  of  Tragacanth,  form 
a  mass,  to  be  divided  into  100  troches. 


Trochisci     Sodii     Santoninatis.    U.  S. 

1880.      Troches  of  Santoniiiate  of  So' 

diuni. 

Grains.  Grammes. 
Santoninate  of  Sodium,  in 

fine  powder,  100  grains. 
Sugar,    in     fine     powder, 

2000  grains, 
Tragacanth,  in  fine  powder, 

50  grains. 
Orange   Flower  Water,   a 

sufficient  quantity. 

To  make  100  troches,  100 

Rub  the  powders  together  until  they 
are  thorouiihly  mixed  ;  then,  with  Orange 
Flower  Water,  form  a  mass,  to  be  divided 
into  100  troches. 

Unguentum  Acidi   Gallici.  IT.  S.   1880. 

Ointment  <f  Gai/ic  Acid. 
Gallic  Acid,  10  parts,  or  48  grains. 

Benzoinated  Lard,  90  parts,  or     1  oz.  av. 

To  make  100  parts,  or  about     1  oz.  av. 


300 

19.50 

15 

1.00 

900 

58.50 

100 

6.50 

2000 

130.00 

50 

3.25 

83 
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Kub  the  Gallic  Acid  with  the  Benzoi- 
nated  Lard,  gradually  added,  until  they 
are  thoroughly  mixed,  avoiding  the  use 
of  an  iron  spatula. 

Unguentum  Mezerei.  U.  S.  1880.  Meze- 
reum  Ointment. 

Fluid  Extract  of  Mezereum, 

25  parts,  or  2  fl.  dr. 

Lard,  80  parts,  or  360  grains. 

Yellow  Wax,  12  parts,  or  54  grains. 


To  make  about  1  oz.  av. 

Melt  together  the  Lard  and  Wax  with 
a  moderate  heat,  add  the  Fluid  Extract, 
and  stir  the  mixture  constantly  until  the 
alcohol  has  evaporated  ;  then  continue  to 
stir  until  cool. 

Unguentum  Sulphuris  Alkalinum.  U.  S. 

1880.     Alkaline  Sulphur  Oiyitment. 
Washed  Sulphur,  20  parts,  or    96  grains. 
Carbonate  of  P  tassium,  10 

parts,  or  48  grains. 

Water,  5  parts,  or  |  fl.  dr. 

Benzoinated  Lard,  65  parts,  or  312  grains. 


To  make  100  parts,  or  about   1  oz. 
Kub  the  Sulphur  with  the  Carbonate 
of  Potassium  and  the  Water,  gradually 
add  the  Benzoinated  Lard,  and  mix  thor- 
oughly. 


Wine  of 

2  oz.  av. 
146  grains. 
146  grains. 


Vinum  Aloes.  U.  S.  1880. 
Aloes. 

Purified  Aloes,  6  parts,  or 

Cardamom,  1  part,  or 

Ginger,  1  part,  or 

Stronger  White  Wine,  a  suf- 
ficient quantity, 

To  make  100  parts,  or  2  pints. 

Mix  the  Aloes,  Cardamom,  and  Ginger, 
and  reduce  them  to  a  moderately  coarse 
(No.  40)  powder.     Macerate  the  powder 


with  90  parts  [or  26  fl.  oz.]  of  Stronger 
White  Wine  for  7  days,  with  occasional 
agitation,  and  filter  through  paper ;  add- 
ing, through  the  filter,  enough  Stronger 
White  Wine  to  make  the  filtered  liquid 
weigh  100  parts  [or  measure  2  pints]. 

Vinum  Aromaticum.  U.  S.  1880.     Aro- 
matic Wi?ie. 

Lavender,  1  part,  or  72  grains. 

Origanum,  1  part,  or  72  grains. 

Peppermint,  1  part,  or  72  grains. 

Rosemary,  1  part,  or  72  grains. 

Sage,  1  part,  or  72  grains. 

Wormwood,  1  part,  or  72  grains. 
Stronger  White  Wine,  a  suffi- 
cient quantity. 


To  make  100  parts,  or  1  pint. 

Mix  the  solid  ingredients,  and  reduce 
them  to  a  coarse  (No.  20)  powder.  Mois- 
ten the  powder  with  4  parts  [or  6  fl.  dr.] 
of  Stronger  White  Wine,  pack  it  moder- 
ately in  a  conical  glass  percolator,  and 
gradually  pour  enough  Stronger  White 
Wine  upon  it  to  make  the  filtered  liquid 
weigh  100  parts  [or  measure  1  pint]. 

Vinum  Rhei.  U.  S.  1880.      Wine  of 
Rhubarb. 


av. 


xinuoaru. 
Ehubarb,  in  No.  30  powder, 

10  parts,  or  3J^  oz 

Calamus,  in  No.  30  powder, 

1  part,  or  140    grains. 

Stronger  White  Wine,  a  suf- 
ficient quantity. 

To  make  100  parts,  or  2    pints. 

Moisten  the  mixed  powders  with  5  parts 
[or  IJ  fl.  oz.]  of  Stronger  White  Wine, 
pack  the  mixture  in  a  conical  glass  perco- 
lator, and  gradually  pour  enough  Stronger 
White  Wine  upon  it  to  make  the  filtered 
liquid  weigh  100  parts  [or  measure  2 
pints]. 


THE   NATIONAL  FORMULAEY  (EXPEESSED 
IN  METRIC  AND  OLD-FORM  QUANTITIES). 


The  following  formulas  are  introduced  in  this  work  with  the 
authority  of  the  American  Pharmaceutical  Association.  The  National 
Formulary  (1895)  expresses  quantities  in  terms  of  the  metric  system, 
following  the  lead  of  the  United  States  Pharmacopoeia.  While  it  is 
most  desirable  for  all  pharmacists  to  use  the  metric  system,  in  some 
sections  of  the  country  the  old  form  still  prevails.  In  the  following 
pages  the  formulas  will  be  found  expressal  in  both  systems,  and  it  will 
be  observed  that  the  old-form  quantities  are  not  always  equivalents  of 
the  metric  terms,  but  are  expressed  so  as  to  make  quantities  most  con- 
venient for  practical  use.  Of  course  the  results  will  be  the  same 
whether  metric  or  old-form  equivalents  are  used,  and  necessarily  metric 
or  old-form  quantities  in  the  same  formula  must  be  separately  used,  as 
they  are  not  interchangeable.  The  author  confidently  hopes  tiiat  the 
National  Formulary  {N.  F.)  preparations  will  be  largely  used  and 
universally  accepted  by  physicians  and  pharmacists,  for  by  this  course 
uniformity  and  accuracy  will  be  secured  and  a  much-needed  reform 
promoted. 

1.  ACETUM    AROMATICUM.  N.  F. 

Aromatic  Vinegar. 

Metric.  Old  form. 

Oil  of  Lavender 0.5  Cc.  8  min. 

Oil  of  Rosemary 0.5  Cc.  8  min. 

Oil  of  Juniper 0.5  Cc.  8  min. 

Oil  of  Peppermint 0.5  Cc.  8  min. 

Oil  of  Cinnamon  (Cassia) 0.5  Cc.  8  min. 

Oil  of  Lemon i      Cc.  16  min. 

Oil  of  Cloves I      Cc.  16  min. 

Alcohol 175      Cc.  6  fl.  oz. 

Acetic  Acid  (U.S.  P.) 175     Cc.  6  fl.  oz. 

Water,  a  sufficient  quantity  

To  make 1000     Cc.  2  pints. 

Dissolve  the  Oils  in  the  Alcohol,  add  the  Acetic  Acid,  and,  lastly,  enough  Water  to  make 
1000  Co.  [old  form,  2  pints].  Warm  the  turbid  mixture  during  several  hours,  at  a  temper- 
ature not  exceeding  70°  C.  (158°  F.),  taking  care  that  it  shall  not  suffer  loss  by  evaporation. 
Then  set  it  aside  for  a  few  days,  occasionally  agitating,  and  filter. 

2,  ACETUM    LOBELIiE.  N.  F. 

(U.  S.  P.,  1880.) 

Vinegar  of  Lobelia. 

See  page  1296. 
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3.  ACETUM    SANGUINARIiE.  N.  F. 

(U.  S.  P.,  1880.) 

Vinegar  of  Sanguinaria. 

See  page  1296. 

4.  ACIDUM   CARBOLICUM    lODATUM.  N.  F. 
Iodized  Carbolic  Acid. 

Phenol  lodatum.     Iodized  Phenol. 

Metric.  Old  form. 

Iodine,  reduced  to  powder 20  Gm.  308  sr. 

Carbolic  Acid 60  Gm.  924  gr. 

Glycerin 20  Gm.  308  gr! 

Introduce  the  Iodine  into  a  flask,  add  the  Carbolic  Acid,  previously  melted,  then  the 
Glycerin,  and  digest  the  mixture  at  a  gentle  heat,  frequently  agitating,  until  the  Iodine  is 
dissolved. 

Keep  the  product  in  glass-stoppered  vials,  in  a  dark  place. 

5.  ACIDUM    CITRICUM    SACCHARATUM.  N.  F. 

Saccharated  Citric  Acid. 

Metric.  Old  form. 

Citric  Acid  (U.  S.  P.),  in  very  fine  powder     .    .    .   625  Gm.  22  oz.  av.    20  gr. 

Sugar,  in  very  fine  powder      375  Gm.  13  oz.  av.  100  gr. 

Triturate  the  powders  together  until  intimately  mixed,  and  preserve  the  product  in  well- 
stoppered  bottles. 

Note.— This  Saccharate,  when  dissolved  in  water  with  an  equal  weigiit  of  Saccharated  Sodium  Bicar- 
bonate (F.  341),  will  form  a  neutral  solution,  and  it  is  introduced  into  this  Formulary  for  the  convenient 
preparation  of  Effervescent  Powders  (F.  319). 

This  Saccharate  contains  62.6  per  cent,  of  Crystallized  Citric  Acid. 

6.  ACIDUM  HYPOPHOSPHOROSUM  DILUTUM.  N.  F. 

Diluted  Hypophosphorous  Acid. 

Metric.  Old  form. 

Potassium  Hypophosphite 208  Gm.  7  oz.  av.  148  gr. 

Tartaric  Acid 300  Gm.  10  oz.  av.  255  gr. 

Distilled  Water 588  Gm.  20  oz.  av.  324  gr. 

Diluted  Alcohol  (U.  S.  P.) 600  Gm.  21  oz.  av.    72  gr. 

Dissolve  the  Potassium  Hypophosphite  in  the  Distilled  Water  and  the  Tartaric  Acid  in  the 
Diluted  Alcohol.  Mix  the  two  solutions  in  a  flask,  cork  the  latter  well,  and  put  it  aside  in  a 
cold  place  during  twelve  hours.  Then  carefully  decant  the  liquid  into  a  funnel,  the  neck  of 
which  contains  a  pellet  of  absorbent  cotton,  or,  if  necessary,  pass  the  liquid  through  a  filter, 
care  being  taken  that  it  shall  not  suffer  loss  by  evaporation.  Weigh  the  filtrate,  which  con- 
tains ten  per  cent,  of  hypophosphorous  acid,  in  a  tared  capsule,  and  evaporate  the  alcohol  by 
means  of  a  water-bath,  at  a  temperature  not  exceeding  60°  C.  (140°  F.).  Then  allow  the 
liquid  to  cool,  and  add  enough  Distilled  AYater  to  restore  the  original  weight  of  the  filtrate. 
Preserve  the  product  in  well-stoppered  bottles. 

Note. — This  acid  is  now  official  in  the  U.  S.  P. ;  but  the  formula  is  retained  because  it  may  be  now  and 
then  convenient  or  necessary  to  make  it.  If  a  50  per  cent,  acid  is  required,  the  concentration  may  bo 
cautiously  continued  until  the  desired  percentage  has  been  attained.  A  50  per  cent,  acid  has  a  specific 
gravity  of  about  1.406  at  15°  C.  (59°  F.). 

7.  ACIDUM    METAPHOSPHORICUM    DILUTUM.  N.  F. 

Diluted  Metaphosphoric  Acid. 

Acidmn  Phosphoricum  Glaciale  Dilutiini.     Diluted  Glacial  Phosphoric  Acid. 

Metric.  Old  form. 

Glacial  Phosphoric  Acid 100  Gm.  3  oz.  av.  148  gr. 

Distilled  Water,  enough  to  tnake 1000  Cc.  2  pints. 

Dissolve  the  Acid  in  the  Water,  without  heat. 

This  preparation  should  be  kept  in  a  cool  and  dark  place,  and  should  not  be  prepared  in 
larger  quantity  than  may  be  consumed  within  a  few  months. 

Note. — The  resulting  product  contains  about  10  per  cent,  of  mytaphosphoric  acid,  provided  the  glacial 
acid  was  free  from  impurities.  That  which  is  sold  in  form  of  srlassy  lumps  is  usually  of  sufficient  purity. 
The  variety  in  form  of  round  sticks  is  more  or  less  impure,  conlaining  generally  more  than  15  per  cent,  of 
nodium  phosphate.  If  this  variety  is  alone  available,  a  proportionately  larger  quantity  must  be  taken, 
to  be  determined,  if  time  permits,  by  an  assay  of  the  free  acid  present.  If  no  special  accuracy  is  required, 
about  115  Gm.  of  this  variety  of  the  acid  may  be  reckoned  to  bo  equivalent  to  the  quantity  directed  in  the 
above  given  formula. 
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8.  ACIDUM    TARTARICUM    SACCHARATUM.  N.  F. 
Saccharated  Tartaric  Acid. 

Metric.  Old  form. 

Tartaric  Acid  (U.  S.  P."),  in  very  fine  powder   .    .    675  Gm.  23  oz.  av.  364  gr. 

Sugar,  in  very  fine  powder 325001.  11  oz.  av.  203  gr. 

Triturate  the  powders  together  until  intimately  mixed,  and  preserve  the  product  in  well- 
stoppered  bottles. 

Note. — This  Saccharato,  wlieii  digsolved  in  water  with  an  equal  weiglit  of  Saccharated  Sodium  Bicar- 
bonate (F.  341),  will  form  a  neutral  solution,  and  it  is  introduced  into  the  Formulary  for  the  convenient 
preparation  of  Effervescent  Powders  (F.  319). 

This  Saccharate  contains  67.5  per  cent,  of  Tartaric  Acid. 

9.  AMYLUM    lODATUM.  N.  F. 

(U.  S.  P.,  1880.) 

Iodized  Starch. 

See  page  1296. 

10.  AQUA   HAMAMELIDIS   SPIRITUOSA.  N.  F. 
Hamamelis  Water. 

Witchhazel  Water,      WltchhazeL  Extract. 

Metric.  Old  form. 

Hamamelis,  shoots  and  twigs 10,000  Gm.  23  lb.  av. 

Water 20,000  Cc.  42  pints. 

Alcohol 1,500  Cc.  51  fl.  oz. 

Place  the  Hamamelis  in  a  still,  add  the  Water  and  Alcohol,  and  allow  the  mixture  to 
macerate  during  twenty-four  hours.  Distil  10,000  Co.  [old  form,  21  pints]  by  applying  direct 
heat  or,  preferably,  by  means  of  steam. 

Note. — This  preparation  should  be  made  only  from  tho  fresh  young  twigs  of  Hamamelis,  which  are 
collected  for  this  purpose  preferably  when  the  plant  is  in  flower,  in  tho  late  autumn  of  tho  year. 

11.  AQUA   SEDATIVA.  N.  F. 

Sedative  Water. 

Lotio  Ammoniacalis  Camphorata  (Codex).     Eau  Sedative  de  Raspail. 

Metric.  Old  form. 

Ammonia  Water  (U.  S.  P.) 125  Cc.  4  fl.  oz. 

Spirit  of  Camphor  (U.  S.  P.) 12  Cc.  3  fl.  dr.      5  min. 

Sodium  Chloride 65  Gm.  2  oz.  av.  74  gr. 

Water,  a  suflScient  quantity 


To  make 1000  Cc.  2  pints. 

Dissolve  the  Sodium  Chloride  in  about  600  Co.  [old  form,  1  pint]  of  Water,  add  the  Am- 
monia Water  and  Spirit  of  Camphor,  and  finally  enough  Water  to  make  1000  Co.  [old  form, 
2  pints]. 

Shake  the  liquid  when  it  is  to  be  dispensed. 

12.  BALSAMUM    TRAUMATICUM.  N.  F. 

Traumatic  Balsam. 

Turlington' s  Balsam.     Friar's  Balsam. 

Metric.  Old  form. 

Benzoin,  in  coarse  powder 100  Gm.        3  oz.  av.  148  gr. 

Storax 35  Gm.         1  oz.  av.     74  gr. 

Balsam  of  Tolu 35  Gi"-        1  oz-  »▼•     74  gr. 

Balsam  of  Peru 16  Gm.  234  gr. 

Aloes,  in  coarse  powder 8  Gm.  117  gr. 

Myrrh,  in  coarse  powder 8  Gm.  117  gr. 

Angelica  Root,  in  moderately  coarse  powder     .    .        4  Gm.  59  gr. 

Alcohol 1000  Cc.  2  pints. 

Macerate  the  gubstances  with  the  Alcohol  during  ten  days,  frequently  agitating;  then 
filter. 

Note. — The  official  Tinctura  Bcnzoini  Cotnposila  is  a  simplified  preiiarntion  intended  to  replace  tho  above 
compound. 
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13.  BISMUTHI   OXIDUM    HYDRATUM.  N.  F. 
Hydrated  Oxide  of  Bismuth. 

Metric.  Old  form. 

Bismuth  Subnitrate 300  Gm.  10  oz.  av.      7  gr. 

Nitric  Acid  (U.  S.  P.) 500  Gm.  16  oz.  av.  300  gr. 

Ammonia  Water  (U.  S.  P.) 600  Gm.  20  oz.  av.    14  gr. 

Sodium  Bicarbonate 50  Gm.  1  oz.  av.  293  gr. 

Distilled  Water a  suflBcient  quantity. 

Mix  the  Bismuth  Subnitrate  with  200  Cc.  [old  form,  6  fl.  oz.  192  min.]  of  Distilled  Water  in 
a  quart  fiask,  add  460  Co.  [old  form,  14i  fl.  oz.]  of  Nitric  Acid,  and  promote  the  solution  of 
the  salt  by  agitation,  and,  if  necessary,  by  a  gentle  heat.  Pour  the  solution  into  6000  Cc. 
[old  form,  12  pints]  of  Distilled  Water  previously  acidulated  with  50  Gm.  [old  form,  1  oz.  av. 
293  gr.]  of  Nitric  Acid,  and  filter  the  liquid  through  absorbent  cotton.  Mix  the  Ammonia 
Water  with  12,000  Co.  [old  form,  24  pints]  of  Distilled  Water  in  a  glazed  vessel  of  double 
that  capacity,  and  pour  into  it,  slowly  and  with  constant  stirring,  the  bismuth  solution.  Let 
the  mixture  stand  during  four  hours,  so  that  the  precipitate  may  subside,  then  pour  off  the 
supernatant  liquid,  and  wash  the  precipitate  four  times  more  by  decantation  with  Distilled 
Water,  the  Sodium  Bicarbonate  being  dissolved  in  the  last  wash-water.  Pour  the  precipitate 
upon  a  wetted  muslin  strainer,  and  wash  it  with  Distilled  Water,  until  the  washings  run  off 
tasteless.  Transfer  the  strainer  to  a  warm  place,  so  that  the  precipitate  may  dry.  Then  rub 
the  latter  to  powder,  and  keep  it  in  well-stoppered  bottles. 

Note. — Hydrated  Oxide  of  Bismuth  ia  sometimes  demanded  in  the  form  of  a  creamy  mixture  with  water, 
under  the  name  of  Oremor  Bismuthi  or  Cream  of  Bismuth.  This  may  be  prepared  by  triturating  20  parts 
of  the  Oxide  with  80  parts  of  Water. 

14.  BOROGLYCERINUM.  N.  F. 
Boroglycerin, 

Glyceryl  Borate.     Boroglyceride. 

Metric.  Old  form. 

Boric  Acid,  in  powder 620  Gm.  21  oz.  av.  381  gr. 

Glycerin 920  Gm.  32  oz.  av.  198  gr. 

Heat  the  Glycerin  in  a  tared  porcelain  capsule  to  a  temperature  not  exceeding  150°  C. 
(302°  F.),  and  add  the  Boric  Acid  in  portions,  constantly  stirring.  When  all  is  added  and 
dissolved,  continue  the  heat  at  the  same  temperature,  frequently  stirring,  and  breaking  up 
the  film  which  forms  on  the  surface.  When  the  mixture  has  become  reduced  to  a  weight  of 
1000  Gm.  [old  form,  35  oz.  av.  120  gr.],  pour  it  out  on  a  flat  surface  previously  coated  with  a 
very  small  quantity  of  petrolatum,  let  it  cool,  cut  it  into  pieces  and  transfer  them  immediately 
to  bottles  or  jars,  which  should  be  well  stoppered. 

Sole. — The  ofiicial  Glycerite  of  Boroglycerin  may  be  made  from  this  by  adding  an  equal  weight  of 
Glycerin  to  the  finished  Boroglycerin  while  it  is  still  warm. 

15.  CAFFEINiE    SODIO-BENZOAS.  N.  F. 
Caffeine  Sodio-Benzoate. 

Metric.  Old  form. 

Caffeine 50  Gm.  J  oz.  av. 

Sodium  Benzoate 50  Gm.  |  oz.  av. 

Alcohol a  sufficient  quantity. 

Triturate  the  Caffeine  with  the  Sodium  Benzoate  and  a  suflScient  quantity  of  Alcohol  to  a 
smooth  paste,  and  dry  this  by  exposure  in  a  moderately  warm  place.  Rub  the  dry  mass  to 
powder,  and  keep  it  in  well-stoppered  bottles. 

Note. — The  product  contains  50  per  cent,  of  Caffeine,  and  is  soluble  in  2  parts  of  water. 

16.  CAFFEINiE    SODIO-SALICYLAS.  N.  F. 
Caffeine  Sodio- Salicylate. 

Metric.  Old  form. 

Caffeine 50  Gm.  ^  oz.  av. 

Sodium  Salicylate 50  Gm.  |  oz.  av. 

Alcohol a  sufficient  quantity. 

Triturate  the  Caffeine  with  the  Sodium  Salicylate  and  a  sufiicient  quantity  of  Alcohol  to  a 
smooth  paste,  and  dry  this  by  exposure  in  a  moderately  warm  place.  Rub  the  dry  mass  to 
powder,  and  keep  it  in  well-stoppered  bottles. 

Note. — The  product  contains  50  per  cent,  of  Caffeine,  and  is  soluble  in  2  parts  of  water. 


METRIC  AND   OLD-FORM  QUANTITIES).  1307 

17.   CARBASUS    CARBOLATA.  N.  F. 
Carbolized  Gauze. 

Metric.  Old  form. 

Resin,  in  coarse  powder 40  Gm.  1  oz.  av.  180  gr. 

Castor  Oil 5  Gm.  77  gr. 

Carbolic  Acid 10  Gm.  154  gr. 

Alcohol 225  Gm.  7  oz.  av.  410  a;r. 

Gauze  Muslin a  sufficient  quantity. 

Dissolve  the  Kesin,  Castor  Oil,  and  Carbolic  Acid  in  the  Alcohol.  Immerse  in  the  mi.\turo 
loosely-folded  pieces  of  gauze  muslin,  allow  them  to  become  thoroughly  saturated,  then  take 
them  out  and  press  out  the  excess  of  liquid,  until  the  weight  of  the  impregnated  gauze 
amounts  to  170  Gm.  [old  form,  G  oz.  av.]  for  every  100  Gm.  [old  form,  .S  oz.  av.  230  gr.]  of  the 
original  fabric.  Spread  out  the  pieces  horizontally,  and  as  soon  as  the  Alcohol  has  nearly 
all  evaporated,  fold  and  wrap  the  pieces  in  paraffin  paper  and  preserve  them  in  air-tight 
receptacles. 

The  impregnated  Gauze,  when  dry,  contains  about  2.5  per  cent,  of  CarbnUc  Acid. 

Note. — The  most  suitable  brands  of  gauze  muslin  for  making  carbolized  or  other  antiseptic  gauze  are 
those  known  in  the  market  as  "  Stillwater,"  or  "  Lebigb  E." 


18.  CARBASUS    lODOFORMATA.  N.  F. 

Iodoform  Gauze. 

Metric.  Old  form. 

Iodoform 10  Gm.  154  gr 

Ether  (U.  S.  P.) 40  Gm.  1  oz.  av.  180  gr 

Alcohol 40  Gm.  1  oz.  av.  180  gr 

Tincture  of  Benzoin  (U.  S.  P.) 5  Gm.  77  gr. 

Glycerin 5  Gm.  77  gr 

Gauze  Muslin a  sufficient  quantity 

Dissolve  the  Iodoform  in  the  Ether,  then  add  the  Alcohol,  Tincture  of  Benzoin,  and 
Glycerin.  Immerse  in  a  weighed  quantity  of  this  solution,  contained  in  a  suitable  vessel,  the 
exact  amount  of  Gauze  Muslin  required  to  absorb  the  whole  of  it,  to  produce  a  product  of  a 
prescribed  percentage  of  iodoform,  work  it  about  with  a  pestle  so  as  to  impregnate  it  uni- 
formly ;  then  take  it  out,  and  hang  it  up  to  dry,  in  a  horizontal  position,  and  in  a  dark  place. 
Lastly,  wrap  it  in  paraffin  paper  and  preserve  it  in  air-tight  receptacles. 

Note. — To  calculate  the  amount  of  muslin  and  of  iodoform  solution  required  to  obtain  a  product 
approximately  of  any  required  percentage  of  ioduform,  let  x  denote  this  required  percentage.  Then  tjike 
of  the  above  Iodoform  Solution  ten  times  this  quantity  (or  10  x).  Also  multii)Iy  the  required  percentage 
(z)  by  three,  divide  the  resulting  product  by  two,  and  subtract  the  quotient  from  one  hundred.  The 
remainder  represents  the  number  of  parts  by  weight  of  Gauze  Muslin  to  be  used.  Begarding  the  most 
suitable  kind  of  gauze  muslin,  see  uote  to  Carbasua  Carbulatu  (F.  17). 


19.  CERATUM    CAMPHORiE   COMPOSITUM.  N.  F. 

Compound  Camphor  Cerate. 

Ceratum.  Caynphoratum.     Camphor  Ice. 

Metric.  Old  form. 

Camphor,  in  coarse  powder 107  Gm.  3  oz.  av.  388  gr. 

White  Wax 150  Gm.  5  oz.  av.  127  gr. 

Castor  Oil 250  Gm.  8  oz.  av.  358  gr. 

Spermaceti 480  Gm.  16  oz.  av.  408  gr. 

Carbolic  Acid,  liquefied  by  warming 2  Gm.  31  gr. 

Oil  of  Bitter  Almond i  Gm.  16  gr. 

Benzoic  Acid 10  Gm.  154  gr. 

Melt  the  White  Wax  and  Spermaceti  on  a  water-bath,  add  the  Castor  Oil,  and  afterwards 
the  Camphor,  and  continue  heating  and  stirring  until  the  Camphor  is  dissolved.  Then  with- 
draw the  heat,  cover  the  vessel,  and  when  the  mixture  has  somewhat  cooled,  add  the  remain- 
ing ingredients,  and  thoroughly  incorporate  them  by  stirring.  Lastly,  pour  the  Cerate  into 
suitable  moulds. 

20.  CERATUM  EXTRACTI  CANTHARIDIS.  N.  F. 

(U.  S.  v.,  1880.) 
Cerate  of  Extract  of  Cantharides. 

Sec  page  1296. 
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21.  CERATUM    SABINiSE.  N.  F. 

(U.  S.  P.,  1880.) 
Savine  Cerate. 
See  page  1296. 


22.  CHARTA   CANTHARIDIS.  N.  F. 

(U.S.  P.,  1880.) 

Cantharides  Paper. 

Bee  page  1297. 


23.  CHLORAL   CAMPHORATUM.  N.  F. 

Camphorated  Chloral. 

Chloral  et  Camphora.      Chloral  and  Camphor. 

Metric.  Old  form. 

Chloral 50  Gm.  1  oz.  av.  334  gr. 

Camphor 50  Gm.  1  oz.  av.  334  gr. 

Mix  them  by  agitation  iu  a  bottle,  or  by  trituration  in  a  warm  mortar,  until  they  are 
liquefied  and  combined. 

24.  COLLODIUM    lODATUM.  N.  F. 

Iodized  Collodion. 

Metric.  Old  form. 

Iodine,  reduced  to  powder 5  Gm.  77  gr. 

Flexible  Collodion  (U.  S.  P.) 95  Gm.  3  oz.  av.  154  gr. 

Introduce  the  Iodine  into  a  bottle,  add  the  Flexible  Collodion,  and  agitate  until  the  Iodine 
is  dissolved. 

25.  COLLODIUM    lODOFORMATUM.  N.  F. 
Iodoform  Collodion. 

Metric.  Old  form. 

Iodoform 5  Gm.  77  gr. 

Flexible  Collodion  (U.  S.  P.) 95  Gm.  3  oz.  av.  154  gr. 

Dissolve  the  Iodoform  in  the  Flexible  Collodion  by  agitation. 


26.  COLLODIUM    TIGLII.  N.  F. 
Croton  Oil  Collodion. 

Metric.  Old  form. 

Croton  Oil ■ 10  Gm.  154  gr. 

Flexible  Collodion  (U.  S.  P.) 90  Gm.  3  oz.  av.    7G  gr. 

Mix  them. 

27.  COLLODIUM    SALICYLATUM    COMPOSITUM.  N.  F. 

Compound  Salicylated  Collodion. 

Corn  Collodion. 

Metric.  Old  form. 

Salicylic  Acid 11  Gm.  170  gr. 

Extract  of  Indian  Hemp 2  Gm.  31  gr. 

Alcohol 10  Gm.  154  gr. 

Flexible  Collodion  (U.  S.  P.),  a  sufficient  quantity 

To  make 100  Gm.  3  oz.  av.  231  gr. 

Dissolve  the  Extract  of  Indian  Hemp  in  the  Alcohol,  and  the  Salicylic  Acid  in  about  60 
Gm.  [old  form,  1  oz.  av.  3.34  gr.]  of  Flexible  Collodion  contained  in  a  tared  bottle.  Then  add 
the  former  solution  to  the  latter,  and  finally  add  enough  Flexible  Collodion  to  make  100  Gm. 
[old  form,  3  oz.  av.  231  gr.]. 
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28.  CORDIALE    RUBI    FRUCTUS.  N.  F. 

Blackberry  Cordial. 

Motiic.  Old  form. 

Blackberry  Juice 1875  Cc.  63  fl.  oz.    192  min. 

Cinnamon,  in  No.  40  powder 100  Gm.         3  oz.  av.    231  t^r. 

Cloves,  in  No.  40  powder 25  Gm.  .380  gr. 

Nutmeg,  in  No.  40  powder 25  Gm.  386  gr. 

Diluted  Alcohol  (U.  S.  P.) a  sufficient  quantity. 

Syrup  (U.  S.  P.) 1875  Cc.  63  fl.  oz.    192  min. 

Percolate  the  powdered  spices  with  Diluted  Alcohol  to  obtain  1250  Cc.  [old  form,  42  fl.  oz. 
128  min.]  of  tincture,  and  add  to  this  the  Blackberry  Juice.  Then  add  30  Gm.  [old  form,  1 
oz.  av.  25  gr.]  of  Purified  Talcum,  set  the  mixture  aside  for  twenty-four  hours,  occasionally 
shaking,  and  filter.  Wash  the  filter  with  sufilcient  Diluted  Alcohol  to  obtain  3125  Co.  [old 
form,  lUd  fl.  oz.  320  min.)  of  filtrate :  lastly,  add  the  Syrup,  and  mix  well. 

29.  DECOCTUM    ALOES    COMPOSITUM.  N.  F. 
Compound  Decoction  of  Aloes. 

Metric.  Old  form. 

Extract  of  Aloes  (IT.  S.  P.) 10     Gm.  146  gr. 

Myrrh 7.5  Gm.  110  gr. 

Saffron 7.5  Gm.  110  gr. 

Potassium  Carbonate 5      Gm.  73  gr. 

Extract  of  Glycyrrhiza,  in  powder 35      Gm.      1  oz.  av.    74  gr. 

Compound  Tincture  of  Cardamom  (U.  S.  P.)    .  250     Cc.  8  fl.  oz. 
Water,  a  sufficient  quantity 

To  make 1000     Cc.  2  pints. 

Reduce  the  Myrrh  and  Extract  of  Aloes  to  a  coarse  powder,  mix  this  with  the  Potassium 
Carbonate  and  Extract  of  Liquorice  in  a  suitable  covered  vessel,  and  pour  on  600  Co.  [old 
form,  19  fl.  oz.]  of  Water;  boil  for  five  minute?,  and  add  the  Saffron.  When  cool,  add  the 
Compound  Tincture  of  Cardamom,  and  allow  the  mixture  to  macerate  for  two  hours.  Then 
filter  through  flannel,  and  add  enough  Water  to  make  the  product  measure  1000  Co.  [old 
form,  2  piuts]. 

This  preparation  should  be  freshly  made  when  wanted. 

30.  ELIXIR   ACIDI    SALICYLICI.  N.  F. 
Elixir  of  Salicylic  Acid. 

Metric.  Old  form. 

Salicylic  Acid 85  Gm.         2  oz.  av.  365  gr. 

Potassium  Citrate 125  Gm.         4  oz.  av.    74  gr. 

Glycerin 500  Cc.  16  fl.  oz. 

Aromatic  Elixir  (U.  S.  P.),  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Dissolve  the  Potassium  Citrate  in  the  Glycerin  with  the  aid  of  a  gentle  heat.  Add  the 
Salicylic  Acid,  and  continue  the  heat  until  it  is  dissolved.  Then  add  enough  Aromatic  Elixir 
to  make  1000  Cc.  [old  form,  2  pints]. 

This  Elixir  should  be  freshly  made  when  wanted. 

Each,  fiuidrachtn  contains  5  grains  of  Salicylic  Acid. 

31.  ELIXIR   ADJUVANS.  N.  F. 

Adjuvant  Elixir. 

Metric. 

Sweet  Orange  Peel,  recently  dried 75  Gm. 

Wild  Cherry 150  Gm. 

Glycyrrhiza,  Russian,  peeled 300  Gm. 

Coriander 40  Gm. 

Caraway 40  Gm. 

Syrup  (U.  S.  P.) 1500  Cc. 

Alcohol, 

Water,  of  each,  a  sufficient  quantity  

To  make 5000  Cc.  8  pints. 


Old  form. 

8  OZ.  av. 

16  OZ.  av. 

32  OZ.  av. 

4  OZ.  av.  120 

gr. 

4  oz   av.  120 

Rr. 

2  pints          6J 

fl.  oz. 
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Grind  the  Wild  Cherry  to  a  moderately  coarse  (No.  40)  powder,  moisten  it  with  150  Co. 
[old  form,  4  fl.  oz.]  of  Water,  and  set  it  aside  for  twelve  hours.  Reduce  the  other  solids 
also  to  a  moderately  coarse  (No.  40)  powder,  mix  this  intimately  with  the  Wild  Cherry,  and, 
having  mixed  one  volume  of  Alcohol  with  two  volumes  of  Water,  moisten  the  powder  with 
150  Co.  [old  form,  4  fl.  oz.]  of  the  mixture,  and  pack  tightly  in  a  percolator.  Then  gradually 
pour  menstruum  on  top  until  3500  Cc.  [old  form,  6  pints  9i  fl.  oz.]  of  percolate  are  obtained. 
Mix  this  with  1500  Co.  [old  form,  2  pints  6i  fl.  oz.]  of  Syrup,  and  filter. 

32.   ELIXIR   AMMONII   BROMIDI.  N.  F. 
Elixir  of  Ammonium  Bromide. 

Metric.  Old  form. 

Ammonium  Bromide 85  Gm.  2  oz   av.  365  gr. 

Citric  Acid 4  Gm.  60  gr. 

Aromatic  Elixir  (U.  S.  P.),  a  suflBicient  quantity 

To  make 1000  Cc.  2  pints. 

Dissolve  the  Ammonium  Bromide  and  the  Citric  Acid  in  about  500  Cc.  [old  form,  1  pint] 
of  Aromatic  Elixir,  by  agitation.  Then  add  enough  Aromatic  Elixir  to  make  1000  Co.  [old 
form,  2  pints],  and  filter,  if  necessary. 

Each  Jluidrachm  contains  5  (/rains  of  Amm^onium  Bromide. 

33.  ELIXIR   AMMONII   VALERIANATIS.  N.  F. 
Elixir  of  Ammonium  Valerianate. 

Metric.  Old  form. 

Ammonium  Valerianate .      35     Gm.       1  oz.  av.    73  gr. 

Chloroform 0.8  Cc.  12  min. 

Tincture  of  Vanilla  (U.  S.  P.) 16     Cc.  246  min. 

Compound  Tincture  of  Cudbear  (F.  419).    ...      16     Cc.  246  min. 

Ammonia  Water  (U.  S.  P.), 
Aromatic  Elixir  (U.  S.  P.),  of  each,  a  sufficient 
quantity 

To  make 1000     Cc.  2  pints. 

Dissolve  the  Ammonium  Valerianate  in  about  75  Cc.  [old  form,  2  fl.  oz.  192  min.]  of 
Aromatic  Elixir,  in  a  graduated  vessel,  and  add  enough  Ammonia  Water,  in  drops,  until  a 
faint  excess  of  it  is  perceptible  in  the  liquid.  Then  add  the  Chloroform,  Tincture  of  Vanilla, 
and  Compound  Tincture  of  Cudbear,  and  finally  enough  Aromatic  Elixir  to  make  1000  Cc. 
[old  form,  2  pints].     Filter,  if  necessary. 

Each  fiuidrachm  contains  2  grains  of  Ammonium  Valerianate, 

Note. — Should  the  odor  of  valerianic  acid  become  perceptible  after  the  Eli.'iir  has  been  kept  for  some 
time,  it  may  be  overcome  by  Blightly  Bupersaturatiug  with  Ammonia  Water. 

34.  ELIXIR   AMMONII   VALERIANATIS    ET   QUININE.  N.  F. 
Elixir  of  Ammonium  Valerianate  and  Quinine. 

Metric.  Old  form. 

Quinine  Hydrochlorate 4-25  Gm.  64  gr. 

Elixir  of  Ammonium  Valerianate  (P.  33)     ...  1000       Cc.  2  pints. 

Dissolve  the  Quinine  Hydrochlorate  in  the  Elixir  by  agitation,  and,  if  necessary,  by 
occasionally  immersing  the  bottle  containing  the  ingredients  in  hot  water,  until  solution  has 
been  effected.     Finally  filter. 

Each  Jluidrachm  contains  i  grain  of  Quinine  Hydrochlorate  and  2  grains  of  Ammonium 
Valerianate. 

35.  ELIXIR   ANISI.  N.  F. 

Elixir  of  Anise. 

Aniseed  Cordial. 

Metric.  Old  form. 

A.nethol 3-5  Cc.  52  min. 

Oil  of  Fennel 0.5  Cc.                         8  min. 

Spirit  of  Bitter  Almond  (U.  S.  P.) 12      Cc.  185  min. 

Deodorized  Alcohol 240     Cc.        7  fl.  oz.  324  min. 

Syrup  (U.  S.  P.) 625      Cc.  20  fl.  oz. 

Water 125     Cc.                         4  fl.  oz. 

Magnesium  Carbonate 15     Gm.                        J  oz.  av. 
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Mix  the  Anethol,  the  Oil,  and  the  Spirit  of  Bitter  Almond  with  the  Deodorized  Alcohol, 
add  the  Syrup  and  Water,  and  set  the  mixture  aside  for  twelve  hours.  Then  mix  it  intimately 
with  the  Magnesium  Carbonate,  and  filter  it  through  a  wetted  filter,  returning  the  first  portions 
of  the  filtrate  until  it  runs  through  clear. 

Note. — This  Elixir  ia  liable  to  become  clouJy,  from  sepaiation  of  ossontial  oils,  when  it  is  exposed  to  a 
temperature  lower  than  that  at  which  it  has  been  filtered.  In  general,  it  is  recommended  thiit  it  bo  cooled 
to,  and  filtered  at,  a  temperature  of  about  16°  C.  (5'J°  F.).  In  the  northern  sections  of  this  country,  or  in 
winter  time,  it  should  bo  cooled  to  a  proportionately  lower  temperature,  previous  to  filtration. 

Anethol  is  the  stearojiten  of  oil  of  anise,  and  possesses  a  finer  and  purer  aroma  and  taste  than  any 
commercial  variety  of  oil  of  anise.  If  it  cannot  be  readily  obtained,  the  so-called  Saxon  oil  of  anise  may 
be  substituted  for  it.  Oil  of  star-anise,  which  is  usually  supjilied  by  dealers  when  "oil  of  anise"  without 
specification  is  ordered,  does  not  answer  well  for  this  purpose.  The  oil  of  fennel  should  be  that  from  the 
seed  ("sweet"),  and  not  that  from  the  chalf. 


36.  ELIXIR   APII    GRAVEOLENTIS   COMPOSITUM.  N.  F. 
Compound  Elixir  of  Celery. 

Metric.  Old  form. 

Fluid  Extract  of  Celery  Seed  (F.  139)  .....      62  Cc.  2  fl.  oz. 

Fluid  Extract  of  Coca  (U.  S.  P.) 62  Cc.  2  fl.  oz. 

Fluid  Extract  of  Kola  (F.  176) 62  Cc.  2  fl.  oz. 

Fluid      Extract     of     Viburnum      Prunifolium 

(U.  S.  P.) 62  Cc.  2  fl.  oz. 

Alcohol 125  Cc.  4  fl.  oz. 

Aromatic  Elixir  (U.  S.  P.),  a  suflicient  quantity 

To  make 1000  Cc.  2  pints. 

Mix  the  Alcohol  with  250  Co.  [old  form,  8  fl.  oz.]  of  Aromatic  Elixir.  To  this  add  the  Fluid 
Extract  of  Celery  Seed  in  several  portions,  shaking  after  each  addition,  and  afterwards  the 
other  Fluid  Extracts.  Finally  add  enough  Aromatic  Elixir  to  make  1000  Co.  [old  form,  2 
pints],  allow  the  mixture  to  stand  twenty-four  hours,  and  filter. 

Note. — If  this  preparation  is  prescribed  or  quoted  under  its  Latin  title,  it  is  recommended  that  the  fall 
title  be  given,  so  that  the  word  "  Apii"  may  not  be  mistaken  for  "  Opii." 


37.  ELIXIR   BISMUTHI.  N.  F. 

Elixir  of  Bismuth. 

Metric.  Old  form. 

Bismuth  and  Ammonium  Citrate 35  Gm.  1  oz.  73  gr. 

Water,  hot 60  Cc.  2  fl.  oz. 

Ammonia  Water  (U.  S.  P.), 
Aromatic  Elixir  (U.  S.  P.),  of  each,  a  suflBcient 
quantity 

To  make 1000  Cc.  2  pints. 

Dissolve  the  Bismuth  and  Ammonium  Citrate  in  the  hot  Water,  allow  the  solution  to  stand 
until  any  undissolved  matter  has  subsided ;  then  decant  the  clear  liquid,  and  add  to  the 
residue  just  enough  Ammonia  Water  to  dissolve  it.  Then  mix  it  with  the  decanted  portion 
and  add  enough  Aromatic  Elixir  to  make  1000  Co.  [old  form,  2  pints].  Filter,  if  neces- 
sary. 

Each  Jluidrachm  represents  2  grains  of  Bismuth  and  Ammonium  Citrate. 


38.  ELIXIR    BUCHU.  N.  F. 

Elixir  of  Buchu. 

Metric.  Old  form. 

Fluid  Extract  of  Buchu  (U.  S.  P.) 125  Cc.  4  fl.  oz. 

Alcohol 62  Cc.  2  fl.  oz. 

Syrup  (U.S.  P.) 62  Cc.  2  fl.  oz. 

Magnesium  Carbonate 15  Gm.  J  oz.  av. 

Aromatic  Elixir  (U.  S.  P.),  a  suflicient  quantity 

To  make 1000  Cc.  2  pints. 

Mix  the  Fluid  Extract  of  Buchu  with  the  Alcohol,  then  add  750  Co.  [old  form,  24  fl.  oz.] 
of  Aromatic  Elixir,  and  the  Syru]).  Incorporate  with  it  the  Magnciium  Carbonate,  and 
filter.  Finally,  pass  enough  Aromatic  Elixir  through  the  filter  to  make  1000  Cc.  [old  form, 
2  pints]. 

Each  Jluidrachm  represents  about  7i  grains  of  Buchu. 
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39.  ELIXIR   BUCHU    COMPOSITUM.  N.  F. 
Compound  Elixir  of  Buchu. 

Metric.  Old  form. 

Compound  Fluid  Extract  of  Buchu.  (F.  144) .    .    250  Cc.  8  fl.  oz. 

Alcohol 62  Cc.  2  fl.  oz. 

Syrup  (U.  S.  P.) 62  Cc.  2  fl.  oz. 

Magnesium  Carbonate 15  Gm.  ^  oz.  av. 

Aromatic  Elixir  (U.  S.  P.),  a  sufficient  quantity 


To  make 1000  Cc.  2  pints. 

Mix  the  Compound  Fluid  Extract  of  Buchu  with  the  Alcohol,  then  add  600  Cc.  [old  form, 

1  pint]  of  Aromatic  Elixir,  and  the  Syrup.  Incorporate  with  it  the  Magnesium  Carbonate, 
and  filter.  Finally,  pass  enough  Aromatic  Elixir  through  the  filter  to  make  1000  Cc.  [old 
form,  2  pints]. 

Eachfitndrachm  represents  15  minims  of  Compound  Fluid  Extract  of  Buchu. 

40.  ELIXIR   BUCHU    ET    POTASSII    ACETATIS.  N.  F. 

Elixir  of  Buchu  and  Potassium  Acetate, 

Metric.  Old  form. 

Potassium  Acetate 85  Gm.  2  oz.  av.  365  gr. 

Elixir  of  Buchu  (F.  38),  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Dissolve  the  Potassium  Acetate  in  about  750  Cc.  [old  form,  24  fl.  oz.]  of  Elixir  of  Buchu, 
filter,  if  necessary,  and  add  enough  Elixir  of  Buchu  to  make  1000  Cc.  [old  form,  2  pints]. 
Each  fluidrachm  represents  5  grains  of  Potassium  Acetate  and  about  7  grains  of  Buchu. 

41.  ELIXIR   CAFFEINE.  N.  F. 

Elixir  of  Caffeine. 

Metric.  Old  form. 

Caffeine i7-5  Gm.  256  gr. 

Diluted  Hydrobromic  Acid  (U.  S.  P.) 4     Cc.  60  min. 

Syrup  of  Coffee  (F.  367) 250     Cc.  8  fl.  oz. 

Aromatic  Elixir  (U.  S.  P.),  a  sufficient  quantity      

To  make 1000      Cc.  2  pints. 

Rub  the  Caffeine,  in  a  mortar,  with  the  Diluted  Hydrobromic  Acid  and  about  126  Co.  [old 
form,  4  fl.  oz.]  of  Aromatic  Elixir,  until  solution  is  effected.  Then  add  the  Syrup  of  Coffee, 
and,  lastly,  enough  Aromatic  Elixir  to  make  1000  Co.  [old  form,  2  pints].    Filter,  if  necessary. 

Each  fluidrachm  contains  1  grain  of  Caffeine. 

42.  ELIXIR   CALCII    BROMIDI.  N  F. 

Elixir  of  Calcium  Bromide. 

Metric.  Old  form. 

Calcium  Bromide 85  Gm.  2  oz.  av.  365  gr. 

Citric  Acid 4  Gni.  60  gr. 

Aromatic  Elixir  (U.  S.  P.),  a  sufficient  quantity    

To  make 1000  Cc.  2  pints. 

Dissolve  the  Calcium  Bromide  and  the  Citric  Acid  in  about  750  Cc.  [old  form,  24  fl.  oz.]  of 
Aromatic  Elixir  by  agitation.     Then  add  enough  Aromatic  Elixir  to  make  1000  Cc,  [old  form, 

2  pints],  and  filter,  if  necessary. 

Each  fluidrachm  contains  6  grains  of  Calcium  Bromide. 

43,  ELIXIR   CALCII    HYPOPHOSPHITIS.  iV^.  F. 

Elixir  of  Calcium  Hypophosphite. 

Metric.  Old  form. 

Calcium  Hypophosphite 35  Gni.  1  oz.  av.  73  gr. 

Citric  Acid 4  G™-  60  gr. 

Aromatic  Elixir  (U.  S.  P.),  a  sufficient  quantity    

To  make 1000  Cc.  2  pints. 
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Dissolve  the  Calcium  Hypophosphite  in  900  Co.  [old  form,  28  fl.  oz.  381  min.]  of  Aromatic 
Elixir,  and  filter.  Dissolve  the  Citric  Acid  in  the  filtrate,  and  pass  enough  Aromatic  Elixir 
through  the  filter  to  make  1000  Co.  [old  form,  2  pints]. 

Each  Jluidrachm  contains  2  yrains  of  Calcium  Ilypophonpliite. 

44.   ELIXIR    CALCII    LACTOPHOSPHATIS.  N.  F. 
Elixir  of  Calcium  Lactophosphate. 

Metric.  Old  form. 

Calcium  Lactate 17.5  Gm.  250  <^r. 

Phosphoric  Acid  (U.  S.  P.,  85%) 8      Cc.  128  min. 

Water 60     Cc.  2  fl.  oz. 

Syrup  (U.  S.  P.) 60     Cc.  2  fl.  oz. 

Aromatic  Elixir  (U.  S.  P.),  a  sufiicient  quantity 

To  make 1000     Cc.  2  pints. 

Triturate  the  Calcium  Lactate  with  the  Phosphoric  Acid,  the  Water,  and  the  Syru|),  until 
the  salt  is  dissolved.  Then  add  enough  Aromatic  Elixir  to  make  1000  Co.  [old  form, 
2  pints],  and  filter. 

Each  Jiuidrnchm  represents  1  grain  of  Calcium  Lactate,  or  about  IJ  grains  of  so-culled 
Calcium  Lactophosphate. 

45.  ELIXIR   CATHARTICUM    COMPOSITUM.  N.  F. 

Compound  Cathartic  Elixir. 

Metric.  Old  form. 

Fluid  Extract  of  Senna  (U.  S.  P.) 125  Cc.  4  fl.  oz. 

Fluid  Extract  of  Podophyllum  (U.  S.  P.)  .    .    .      62  Cc.  2  fl.  oz. 

Fluid  Extract  of  Leptandra  (U.  S.  P.)    .    .    .    .      50  Cc.  1  fl.  oz.  288  min. 

Fluid  Extract  of  Jalap  (F.  Iij2) 50  Cc.  1  fl.  oz.  288  min. 

Potassium  and   Sodium  Tartrate 125  Gm.  4  oz.  av.   74  gr. 

Sodium    Bicarbonate 16  Gm.  234  gr. 

Compound  Elixir  of  Taraxacum  (F.  Ill)    .    .    .     250  Cc.  8  fl.  oz. 
Elixir  of  Glycyrrhiza  (F.  76),  a  suflicient  quantity 

To  make 1000  Cc.  2  pints. 

Mix  the  fluid  extracts  with  the  Compound  Elixir  of  Taraxacum ;  in  the  mixture,  dissolve 
the  salts  by  agitation,  and  add  enough  Elixir  of  Glycyrrhiza  to  make  1000  Co.  [old  form, 
2  pints]. 

The  product  should  not  be  filtered,  and  should  be  shaken  up  whenever  any  of  it  is  dispensed. 

The  average  dose  for  an  adult  is  2  Jiuidrachms. 

46.  ELIXIR    CHLOROFORMI    COMPOSITUM.  N.  F. 

Compound  Elixir  of  Chloroform. 

Metric.  Old  form. 

Chloroform 190  Cc.  6  fl.  oz.    40  min. 

Tincture  of  Opium  (U.  S.  P.) 190  Cc.  6  fl.  oz.    40  min. 

Spirit  of  Camphor  (U.  S.  P.) igo  Cc.  (i  fl.  oz.    40  min. 

Aromatic  Spirit  of  Ammonia  (U.  S.  P.)  ....     190  Cc.  6  fl.  oz.     40  min. 

Alcohol 235  Cc.  7  fl.  oz.  245  min. 

Oil  of  Cinnamon  (Cassia) 5  Cc.  75  min. 

Mix  the  Chloroform  with  the  Alcohol,  then  add  the  Oil  of  Cinnamon,  Aromatic  Spirit  of 
Ammonia,  Spirit  of  Camphor,  and  Tincture  of  Opium.  Allow  the  mixture  to  stand  a  few 
hours,  and  filter  in  a  well-covered  funnel. 

Each  jiuidrachm  represents  about  1  grain  of  Opium  and  11  minims  of  Chloroform. 

Note. — This  preparation  is  called  Chloroform  Paregoric  in  sonic  seclionH  of  iho  country.  It  is  recom- 
mended that  this  title  be  abandoned,  to  prevent  confusion  witli  the  oHicial  Paregoric  or  Tinclura  Opii 
Cimphorata. 

47.  ELIXIR   CINCHON2E.  N.  F. 
Elixir  of  Cinchona. 

Elixir  of  Calisaya. 

Metric.  Old  form. 

Tincture  of  Cinchona  (U.  S.  P.) 150  Cc.  4  fl.  oz.  380  min. 

Syrup  (U.  S.  P.) 125  Cc.  4  fl.  oz. 

Glycerin 125  Cc.  4  fl.  oz. 

Aromatic  Elixir  (U.  S.  P.) 600  Cc.  19  fl.  oz.  100  min. 

Mix  the  liquids,  allow  to  stand  as  long  as  convenient,  and  filter  through  a  wetted  filter. 
Each  Jiuidounce  represents  about  14  grains  of  Yellow  Cinchona. 
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48.  ELIXIR   CINCHONiE   DETANNATUM.  N.  F. 
Detannated  Elixir  of  Cinchona. 

Detannated  Elixir  of  Calisaya. 

Metric.  Old  form. 

Detannated  Tincture  of  Cinchona  (F.  403) .   .    .    150  Cc.  4  fl.  oz.  380  min. 

Syrup  (U.  S.  P.) 125  Cc.  4  fl.  oz. 

Glycerin 125  Cc.  4  fl.  oz. 

Aromatic  Elixir  (U.  S.  P.) 600  Cc.  19  fl.  oz.  100  min. 

Mix  the  Liquids,  and  filter,  if  necessary. 

Each  fluidounce  represents  about  14  grains  of  Yellow  Cinchona. 

Note. — This  preparation  may  be  used  when  Elixir  Cinchonie  is  directed  in  combination  with  preparations 
of  Iron,  but  may  be  replaced  by  Compound  Elixir  of  Quinine  (F.  98),  colored  by  the  addition  of  15  Cc.  [old 
form,  228  min. J  of  Compound  Tincture  of  Cudbear  (F.  419)  to  1000  Cc.  [old  form,  2  pints]. 

49.  ELIXIR   CINCHONiE    ET   HYPOPHOSPHITUM.  N.  F. 

Elixir  of  Cinchona  and  Hypophosphites. 

Elixir  of  Calisaya  and  Hypophosjihites. 

Metric.  Old  form. 

Calcium  Hypophosphite 17.5  Gm.  256  gr. 

Sodium  Hypophosphite 17.5  Gm.  256  gr. 

Citric  Acid 4     Gm.  60  gr. 

Water 125     Cc.  4  fl.  oz. 

Elixir  of  Cinchona  (F.  47),  a  suflacient  quantity 

To  make 1000     Cc.  2  pints. 

Dissolve  the  Hypophosphites  and  the  Citric  Acid  in  the  Water,  add  enough  Elixir  of  Cin- 
chona to  make  1000  Co.  [old  form,  2  pints],  and  filter. 

Each  Jluidrachm  contains  1  grain,  each,  of  the  Hypophosphites  of  Calcium  and  Sodium, 

50.  ELIXIR   CINCHON.^   ET   FERRI.  N.  F. 
Elixir  of  Cinchona  and  Iron. 

Elixir  of  Calisaya  and  Iron.     Ferrated  Elixir  of  Calisaya. 

Metric.  Old  form. 

Soluble  Ferric  Phosphate  (U.  S.  P.) 35  Gm.  1  oz.  av.  73  gr. 

Water,  boiling 60  Cc.  2  fl.  oz. 

Compound  Elixir  of  Quinine  (F.  98),  a  suflScient 

quantity  

To  make 1000  Cc.  2  pints. 

Dissolve  the  Soluble  Ferric  Phosphate  in  the  boiling  Water,  then  add  enough  Compound 
Elixir  of  Quinine  to  make  1000  Cc.  [old  form,  2  pints],  and  filter. 
Each  Jluidrachm  contains  2  grains  of  Soluble  Ferric  Phosphate. 

51.  ELIXIR   CINCHONiE,  FERRI,  BISMUTHI,  ET   STRYCHNINiE. 

N.  F. 

Elixir  of  Cinchona,  Iron,  Bismuth,  and  Strychnine. 

Elixir  of  Calisaya,  Iron,  Bismuth,  and  Strychnine. 

Metric.  Old  form. 

Strychnine  Sulphate o-i75  Gi"-  2J  gr. 

Water,  hot 10         Cc.  154    min. 

Elixir  of  Cinchona,  Iron,  and  Bismuth  (F.  52)  .    990  Cc.    31  fl.  oz.  326    min. 

Dissolve  the  Strychnine  Sulphate  in  the  hot  AVater,  add  the  Elixir  of  Cinchona,  Iron,  and 
Bismuth,  and  filter,  if  necessary. 

52.  ELIXIR   CINCHONiE,  FERRI,  ET   BISMUTHI.  N.  F. 
Elixir  of  Cinchona,  Iron,  and  Bismuth. 

Elixir  of  Calisaya,  Iron,  and  Bismuth. 

IK^EEc^  Old  form. 

Bismuth  and  Ammonium  Citrate 17.5  Gm.  256  gK. 

Water,  hot 30     Cc.  1  fl  oz. 

Ammonia  Water  (U.  S.  P.) .  a  suflBcient  quantity. 

Elixir  of  Cinchona  and  Iron  (F.  50),  a  suflScient 

quantity 

To  make 1000     Cc.  2  pints. 
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Dissolve  the  Bismuth  and  Ammonium  Citrate  in  the  hot  Water,  allow  the  solution  to  stand 
until  any  undissolved  matter  has  subsided ;  then  decant  the  clear  liquid,  and  add  to  the  resi- 
due enough  Ammonia  Water  to  dissolve  it,  carefully  avoidinf?  an  excess.  Then  mix  the  solu- 
tion with  enough  Elixir  of  Cinchona  and  Iron  to  make  1000  Cc.  [old  form,  2  pints].  Let 
the  mixture  stand  twenty-four  hours,  if  convenient,  and  filter. 

Each  Jluidrachm  contains  1  grain  of  Bitmuth  and  Ammonium  Citrate,  and  nearly  2  grains 
of  Ferric  Phoxphate. 

53.  ELIXIR  CINCHONA,  FERRI,  ET  CALCII   LACTOPHOSPHATIS. 

N.  F. 

Elixir  of  Cinchona,  Iron,  and  Calcium  Lactophosphate. 

Elixir  of  Calisaya,  Iron,  and  Calciuyn  Lactophosphate. 

Metric.  Old  form. 

Calcium  Lactate 8.5  Gm.  128  gr. 

Phosphoric  Acid  (U.  S.  P.,  85%) 4     Cc.  60  min. 

Ammonia  Water  (U.  S.  P.) 32     Cc.  1  fl.  oz. 

Citric  Acid 16     Gm.  234  gr. 

Elixir  of  Cinchona  and  Iron  (F.  60),  a  sufficient 

quantity  

To  make 1000     Cc.  2  pints. 

Dissolve  the  Calcium  Lactate  in  450  Co.  [old  form,  14i  fl.  oz.]  of  Elixir  of  Cinchona  and 
Iron,  with  the  aid  of  the  Phosphoric  Acid.  Then  add  the  Citric  Acid,  and,  when  this  is 
dissolved,  the  Ammonia  Water.  Finally  add  enough  Elixir  of  Cinchona  and  Iron  to  malie 
1000  Cc.  [old  form,  2  pints],  and  filter. 

Each  jluidrachm  contains  J  grain  of  Calcium  Lactate  {or  about  J  grain  of  so-called  Cal- 
cium Lactophosphate),  and  nearly  2  grains  of  Ferric  Phosphate. 

54.  ELIXIR   CINCHONA,  FERRI,  ET   PEPSINI.  N.  F. 
Elixir  of  Cinchona,  Iron,  and  Pepsin. 

Elixir  of  Calisaya,  Iron,  and  Pepsin. 

Metric.  Old  form. 

Pepsin  (U.  S.  P.) 17.5  Gm.  266    gr. 

Hydrochloric  Acid  (U.  S.  P.) 4     Cc.  60    min. 

Water 175     Cc.  6J  fl.  oz. 

Elixir  of  Cinchona  and  Iron  (F.  50),  a  sufficient 

quantityj  

To  make 1000     Cc.  2  pints. 

Dissolve  the  Pepsin  in  the  Water  mixed  with  the  Hydrochloric  Acid;  then  add  enough 
Elixir  of  Cinchona  and  Iron  to  make  1000  Cc.  [old  form,  2  pints].  Let  the  mixture  stand  a 
few  days,  if  convenient,  and  filter. 

Each  Jluidrachm  represents  1  grain  of  Pepsin  and  about  li  grains  of  Ferric  Phosphate. 

55.  ELIXIR   CINCHONiE,  FERRI,  ET    STRYCHNINiE.  N.  F. 
Elixir  of  Cinchona,  Iron,  and  Strychnine. 

Elixir  of  Calisaya,  Iron,  and  Strychnine. 

Metric.  Old  form. 

Strychnine  Sulphate 0.175  Gm.  2 J  gr. 

Water 15         Cc.  4    fl.  dr. 

Elixir  of  Cinchona  and  Iron  (F.  50),  a  sufficient 

quantity  

To  make 1000         Cc.  2  pints. 

Dissolve  the  Strychnine  Sulphate  in  the  AVator,  and  add  enough  Elixir  of  Cinchona  and 
Iron  to  make  1000  Co.  [old  form,  2  pints]. 

Each  Jluidrachm  contains  ^Jjj  grain  of  Strychnine  Sulphate,  and  about  2  grains  of  Ferric 
Phosphate. 

56.  ELIXIR   CINCHONA,  PEPSINI,  ET    STRYCHNINiE.  N.  F. 

Elixir  of  Cinchona,  Pepsin,  and  Strychnine. 

Elixir  of  Calisaya,  Pejisin,  and  Strychnine. 

Metric.  Old  form. 

Quinine  Sulphate 2         Gm.  30    gr. 

Cinchonine  Sulphate i         Gm.  15    gr. 

Strychnine  Sulphate 0.175  Gm.  2i  gr. 

Elixir  of  Pepsin  (F.  88),  a  sufficient  quantity         

To  make 1000         Cc.  2  pints. 
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Dissolve  the  alkaloidal  salts  in  the  Elixir,  and  filter,  if  necessary. 

Each  fluidrachm  represents  small  quantities  of  Cinchona  Alkaloids,  •fjjf  grain  of  Strychnine 
Sulphate,  and  1  grain  of  Pepsin. 

57.  ELIXIR   CORYDALIS    COMPOSITUM.  N.  F. 
Compound  Elixir  of  Corydalis. 

Metric.  Old  form. 

Fluid  Extract  of  Corydalis  (F.  154) 6o  Cc.  2  fl.  oz. 

Fluid  Extract  of  Stillingia  (LT.  S.  P.) 6o  Cc.  2  fl.  oz. 

Fluid  Extract  of  Xanthoxylum  (U.  S.  P.)    .    .    .      30  Cc.  1  fl.  oz. 

Fluid  Extract  of  Iris  (U.  S.  P.) 90  Cc.  3  fl.  oz. 

Alcohol 125  Cc.  4  fl.  oz. 

Potassium  Iodide 50  Gm.  1  oz.  av.  293  gr. 

Aromatic  Elixir  (U.  S.  P.),  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Mix  the  Alcohol  with  the  Fluid  Extracts,  dissolve  the  Potassium  Iodide  in  the  mixture,  and 
add  enough  Aromatic  Elixir  to  make  1000  Cc.  [old  form,  two  pints].  Let  the  mixture  stand 
a  few  days,  if  convenient,  and  filter. 

Each  fluidrachm  contains  3  grains  of  Potassium  Iodide,  and  sm.all  quantities  of  the  several 
Fluid  Extracts. 

58.  ELIXIR   CURASSAO.  N.  F. 
Elixir  of  Curasao. 

Curasao  Cordial. 

Metric.  Old  form. 

Spirit  of  Cura9ao  (F.  348) 16  Cc.  246  min. 

Orris  Root,  in  tine  powder 4  Gm.  60  gr. 

Deodorized  Alcohol 250  Cc.  8  fl.  oz. 

Citric  Acid 7  Gm.  103  gr. 

Syrup  (U.  S.  P.) 500  Cc.  16  fl.  oz. 

Magnesium  Carbonate 15  Gm.  220  gr. 

Water,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Mix  the  Spirit  of  Curasao  with  the  Alcohol,  add  the  Orris  Root,  the  Magnesium  Carbonate, 
and  185  Cc.  [old  form,  6  fl.  oz.]  of  Water.  Allow  the  mixture  to  stand  twelve  hours,  occa- 
sionally agitating ;  then  pour  it  on  a  wetted  filter,  returning  the  first  portions  of  the  filtrate 
until  it  runs  through  clear,  and  pass  enough  Water  through  the  filter  to  make  the  filtrate 
measure  500  Co.  [old  form,  16  fl.  oz.].  In  this  dissolve  the  Citric  Acid,  and  finally  add  the 
Syrup. 

59.  ELIXIR   DIGESTIVUM    COMPOSITUM.  N.  F. 

Compound  Digestive  Elixir. 

Compomid  Elixir  of  Pepsin. 

Metric.  .       Old  form. 

Pepsin  (U.  S.  P.)  ■ 10  Gm.  .  146  gr. 

Pancreatin  (U.  S.  P.) i  Gm.  15  gr. 

Diastase i  Gm.  15  gr. 

Lactic  Acid 3  Gni.  45  gr. 

Hydrochloric  Acid  (U.  S.  P.) 6  Cc.  92  min. 

Glycerin 250  Cc.  8  fl.  oz. 

Water 125  Cc.  4  fl.  oz. 

Tincture  of  Cudbear  (F.  418) 15  Cc.  4  fl.  dr. 

Purified  Talcum  (P.  395) 15  Gm.  220  gr. 

Aromatic  Elixir  (U.  S.  P.),  a  sufficient  quantity    

To  make 1000  Cc.  2  pints. 

Mix  the  Acids  with  the  Glycerin  and  Water,  add  the  Pepsin,  Pancreatin,  and  Diastase  to 
this  mixture,  and  macerate  with  occasional  shaking,  until  solution  is  apparently  efl"ected. 
Then  add  the  Tincture  of  Cudbear  and  enough  Aromatic  Elixir  to  make  1000  Cc.  [old  form, 
2  pints].     Incorporate  the  Purified  Talcum  thoroughly  with  the  mixture,  and  filter. 

j\r(,(e. — The  best  cummprcial  variety  of  Diastane,  capable  of  converting  the  largest  amount  of  starch  into 
dextrin  and  glucose,  should  be  used  for  this  preparation. 
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60.  ELIXIR    ERIODICTYI    AROMATICUM.  N.  F. 
Aromatic  Elixir  of  Eriodictyon. 

Aromatic  Elixir  of  Verba  Santa ;   Klirir  Corrigens. 

Mftric  Olil  form. 

Fluid  Extract  of  Eriodictyon  (U.  S.  P.)   ....  62.5  Cc.  2  fi.  oz. 

Syrup  (U.  S.  P.) 500     Cc.  1(5  fl.  ox. 

Pumice,  in  fine  powder 30     Gm.  1  oz.  av. 

Magnesium  Carbonate 11      Gm.  160  gr. 

Compound  Elixir  of  Taraxacum  (F.  Ill),  a  suf- 
ticieiit  quantity 

To  make 1000      Cc.  2  pints. 

Mix  450  Co.  [old  form,  14  fl.  oz.  210  min.]  of  Compound  Elixir  of  Tnraxncum  with  the 
Syriij)  and  Pumice,  then  add  the  Fluid  Extract,  and  mix  tlie  whole  thoroughly  by  agitation. 
Shake  the  mixture  occasionally  during  two  hours,  then  allow  it  to  settle,  and  carefully  decant 
the  liquid  into  a  funnel,  the  nock  of  which  contains  a  small  pellet  of  absorbent  cotton. 
Afterwards  add  the  dregs  and  allow  them  to  drain.  To  the  filtrate  add  the  Magnesium 
Carbonate,  and  shake  occasionally  during  several  hours.  Lot  the  mixture  stand  at  rest  during 
twelve  hours,  if  convenient,  then  decant  the  liquid  and  filter  it  through  paper.  To  the  filtrate 
add  enough  Compound  Elixir  of  Taraxacum,  if  necessary,  to  make  1000  Co.  [old  form, 
2  pints]. 

61.  ELIXIR    ERYTHROXYLI.  N.  F. 
Elixir  of  Erythroxylon. 

Elixir  of  Coca. 

Metric.  Old  form. 

Fluid  Extract  of  Coca  (U.  S.  P.) 125     Cc.  4  fl.  oz. 

Alcohol 62.5  Cc.  2  fl.  oz. 

Syrup  (tr.  S.  P.) 125      Cc.  4  fl.  oz. 

Tincture  of  Vanilla  (U.  S.  P.) 16     Cc.  246  min. 

Purified  Talcum  (P.  395| 15      Gm.  220  gr. 

Aromatic  Elixir  (U.  S.  P.),  a  sufficient  quiintity 

To  make 1000     Cc.  2  pints. 

Mix  the  Fluid  Extract  with  the  Alcohol,  the  Syrup,  and  650  Co.  [old  form,  20  fi.  oz.  384 
min.]  of  Aromatic  Elixir,  add  the  Purified  Talcum  and  incorporate  the  latter  thoroughly. 
Let  the  mixture  stand  during  forty-eiglit  hours,  if  convenient,  shaking  occasionally  ;  then 
filter,  add  the  Tincture  of  Vanilla  to  the  filtrate,  and  pass  enough  Aromatic  Elixir  through 
the  filter  to  make  the  product  measure  1000  Cc.  [old  form,  2  pints]. 

Each  fluidrachm  represents  7i  grains  of  Erythroxylon  {Coca). 

62.   ELIXIR    ERYTHROXYLI    ET    GUARANiE.  N.  F. 

Elixir  of  Erythroxylon  and  Guarana. 

Elixir  of  Coca  and  Cruarana. 

Metric.  Old  form. 

Fluid  Extract  of  Coca  (U.  S.  P.) 125  Cc.  4  fl.  oz. 

Fluid  Extract  of  Guarana  (U.  S.  P.) 125  Cc.  4  fl.  oz. 

Purified  Talcum  (F.  895) 15  Gm.  220  gr. 

Compound  Elixir  of  Taraxacum  (F.  Ill)     ...    750  Cc.  24  fl.  oz. 

Mix  the  liquids,  and  thoroughly  incorporate  the  Purified  Talcum  with  the  mixture.     Let 
it  stand  during  forty-eight  hours,  if  convenient,  oecasion.illy  agitating,  then  filter. 
Each  fluidrachm  represents  7i  grains,  each,  of  Erythroxylon  (Coca)  and  Guarana. 

63.  ELIXIR   EUCALYPTI.  N.  F. 
Elixir  of  Eucalyptus. 

Metric.  OM  form. 

Fluid  Extract  of  Eucalyptus  (U.  S.  P.)    ....    125  Cc.  4  fl.  oz. 

Alcohol 125  Cc.  4  fl.  oz. 

Magnesium  Carbonate 16  Gm.  234  gr. 

Syrup  of  Coffee  (F.  367) 375  Cc.  12  fl.  oz. 

Compound  Elixir  of  Taraxacum  (F.  Ill)     ...    375  Cc.  12  fl.  oz. 

Mix  the  Fluid  Extract  with  the  Alcohol,  then  add  the  other  ingredients,  shake  the  mixture 
occasionally  <luring  forty-eight  hours,  and  filter. 

Each  fluidrachm  represents  7i  grains  of  Eucalyptus. 

84 
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64.  ELIXIR    EUONYMI.  N.  F. 
Elixir  of  Euonymus. 

Elixir  of  Wahoo. 

Metric.  Old  form. 

Fluid  Extract  of  Euonymus  (U.  S.  P.)     ....     150  Cc.  4  fl.  oz.  380  min. 

Water 125  Cc.  4  fl.  oz. 

Syrup  of  Coffee  (F.  367) 125  Cc.  4  fl.  oz. 

Compound  Elixir  of  Taraxacum  (F.  Ill)     .    .    .    600  Cc.  19  fl.  oz.    60  min. 

Mix  them,  let  the  mixture  stand  forty-eight  hours,  and  filter. 
Each  Jiuidrachm  represents  about  9 J  grains  of  Euonymus. 

65.  ELIXIR   FERRI    HYPOPHOSPHITIS.  N.  F. 
Elixir  of  Ferric  Hypophosphite. 

Metric.  Old  form. 

Solution  of  Ferric  Hypophosphite  (F.  219) .    .    .     100  Cc.  3  fl.  oz.    96  min. 

Aromatic  Elixir  (U.  S.  P.) 900  Cc.  28  fl.  oz.  384  min. 

Mix,  allow  the  mixture  to  stand  a  few  days  in  a  cool  place,  and  filter,  if  necessary. 

Each  Jiuidrachm  contains  1  grain  of  Ferric  Hypophosphite. 

66.  ELIXIR    FERRI    LACTATIS.  N.  F. 
Elixir  of  Ferrous  Lactate. 

Metric.  Old  form. 

Ferrous  Lactate,  in  crusts 17.5  Gm.  256  gr. 

Potassium  Citrate 52.5  Gm.  1  oz.  av.  329  gr. 

Aromatic  Elixir  (U.  S.  P.),  a  sufiicient  quantity 

To  make 1000      Cc.  2  pints. 

Triturate  the  Ferrous  Lactate  with  the  Potassium  Citrate  and  about  250  Cc.  [old  form, 
8  fl.  oz.]  of  Aromatic  Elixir,  gradually  added,  until  solution  has  been  effected.  Then  add 
enough  Aromatic  Elixir  to  make  1000  Co.  [old  form,  2  pints],  and  filter. 

Each  Jiuidrachm  contains  1  grain  of  Ferrous  Lactate. 

67.   ELIXIR    FERRI    PHOSPHATIS.   N.  F. 
Elixir  of  Ferric  Phosphate. 

Metric.  Old  form. 

Ferric  Phosphate  (U.  S.  P.)      , 35  Gm.  1  oz.  av.  73  gr. 

Water 60  Cc.  2  fl.  oz. 

Aromatic  Elixir  (XJ.  S.  P.),  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Dissolve  the  Ferric  Phosphate  in  the  Water  with  the  aid  of  heat ;  then  mix  this  solution 
with  a  sufficient  quantity  of  Aromatic  Elixir  to  make  1000  Co.  [old  form,  2  pints].  Filter, 
if  necessary. 

Each  Jiuidrachm  contains  2  grains  of  Ferric  Phosphate. 

68.  ELIXIR    FERRI    PHOSPHATIS,  CINCHONIDINyE,   ET   STRYCH- 

NINiE.  N.  F. 
Elixir  of  Ferric  Phosphate,  Cinchonidine,  and  Strychnine. 

Metric.  Old  form. 

Ferric  Phosphate  (U.  S.  P.) 35         Gm.    1  oz.  av.  73    gr. 

Potassium  Citrate 4-5      Gi"-  68    gr. 

Cinchonidine  Sulphate 8.5      Gm.  125    gr. 

Strychnine  Sulphate 0.175  Gm.  2\  gr. 

Alcohol 65  Cc.      2  fl.  oz.     38    min. 

Water 50         Cc.      1  fl.  oz.  288    min. 

Aromatic  Elixir  (U.  S.  P.),  a  sufficient  quantity ^^ 

To  make 1000         Cc.  2  pints. 

Dissolve  the  Ferric  Phosphate  and  Potassium  Citrate  in  the  Water,  using  heat,  if  necessary. 
To  760  Co.  [old  form.  24  fl.  oz.]  of  Aromatic  Elixir,  contained  in  a  bottle,  add  the  Alcohol, 
and  afterwards  the  alk.aloidal  salts,  and  agitate  until  the  latter  are  dissolved,  or  nearly  so. 
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Then  mix  the  two  solutions,  and,  having  shaken  the  mixture,  add  enough  Aromatic  Elixir  to 
make  1000  Co.  [old  form,  2  pints].     Finally  filter. 

Each  Jluidrachm  contaiiin  2  yraliis  of  Ferric  Phosphate,  J  grain  of  Cinchonidine  Sulphate, 
and  yjjy  grain  of  Strychnine  Sulphate. 

69.   ELIXIR   FERRI    PHOSPHATIS,  QUININiE,   ET   STRYCHNINiE. 

N.  F. 
Elixir  of  Ferric  Phosphate,  Quinine,  and  Strychnine. 

Metric.  Old  form. 

Ferric  Phosphate  (U.  S.  P.) 17.5      Gm.  256  gr. 

Quinine  (iUkaloid) 8.75    Gm.  128  i^r. 

Strychnine  (alkaloid) 0.275  Gm.  4  gr. 

Alcohol 130         Cc.       4  fl.  oz.    76  min. 

Water 50         Cc.       1  fl.  oz.  288  min. 

Aromatic  Elixir  (U.  S.  P.),  a  sufficient  quantity 

To  make 1000         Cc.  2  pints. 

Dissolve  the  alkaloids  in  the  Alcohol,  and  add  750  Co.  [old  form,  24  fl.  07,.]  of  Aromatic 
Elixir,  then  dissolve  the  Ferric  Phosphate  in  the  Water,  using  heat,  if  necessary,  and  add  to 
the  previous  mixture.  Finally,  add  enough  Aromatic  Elixir  to  make  1000  Co.  [old  form, 
2  pints]. 

Each  Jluidrachm  contains  1  grain  of  Ferric  Phosphate,  J  grain  of  Quinine,  and  -^  grain 
of  Strychnine. 

70.   ELIXIR    FERRI    PYROPHOSPHATIS.  N.  F. 
Elixir  of  Ferric  Pyrophosphate. 

Metric.  Old  form. 

Ferric  Pyrophosphate  (U.  S.  P.) 35  Gm.  1  oz.  av.  73  gr. 

Water 60  Cc.  2  fl.  oz. 

Aromatic  Elixir  (U.  S.  P.),  a  sufiicient  quantity 

To  make 1000  Cc.  2  pints. 

Dissolve  the  Ferric  Pyrophosphate  in  the  Water,  and  add  enough  Aromatic  Elixir  to  make 
1000  Co.  [old  form,  2  pints].     Filter,  if  necessary. 

Each  Jiitidrachm  contains  2  grains  of  Ferric  Pyrophosphate. 

71.  ELIXIR    FERRI,  QUININiE,  ET    STRYCHNINiE.  N.  F. 
Elixir  of  Iron,  Quinine,  and  Strychnine. 

Metric.  Old  form. 

Tincture  of  Ferric  Citro-Chloride  (F.  407)  ...    125         Cc.  4    fl.  oz. 

Quinine  Hydrochlorate 8.5      Gm.  125    gr. 

Strychnine  Sulphate 0.175  G"^-  2,J  gr. 

Alcohol 30         Cc.  1    fl.  oz. 

Aromatic  Elixir  (U.  S.  P.),  a  sufficient  quantity  _,_ 

To  make 1000         Cc.  2  pints. 

Dissolve  the  alkaloidal  salts  in  about  750  Co.  [old  form,  24  fl.  oz.]  of  Aromatic  Elixir,  then 
add  the  Tincture  and  the  Alcohol,  and,  finally,  enough  Aromatic  Elixir  to  make  1000  Co. 
[old  form,  2  pints].     Filter,  if  necessary. 

Each  Jluidrachm  represents  about  I  grain  of  Ferric  Chloride,  J  grain  of  Quinine  Hydro- 
chlorate,  and  jjjy  grain  of  Strychnine  Sulphate. 

72.  ELIXIR   FRANGULiE.  N.  F. 
Elixir  of  Frangula. 
Elixir  of  Buckthorn. 

Metric.  Old  form. 

Fluid  Extract  of  Frangula  (U.  S.  P.) 250  Cc.  8  fl.  oz. 

Alcohol 60  Cc.  2  fl.  oz. 

Compound  Elixir  of  Taraxacum  (K.  Ill)     .    .    .    250  Cc.  8  fl.  oz. 

Aromatic  Elixir  (U.  S.  1'.) 440  Cc.  14  fl.  oz. 

Mix  them,  allow  the  mixture  to  stand  during  forty-eight  hours,  if  convenient,  and  filter. 
Each  Jluidrachm  represents  15  grains  of  Frangula. 
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73.  ELIXIR   GENTIANS.  N.  F. 

Elixir  of  Gentian. 

Metric.  Old  form. 

Fluid  Extract  of  Gentian  (U.  S.  P.) 35  Cc.  -  9  fl.  ■#B(P>l 

Compound  Spirit  of  Cardamom  (F.  347)      .    .    .      25  Cc.  -j^\,        384  min.       v 

Solution  of  Ferric  Sulphate  (U.  S.  P.)      ....      25  Cc.  |  '^       384  min. 

Ammonia  Water  (U.  S.  P.) 28  Cc.  . ,  -,  429  min. 

Alcohol,  ^ 

Water, 

Aromatic  Elixir  (U.  S.  P.),  of  each,  a  sufficient 
quantity 

To  make 1000  Cc.  ,2  pints. 

Dilute  the  Solution  of  Ferric  Sulphate  with  250  Co.  [old  form,  8  fl.  oz.]  of  cold  Water, 
and  add  it,  constantly  stirring,  to  the  Ammonia  Water,  previously  diluted  with  an  equal 
volume  of  cold  Water.  Collect  the  precipitate  on  a  well-wetted  muslin  strainer,  allow  it  to 
drain  completely,  return  it  to  the  vessel,  mix  it  intimately  with  250  Cc.  [old  form,  8  fl.  oz.] 
of  Water,  and  again  drain.  Repeat  this  operation  once  more  with  the  same  quantity  of 
Water.  When  the  precipitate  has  been  completely  drained  for  the  third  time,  fold  the 
strainer,  and  press  it  gently  so  as  to  remove  the  Water  as  completely  as  possible  without  loss 
of  magma;  then  remove  the  magma  into  a  tared  bottle,  and  ascertain  its  weight.  Now  add 
to  the  magma  one-fifth  of  its  weight  of  Alcohol,  the  Fluid  Extract,  the  Compound  Spirit, 
and  760  Co.  [old  form,  24  fl.  oz.]  of  Aromatic  Elixir,  and  shake  the  mixture  occasionally 
during  twenty-four  hours.  Filter  through  paper,  and  pass  enough  Aromatic  Elixir  through 
the  filter  to  make  the  product  measure  1000  Cc.  [old  form,  2  pints]. 

Each  fiuidraehm  repretents  about  2  grains  of  Gentian. 


74.  ELIXIR  GENTIANiE  CUM   TINCTURA   FERRI  CHLORIDI.   N.F. 

Elixir  of  Gentian  with  Tincture  of  Ferric  Chloride. 

Metric.  Old  form. 

Tincture  of  Ferric  Citro-Chloride  (F.  407)     .    .    100  Cc.  3  fl.  oz.    96  min. 

Elixir  of  Gentian  (F.  73) 900  Cc.  28  fl.  oz.  384  min. 

Mix,  and  filter,  if  necessairy. 

Each  fiuidraehm  rejpreaenta  about  J  grain  of  Ferric   Chloride  and  nearly  2  grains  of 
Gentian. 


75.  ELIXIR   GENTIAN.®    ET    FERRI    PHOSPHATIS.  N.  F. 

Elixir  of  Gentian  and  Ferric  Phosphate. 

Elixir  Oentiance  Ferratum.     Ferrated  Elixir  of  Gentian.     Ferrophosphated  Elixir 

of  Gentian. 

Metric.  Old  form. 

Ferric  Phosphate  (U.  S.  P.) 17  5  Gm.  256  gr. 

Water .      35      Cc.  9  fl.  oz. 

Elixir  of  Gentian  (F.  73),  a  sufficient  quantity 

To  make 1000     Cc.  2  pints. 

Dissolve  the  Ferric  Phosphate  in  the  Water  with  the  aid  of  heat,  and  add  enough  Elixir  of 
Gentian  to  make  1000  Co.  [old  form,  2  pints].     Filter,  if  necessary. 

Each  fiuidraehm  represents  1  grain  of  Ferric  Phosphate  and  nearly  2  grains  of  Gentian. 


76.  ELIXIR    GLYCYRRHIZiE.  N.  F. 

Elixir  of  Glycyrrhiza. 

Elixir  of  Liquorice. 

Metric.  Old  form. 

Fluid  Extract  of  Glycyrrhiza  (U.  S.  P.)      ...    125  Cc.  4  fl.  oz. 

Aromatic  Elixir  (U.  S.  P.) 875  Cc.  28  fl.  oz. 

Mix,  and  filter,  if  necessary. 
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77.    ELIXIR    GLYCYRRHIZiE    AROMATICUM.  N.  F. 

Aromatic  Elixir  of  Glycyrrhiza. 

Aromatic  Elixir  of  Liquorice. 

Metric.  Old  form. 

Fluid  Extract  of  Glycyrrhiza  (U.  S.  P.)  .    ,    .    .    125       Cc.  4  fl.  oz. 

Oil  of  Cloves 0.4    Cc.  6  min. 

Oil  of  Cinnamon  (Ceylon) 04    Cc.  6  min. 

Oil  of  Nutmegs 0.25  Cc.  4  min. 

Oil  of  Fennel 0.75  Cc.  12  min. 

Magnesium  Carbonate 15       Gm.  220  gr. 

Aromatic  Elixir  (U.  S.  P.),  a  sufficient  quantity 

To  make 1000       Cc.  2  pints. 

Triturate  the  Oils  with  the  Magnesium  Carbonate,  and  gradually  add  875  Co.  [old  form,  28 
fl.  oz.]  of  Aromatic  Eli.xir.  Shake  occa.-'ionally  during  an  hour,  filter,  and  pass  enough  Aro- 
matiu  Elixir  through  the  filter  to  make  876  Cc.  [old  form,  28  fl.  oz.]  of  filtrate.  Add  the  fluid 
extract  to  the  filtrate,  mix,  and  filter,  if  necessary. 


78.  ELIXIR    GRINDELIiE.  N.  F. 

Elixir  of  Grindelia. 

Metric.  OM  form. 

Fluid  Extract  of  Grindelia  (U.  S.  P.) 65  Cc.  2  fl.  oz.    38  min. 

Compound  Spirit  of  Orange  (U.  S.  P.)  ....       10  Cc.  154  min. 

Deodorized  Alcohol 115  Cc.  3  fl.  oz.  324  min. 

Compound  Elixir  of  Taraxacum  (P.  Ill)    .    .    .    810  Cc.  25  fl.  oz.  470  va]}^ 

Mix  them,  allow  the  mi.vturc  to  stand  a  few  days,  if  convenient,  then  filter. 
Each  fiuidounce  rejprenenta  30  grains  of  Grindelia. 


79.  ELIXIR   GUARAN.®.  N.  F. 

Elixir  of  Guarana. 

Metric.  OM  form. 

Fluid  Extract  of  Guarana  (U.  S.  P.) 200  Cc.  6  fl.  oz.  192  min. 

Aromatic  Elixir  (U.  S.  P.) 200  Cc.  6  fl.  oz.  192  min. 

Compound  Elixir  of  Taraxacum  (F.  Ill)    .    .    .    600  Cc.  ^    19  fl.  oz.    96  min. 

Mix  them;  allow  the  mixture  to  stand  during  forty-eight  hours,  if  convenient,  and  filter. 
Each  fluidraehm  represents  abotit  12  grains  of  Guarana.  ' 


80.  ELIXIR    HUMULI.  N.  F. 

Elixir  of  Humulus. 

Elixir  of  Hops. 

Metric.  Old  form. 

Fluid  Extract  of  Hops  (F.  160) 125  Cc.  4  fl.  oz. 

Magnesium  Carbonate 15  Gm.  220  ijr. 

Tincture  of  Vanilla  (U.  S.  P.) 30  Cc.  1  fl.  oz. 

Compound  Elixir  of  Taraxacum  (F.  Ill)     .    .    .     125  Cc.  4  fl.  oz. 

Aromatic  Elixir  (U.  S.  P.),  a  surticicnt  quantity  

To  make 1000  Cc.  2  pints. 

Triturate  the  Fluid  Extract  of  Hops  with  the  Magnesium  Carbonate,  then  gra<lually  add 
the  Compound  Elixir  of  Taraxacum,  Tincture  of  Vanilla,  and  enough  Aromatic  Elixir  to  make 
1000  Co.  [old  form,  2  pintal.  Allow  the  mixture  to  stand  several  days,  if  convenient,  occa- 
sionally agitating ;  then  filter. 

Each  Jiuidrachm  represents  7i  grains  of  Humulus  {Hops), 
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81.  ELIXIR    HYPOPHOSPHITUM.  N.  F. 

Elixir  of  Hypophosphites. 

Metric.  Old  form. 

Calcium  Hypophosphite 52.5  Gm.  1  oz.  av.  329  gr. 

Sodium  Hypophosphite 17.5  Gm.  256  gr. 

Potassium  Hypophosphite 17.5  Gm.  256  gr. 

Citric  Acid 4      Gm.  60  gr! 

Water 250     Cc.  8  fl.  oz. 

Glycerin 30     Cc.  1  fl.  oz. 

Compound  Spirit  of  Cardamom  (F.  347)  ....      30     Cc.  1  fl.  oz. 
Aromatic  Elixir  (U.  S.  P.),  a  sufficient  quantity 

To  make 1000     Cc.  2  pints. 

Dissolve  the  Hypophosphites  and  the  Citric  Acid  in  the  Water;  then  add  the  Glycerin, 
Compound  Spirit  of  Cardamom,  and  enough  Aromatic  Elixir  to  make  1000  Co.  [old  form, 
2  pints].     Filter,  if  necessary. 

Each  fluidrachm  contains  3  grains  of  Calcium  Hypophosphite  and  1  grain,  each,  0/  Sodium 
and  Potassium  Hypophosphites. 

82.  ELIXIR    HYPOPHOSPHITUM    CUM    FERRO.  N.  F. 
Elixir  of  Hypophosphites  with  Iron. 

Metric.  Old  form. 

Calcium  Hypophosphite 25     Gm.  365  gr.- 

Sodium  Hypophosphite 17.5  Gm.  256  gr. 

Potassium  Hypophosphite 8.5  Gm.  125  gr. 

Ferrous  Sulphate,  in  clear  crystals 13      Gm.  191  gr. 

Citric  Acid 4     Gm.  60  gr. 

Water 250     Cc.  8  fl.  oz. 

Syrup  (U.  S.  P.) 250     Cc.  8  fl.  oz. 

Aromatic  Elixir  (U.  S.  P.),  a  sufficient  quantity 

To  make 1000     Cc.  2  pints. 

Dissolve  the  Hypophosphites  in  175  Co.  [old  form,  5  fl.  oz.  286  min.]  of  Water,  and  add  the 
Syrup.  Dissolve  the  Ferrous  Sulphate  in  the  remainder  of  the  Water,  and  mix  this  with  the 
other  solution.  Then  add  350  Co.  [old  form,  11  fl.  oz.  96  min]  of  Aromatic  Elixir,  set  the 
mixture  aside,  in  a  cold  place,  for  twelve  hours,  and  filter  from  the  deposited  calcium  sulphate. 
Finally  dissolve  the  Citric  Acid  in  the  filtrate,  and  pass  enough  Aromatic  Elixir  through  the 
filter  to  make  1000  Co.  [old  form,  2  pints]. 

Each  fluidrachm  contains  about  J  grain  of  Ferrous  Hypophosphite,  about  1  grain,  each,  of 
Calcium  and  Sodium  Hypophosphites,  and  i  grain  of  Potassium  Hypophosphite. 

83.   ELIXIR    LITHII    BROMIDI.  N.  F. 
Elixir  of  Lithium  Bromide. 

Metric.  Old  form. 

Lithium  Bromide 85  Gm.  2  oz.  av.  365  gr. 

Citric  Acid 4  Gm.  60  gr. 

Aromatic  Elixir  (XJ.  S.  P.),  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Dissolve  the  solids  in  about  900  Co.  [old  form,  28  fl.  oz.  384  min.]  of  Aromatic  Elixir,  by 
agitation.     Then  add  enough  Aromatic  Elixir  to  make  1000  Co.  [old  form,  2  pints],  and  filter. 
Each  fluidrachm  contains  about  5  grains  of  Lithium  Bromide, 

84.  ELIXIR    LITHII    CITRATIS.  N.  F. 

Elixir  of  Lithium  Citrate. 

Metric.  Old  form. 

Lithium  Citrate 85  Gm.  2  oz.  av.  365  gr. 

Aromatic  Elixir  (TJ.  S.  P.),  a  sufficient  quantity 


To  make 1000  Cc.  2  pints. 

Dissolve  the  Lithium  Citrate  in  about  900  Cc.  [old  form,  28  fl.  oz.  3Si  min.]  of  Aromatic 
Elixir,  by  agitation.  Then  add  enough  Aromatic  Elixir  to  make  1000  Cc.  [old  form,  2  pints], 
and  filter. 

Each  fluidrachm  contains  5  grains  of  Lithium  Citrate. 
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85.   ELIXIR    LITHII    SALICYLATIS.  .V.  F. 

Elixir  of  Lithium  Salicylate. 

Bletric.  Old  furm. 

Lithium  Salicylate 85  Gm.  2  oz.  av.  866  gr. 

Aromatic  Elixir  (U.  S.  P.),  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Dissolve  the  Lithium  Salicylate  in  about  900  Co.  [old  form,  28  fl.  oz.  384  niin.]  of  Aromatic 
Elixir,  by  aj^itation.  Then  add  enough  Aromatic  Elixir  to  inuku  1000  Cc.  [old  form,  2 
jiints],  and  lilter. 

Each  JtuiUravhm  contuinii  5  yraina  of  Lithium  Salicylate. 

86.   ELIXIR    MALTI    ET    FERRI,  N.  F. 
Elixir  of  Malt  and  Iron. 

Metric.  01(1  form. 

Extract  of  Malt 250     Cc.  8  fl.  oz. 

Ferric  Phosphate  (U.  S.  P.) 17.5  Gm.  256  gr. 

Water 30     Cc.  1  fl.  oz. 

Aromatic  Elixir  (U.  S.  P.),  a  sulllcieiit  quantity 

To  make 1000     Cc.  2  pints. 

Dissolve  the  Ferric  Phosphate  in  the  Water  by  the  aid  of  heat,  mix  the  solution  with  the 
Extract  of  Malt  previously  introduced  into  a  graduated  bottle,  and  add  cnou^li  Aromatic 
Elixir  to  make  1000  Co.  [old  form,  2  pints].  Set  the  mixture  aside  for  twenty-four  hours, 
and  filter. 

Each  Jluidrachm  represents  1  grain  of  Ferric  Phosphate  and  15  minims  of  Extract  of  Malt. 

Note. — Extract  of  Malt,  most  miituble  for  this  preparation,  should  have  about  the  consistence  of  Balsam 
of  Peru  at  a  temperature  of  about  15°  C.  (50°  F.). 

87.   ELIXIR    PARALDEHYDI.  N.  F. 
Elixir  of  Paraldehyde. 

(25  per  cent.) 

Metric.  Old  form. 

Paraldehyde 250     Cc.           8    fl.  oz. 

Glycerin 125      Cc.            4    fl.  oz. 

Alcohol    .        315      Cc.         10    fl.  oz.  50  min. 

Tincture  of  Cardamom  (U.  S.  P.) 17.5  Cc.           4^  fl.  dr. 

Oil  of  Orange 2      Cc.                            80  min. 

Oil  of  Cinnamon 2      Cc.                             30  min. 

Compound  Tincture  of  Cudbear  (F.  419)     ...  15      Cc.                          228  min. 
Aromatic  Elixir  (U.  S.  P.),  a  sufficient  quantity 


To  make looo     Cc.  2  pints. 

Mix  the  ingredients  in  the  order  given,  and  filter,  if  necessary. 
Each  teaspoonful  conluins  about  15  minims  of  I'aruldvhi/de. 

88.   ELIXIR    PEPSINI.  N.  F. 

Elixir  of  Pepsin. 

Metric.  Old  form. 

Pepsin  (U.  S.  P.) 17.5  Gm.  2')()  gr. 

Hydrochloric  Acid  (U.  S.  P.) 4      Cc.  UO  min. 

Glycerin 125     Cc.  4  fl.  oz. 

Compound  Elixir  of  Taraxacum  (F.  Ill)     ...      65     Cc.  2  fl.  oz.      38  min. 

Alcohol 175     Cc.  6  fl.  oz.    286  min. 

Purified  Talcum  (F.  395) 15     Gm.  220  gr. 

Sugar 250     Gm.  8  oz.  av.  150  gr. 

Water,  a  sufficient  quantity  

To  make 1000     Cc.  2  pints. 

Mix  the  Pep.sin  with  360  Cc.  [old  form,  1 1  fl.  oz.]  of  Water,  add  the  Glytcrin  and  Acid,  nnd 
agitate  until  solution  has  been  eff'ected.  Then  add  the  Compound  Elixir  of  Taraxacum, 
Alcohol,  and  the  Purified  Talcum,  and  mix  thoroughly.  Set  the  mixture  a«idc  for  n  f i  w 
hours,  occasionally  agitating.  Then  filter  it  through  a  wetted  filter,  dissolve  the  Sugar  in  the 
filtrate,  and  {)ass  enough  water  through  tlie  filter  to  make  the  whole  product  measure  1000  Cc. 
[old  form,  2  i)ints]. 

Each  Jluidrachm  represents  1  yrain  of  Pepsin, 
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89.  ELIXIR    PEPSINI,  BISMUTHI,  ET   STRYCHNIN/E.  N.  P. 
Elixir  of  Pepsin,  Bismuth,  and  Strychnine. 

Metric.  Old  form. 

Strychnine  Sulphate 0.175  G™-  2J  gr. 

Elixir  of  Peps-n  and  Bismuth  (F.  90) 1000         Cc.  2    pints. 

Dissolve  the  Strychnine  Sulphate  in  the  Elixir. 

Each  fluidrachm  represents  j^^  grain  of  Strychnine  Sulphate,  1  grain  of  Pepsin,  and  2 
grains  of  Bismuth  and  Ammonium  Citrate. 

90.  ELIXIR    PEPSINI    ET    BISMUTHI,  N.  F. 
Elixir  of  Pepsin  and  Bismuth, 

Metric.  Old  form. 

Pepsin  (U.  S.  P.) 17.5  Gm.  256  gr. 

Bismuth  and  Ammonium  Citrate 35      Gm.        1  oz.  av.    73  gr. 

Ammonia  Water  (U.  S.  P.) a  sufficient  quantity. 

Glycerin 125     Cc.         4  fl.  oz. 

Alcohol 175      Cc.         5  fl.  oz.    286  min. 

Syrup  (U.  S.  P.) 250     Cc.         8  fl.  oz. 

Compound  Elixir  of  Taraxacum  (P.  Ill)     ...      65      Cc.         2  fl.  oz. 

Purified  Talcum  (P.  395) 15      Gm.  220  gr. 

Water,  a  sufficient  quantity 

To  make 1000     Cc,  2  pints. 

Dissolve  the  Pepsin  in  250  Co.  [old  form,  8  fl.  oz.]  of  Water.  Dissolve  the  Bismuth  and 
Ammonium  Citrate  in  60  Co.  [old  form,  2  fl.  oz.]  of  warm  Water,  allow  the  solution  to  stand 
until  clear,  if  necessary;  then  decant  the  clear  liquid,  and  add  to  the  residue  just  enough 
Ammonia  Water  to  dissolve  it,  carefully  avoiding  an  excess.  Then  mix  the  two  solutions,  and 
add  the  Glycerin,  Compound  Elixir  of  Taraxacum,  and  Alcohol.  Thoroughly  incorporate  the 
Purified  Talcum  with  the  mixture,  filter  it  through  a  wetted  filter,  and  pass  enough  Water 
through  the  filter  to  make  the  filtrate  measure  750  Co.  [old  form,  24  fl.  oz.].  To  this  add  the 
Syrup. 

Each  fluidrachm  represents  1  grain  of  Pepsin  and  2  grains  of  Bismuth  and  Ammonium 
Citrate. 

91.   ELIXIR    PEPSINI    ET    FERRI.  N.  F. 
Elixir  of  Pepsin  and  Iron. 

Metric.  Old  form. 

Tincture  of  Ferric  Citro-Chloride  (P.  407)     .    .      75  Cc.  2  fl.  oz.  192  min. 

Elixir  of  Pepsin  (P.  88) 925  Cc.  29  fl.  oz.  288  min. 

Mix,  and  filter,  if  necessary. 

Each  fluidrachm  represents  about  J  grain  of  Ferric  Chloride  and  nearly  1  grain  of  Pepsin. 

92,  ELIXIR    PHOSPHORI    ET   NUCIS   VOMICAE,  N.  F. 
Elixir  of  Phosphorus  and  Nux  Vomica. 

Metric.  Old  form. 

Tincture  of  Nux  Vomica  (U.  S.  P.) 35  Cc.  9  fl.  dr. 

Elixir  of  Phosphorus  (U.  S.  P.)      965  Cc.  30  fl.  oz.  7  fl.  dr. 

Mix  them.     This  preparation  should  be  freshly  made  when  wanted  for  use. 
Each  fluidrachm  represents  2  minims  of  Tincture  of  Nux  Vomica  and  nearly  -^  grain  of 
Phosphorus. 

93.  ELIXIR   PICIS    COMPOSITUM.  N.  F. 
Compound  Elixir  of  Tar. 

Metric.  Old  form. 

Syrup  of  Wild  Cherry  (U.  S.  P.) 200       Cc.         6  fl.  oz.  192  min. 

Syrup  of  Tolu  (U.  S.  P.) 200        Cc.  6  fl.  oz.  192  min. 

Morphine  Sulphate 0.35  Gm,  5  gr. 

Methylic  Alcohol 50       Cc.         1  fl.  oz.  288  min. 

Water, 

Wine  of  Tar  (F.  451),  of  each,  a  sufficient  quantity 

To  make 1000       Cc.  2  pints. 
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Dissolve  the  Morphine  Sul])hate  in  about  8  Cc.  [old  form,  2  fl.  dr.]  of  hot  Water,  and  add 
the  solution  to  the  two  Syrups  previously  mixed.  Then  add  the  Methylic  Alcohol  and  enough 
Wine  of  Tar  to  make  1000  Co.  [old  form,  2  pints]. 

Each  Jluidrachm  coittaina  about  g^j  ijrain  uf  Morphine  Sulphate. 

94.  ELIXIR   PILOCARPI.  N.  F. 
Elixir  of  Pilocarpus. 

Elixir  of  Jaborandi. 

Metric.  Old  form. 

Fluid  Extract  of  Pilocarpus  (U.  S.  P.)      ....      65  Cc.  2  fl.  oz. 

Syrup  of  Coffee  (F.  367) 200  Cc.  6  fl.  oz.  192  min. 

Tincture  of  Vanilla  (U.  S.  P) 35  Cc.  9  fl.  dr. 

Compound  Elixir  of  Taraxacum  (F.  Ill)     .    .    .    700  Cc.  22  fl.  oz.  192  min. 
Mix  them,  allow  the  mixture  to  stand  during  four  days,  if  convenient,  and  filter. 
Each  Jliiidruchm  rejtresenta  3J  (jrainn  of  Pilocarpus. 

95.  ELIXIR    POTASSII   ACETATIS.  N.  F. 
Elixir  of  Potassium  Acetate. 

Metric.  Old  form. 

Potassium  Acetate 85  Gm.  2  oz.  uv.  365  gr. 

Aromatic  Elixir  (U.  S.  P.),  a  sufficient  quantity 


To  make 1000  Cc.  2  pints. 

Dissolve  the  Potassium  Acetate  in  900  Cc.  [old  form,  28  fl.  oz.  .^84   min.]  of  Aromatic 
Elixir,  then  add  enough  of  the  latter  to  make  1000  Co.  [old  form,  2  pints].    Filter,  if  necessary. 
Each  fiiiidrachm  contains  about  5  (jraina  of  Potassium  Acetate. 

96.  ELIXIR    POTASSII    ACETATIS    ET  JUNIPERI.  N.  F. 
Elixir  of  Potassium  Acetate  and  Juniper. 

Metric.  Old  form. 

Potassium  Acetate 85  Gm.  2  oz.  av.  365  gr. 

Fluid  Extract  of  Juniper  (F.  164) 125  Cc.  4  fl.  oz. 

Magnesium  Carbonate 15  Gm.  220  gr. 

Aromatic  Elixir  (U.  S.  P.),  a  sufficient  quantity 


To  make 1000  Cc,  2  pints. 

Triturate  the  Fluid  Extract  of  .Juniper  with  the  Magnesium  Carbonate,  then  add  760  Co. 
[old  form,  24  fl.  oz.]  of  Aromatic  Elixir  in  which  the  Potassium  Acetate  has  previously  been 
dissolved.  Filter,  and  add  enough  Aromatic  Elixir,  through  the  filter,  to  make  1000  Co. 
[old  form,  2  pints]. 

Each  Jluidrachm  represents  5  grains  of  Potassium  Acetate  and  7i  grains  of  Juniper. 

97.  ELIXIR   POTASSII   BROMIDI.  N.  F. 

Elixir  of  Potassium  Bromide. 

Metric.  Old  form. 

Potassium  Bromide 175  Gm.  5  oz.  av.  370  gr. 

Citric  Acid 4  Gm.  60  gr. 

Aromatic  Elixir  (U.  S.  P.),  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Dissolve  the  Potassium  Bromide  and  the  Citric  Acid  in  about  800  Co.  [old  form,  25§  fl.  oz.] 
of  Aromatic  Elixir  by  agitation.  Then  add  enough  Aromatic  Elixir  to  make  1000  Co.  [old 
form,  2  pints],  and  filter. 

Each  Jluidrachm  contains  10  grains  of  Potassium  Bromide. 

98.  ELIXIR   QUININ/E   COMPOSITUM.  N.  F. 
Compound  Elixir  of  Quinine. 

Metric.  Old  form. 

Quinine  Sulphate 2  Gm,  30  gr. 

Cinchonidine  Sulphate i  Gm.  15  gr. 

Cinchonine  Sulphate i  Gm.  15  gr. 

Aromatic  Elixir  \\} .  S.  P.) 1000  Cc.  2  pints. 
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Add  the  alkaloidal  salts  to  the  Aromatic  Elixir,  and  dissolve  them  by  agitation.  Finally, 
filter. 

Each  fluidounce  contains  1  grain  of  Quinine  Sulphate,  and  J  grain,  each,  of  Cinchonidine 
and  Cinchonine  Sulphates. 

Note. — This  preparation  is  intended  as  a  substitute  for  Elixir  of  Cinchona  in  certain  cases  when  the 
presence  of  other  constituents  of  Cinchona  is  deemed  unnecessary  or  objectionable. 

If  it  is  desired  to  impart  a  color  to  this  Elixir,  this  may  be  effected  by  the  addition  of  16 
Cc.  [old  form,  4  fl.  dr.]  of  Compound  Tincture  of  Cudbear  (F.  419)  to  the  above  quantity. 

99.  ELIXIR   QUININE   ET   PHOSPHATUM    COMPOSITUM.  N.  F. 
Compound  Elixir  of  Quinine  and  Phosphates. 

Metric.  Old  form. 

Quinine  Sulphate 4     Gm.  60  gr. 

Ferric  Phosphate  (U.  S.  P.) 17.5  Gm.  256  gr. 

Potassium  Citrate 17.5  Gm.  256  gr. 

Syrup  of  Calcium  Lactophosphate  (U.  S.  P.)     .    250     Cc.  8  fl.  oz. 

Water 30     Cc.  1  fl.  oz. 

Aromatic  Elixir  (U.  S.  P  ),  a  sufficient  quantity 

To  make 1000     Cc.  2  pints. 

Dissolve  the  Quinine  Sulphate  in  600  Cc.  [old  form,  19  fl.  oz.  96  min.]  of  Aromatic  Elixir, 
if  necessary,  with  the  aid  of  a  gentle  heat.  Dissolve  the  Ferric  Phosphate  and  the  Potassium 
Citrate  in  the  Water,  and  add  the  solution  to  that  first  prepared.  Then  add  the  Syrup  of 
Calcium  Lactophosphate,  and,  lastly,  enough  Aromatic  Elixir  to  make  1000  Cc.  [old  form, 
2  pints].     Filter,  if  necessary. 

Each  fiiidrachm  contains  ^  grain  of  Quinine  Sulphate,  1  grain  of  Ferric  Phosphate,  and 
about  j  grain  of  so-called  Calcium  Lactophosphate. 

100.  ELIXIR    QUININiE   VALERIANATIS    ET   STRYCHNINiE.  N.  F. 
Elixir  of  Quinine  Valerianate  and  Strychnine. 

Metric.  Old  form. 

Quinine  Valerianate 17.5      Gm.  256    gr. 

Strychnine  Sulphate 0.175  Gm.  2J  gr. 

Compound  Tincture  of  Cudbear  (F.  419)     ...      15         Cc.  228    min. 

Aromatic  Elixir  (U.  S.  P.),  a  sufficient  quantity    

To  make 1000         Cc.  2  pints. 

Triturate  the  Quinine  Valerianate  and  the  Strychnine  Sulphate  with  about  500  Cc.  [old 
form,  1  pint]  of  Aromatic  Elixir,  until  they  are  dissolved.  Then  add  the  Compound  Tincture 
of  Cudbear,  and,  lastly,  enough  Aromatic  Elixir  to  make  1000  Co.  [old  form,  2  pints].  Filter, 
if  necessary. 

Each  fluidrachm  contains  1  grain  of  Quinine  Valerianate  and  jjjj  grain  of  Strychnine 
Sulphate. 

101.  ELIXIR    RHAMNI    PURSHIAN^.  N.  F. 
Elixir  of  Rhamnus  Purshiana, 

Elixir  of  Cascara  Sagrada. 

Metric.  Old  form. 

Fluid  Extract  of  Rhamnus  Purshiana  (U.  S.  P.)    250  Cc. 
Compound  Elixir  of  Taraxacum  (F.  Ill)     .    .    .    75°  Cc.  24  fl 

Mix  them.     Allow  the  mixture  to  stand  a  few  days,  if  convenient,  and  filter. 
Each  fluidrachm  represents  15  grains  of  Bhamnus  Purshiana. 

102.  ELIXIR   RHAMNI    PURSHIANiE    COMPOSITUM.  N.  F. 
Compound  Elixir  of  Rhamnus  Purshiana. 

Compound  Elixir  of  Cascara  Sagrada;  Elixir  Laxativum ;  Laxative  Elixir. 

Metric.  Old  form. 

Fluid  Extract  of  Rhamnus  Purshiana  (U.  S.  P.)    125  Cc.  4  fl.  oz. 

Fluid  Extract  of  Senna  (U.  S.  P.) 75  Cc.  2  fl.  oz.  192  min. 

Fluid  Extract  of  Juglans  (F.  163) 65  Cc.  2  fl.  oz. 

Compound  Elixir  of  Taraxacum  (F.  Ill)    .    .    .    735  Cc.  23  fl.  oz.  288  min. 

Mix  them,  allow  to  stand  a  few  days,  if  convenient,  and  filter. 
The  average  dose  of  this  2i>'epa>'o-tion,  for  an  adult,  is  one  to  two  teasjwonfuls. 


.  oz. 
oz. 
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103.  ELIXIR   RHEI.  N.  F. 
Elixir  of  Rhubarb. 

Metric.  Old  form. 

Sweet  Tincture  of  Rhubarb  (U.  S.  P.) 500  Cc.  16  fl.  oz. 

Deodorized  Alcohol 65  Cc.  2  fl,  oz. 

Water 185  Cc.  6  fl.  oz. 

Glycerin 125  Cc.  4  fl.  oz. 

Syrup  (U.  S.  P.) 125  Cc.  4  fl.  oz. 

Mix  them,  and  filter. 

Each  Jiuidrachm  represents  about  2J  yrains  of  Rhubarb. 


104.   ELIXIR    RHEI    ET   MAGNESII    ACETATIS.  N  F. 
Elixir  of  Rhubarb  and  Magnesium  Acetate. 

Elixir  Rhei  et  Mayncsioe.     Eiixir  of  Rhubarb  and  Magnesia. 

Metric.  Old  form. 

Magnesia,  calcined 20  Gm.  292  gr. 

Acetic  Acid  (U.  S.  P.) u  sufficient  quantity. 

Fluid  Extract  of  Rhubarb  (U.  S.  P.) 125  Cc.  4  fl.  oz. 

Aromatic  Elixir  (U.  S.  P.),  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Dissolve  the  Magnesia  in  150  Cc.  [old  form,  4  fl.  oz.  7  fl.  dr.]  of  Acetic  Acid,  with  the  aid 
of  a  gentle  heat,  adding,  if  necessary,  a  little  more  Acetic  Acid,  drop  by  dro]),  until  the  .solu- 
tion is  neutral  to  test-paper.  Then  add  the  Fluid  Extract  and  enough  Aromatic  Elixir  to 
make  1000  Co.  [old  form,  2  pints],  and  filter. 

Each  fiuidrachm  reprenents  about  4  grains  of  Magnesium  Acetate  and  7i  grains  of  Rhubarb. 


105.  ELIXIR    RUBI    COMPOSITUM.  A^.  F. 
Compound  Elixir  of  Blackberry. 

Metric.  Old  form. 

Blackberry  Root 160  Gm.  5  oz.  av.  147    gr. 

Galls 160  Gm.  5  oz.  av.  147    gr. 

Cinnamon,  Saigon 160  Gm.  5  oz.  av.  147    gr. 

Cloves 40  Gm.  1  oz.  av.  147    gr. 

Mace 20  Gm.                        292    gr. 

Ginger 20  Gm.                        292    gr. 

Blackberry  Juice,  recently  expressed 3750  Cc.                             7J  pints. 

Syrup  (U.  S.  P.) 1875  Cc.                             3}  pints. 

Glycerin 1875  Cc.                              Sf  pints. 

Diluted  Alcohol  (U.  S.  P.),  a  sufficient  quantity 

To  make loooo  Cc.  20  pints. 

Reduce  the  solids  to  a  moderately  coarse  (No.  40)  powder,  moisten  it  with  Diluted  Alcohol, 
and  percolate  it  with  this  menstruum  in  the  usual  manner,  until  2500  Cc.  [old  form,  5  pints] 
of  percolate  are  obtained.  To  this  add  the  Blackberry  Juice,  Syrup,  and  Glycerin,  and  mix 
thoroughly. 


106.  ELIXIR    SODII    BROMIDI.  N.  F. 
Elixir  of  Sodium  Bromide. 

Metric.  Old  form. 

Sodium  Bromide 175  Gm.  5  oz.  av.  369  gr. 

Citric  Acid 4  Gm.  60  gr. 

Aromatic  Elixir  (U.  S.  P.),  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Dissolve  the  Sodium  Bromide  and  the  Citric  Acid  in  about  800  Cc.  [old  form,  2.')i  fl.  oz.]  of 
Aromatic  Elixir,  by  agitation.  Then  add  enough  Aromatic  Elixir  to  make  1000  Cc.  [old 
form,  2  pints],  and  filter,  if  necessary. 

Each  fiuidrachm  contains  10  grains  of  Sodium  Bromide. 
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107.  ELIXIR   SODII    HYPOPHOSPHITIS.  N.  F. 
Elixir  of  Sodium  Hypophosphite. 

Metric.  Old  form. 

Sodium  Hypophosphite 35  Gm.  1  oz.  av.  73  gr. 

Citric  Acid 4  Gm.  60  gr. 

Aromatic  Elixir  (U.  S.  P.),  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Dissolve  the  Sodium  Hypophosphite  and  the  Citric  Acid  in  about  800  Cc.  [old  form,  25i 
fl.  oz.]  of  Aromatic  Elixir,  by  agitation.  Then  add  enough  Aromatic  Elixir  to  make  1000 
Cc.  [old  form,  2  pints],  and  filter,  if  necessary. 

Each  fluidrachm  contains  2  grains  of  Sodium  Hypophosphite. 

108.  ELIXIR   SODII    SALICYLATIS.  N.  F. 
Elixir  of  Sodium  Salicylate. 

Metric.  Old  form. 

Sodium  Salicylate 85  Gm.  2  oz,  av.  365  gr. 

Aromatic  Elixir  (U.  S.  P.),  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Dissolve  the  Sodium  Salicylate  in  about  800  Cc.  [old  form,  25i  fl.  oz.]  of  Aromatic  Elixir, 
by  agitation.  Then  add  enough  Aromatic  Elixir  to  make  1000  Cc.  [old  form,  2  pints],  and 
filter,  if  necessary. 

This  preparation  should  be  freshly  prepared  when  required  for  use. 

Each  fluidrachm  contains  5  grains  of  Sodium  Salicylate. 

109.  ELIXIR   STILLINGIiE   COMPOSITUM.  N.  F. 
Compound  Elixir  of  Stillingia. 

Metric.  Old  form. 

Compound  Fluid  Extract  of  Stillingia  (F.  176) .    250  Cc.  8  fl.  oz. 

Aromatic  Elixir  (U.  S.  P.) 750  Cc.  24  fl.  oz. 

Mix  them,  allov?  the  mixture  to  stand  a  few  days,  or  longer,  if  convenient,  and  filter. 
Each  fluidrachm  represents  15  minims  of  Compound  Fluid  Extract  of  Stillingia. 

110.  ELIXIR   STRYCHNINE   VALERIANATIS.  N.  F. 
Elixir  of  Strychnine  Valerianate. 

Metric.  Old  form. 

Strychnine  Valerianate 0.175  Gm.  2J  gr. 

Acetic  Acid  (U.  S.  P.) a  sufficient  quantity. 

Tincture  of  Vanilla  (U.  S.  P.) 15  Cc.  228    min. 

Compound  Tincture  of  Cudbear  (F.  419)     ...      15         Cc.  228    min. 

Aromatic  Elixir  (U.  S.  P.),  a  sufficient  quantity 

To  make 1000         Cc.  2  pints. 

Triturate  the  Strychnine  Valerianate  with  about  60  Cc.  [old  form,  2  fl.  oz.]  of  Aromatic 
Elixir,  gradually  added,  and  effect  complete  solution  by  the  addition  of  one  or  more  drops 
of  Acetic  Acid,  avoiding  an  excess.  Then  add  the  Tinctures,  and,  lastly,  enough  Aromatic 
Elixir  to  make  1000  Cc.  [old  form,  2  pints].     Filter,  if  necessary. 

Each  fluidrachm  contains  jj^y  grain  of  Strychnine  Valerianate. 

111.  ELIXIR   TARAXACI    COMPOSITUM.  N.  F. 
Compound  Elixir  of  Taraxacum. 

Metric.  Old  form. 

Fluid  Extract  of  Taraxacum  (U.  S.  P.)    .    .    .    .      35  Cc.  9    fl.  dr. 

Fluid  Extract  of  Wild  Cherry  (U.  S.  P.)     ...      20  Cc.  308    min. 

Fluid  Extract  of  Sweet  Orange  Peel  (U.  S.  P.) .      20  Cc.  308    min. 

Fluid  Extract  of  Liquorice  (U.  S.  P.) 60  Cc,  2    fl.  oz. 

Tincture  of  Cinnamon  (U.  S.  P.) 35  Cc.  9    fl.  dr. 

Compound  Tincture  of  Cardamom  (U.  S.  P.)    .      30  Cc.  1    fl.  oz. 

Aromatic  Elixir  (U.  S.  P.) 800  Cc.  25J  fl.  oz. 

Mix  them,  allow  the  mixture  to  stand  several  days,  if  convenient,  and  filter. 

Nule. — If  a  precipitate  should  make  its  appearance  in  this  preparation,  it  ought  to  be  removed  by  filtra- 
tion. Thi8  Elixir  is  chiefly  intended  as  a  vehicle  or  corrigent,  to  cover  the  bitter  taste  of  Quinine  and 
similar  substances. 


Old  form. 

2fl. 

oz.  192  min. 

4fl. 

oz.       7  fl.  dr. 

2H. 

oz.  192  min. 

22  fl. 

oz.  192  min. 
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112.   ELIXIR    TURNERiE.  N.  F. 
Elixir  of  Turnera. 
Elixir  of  Dajniann. 

Metric.  Old  form. 

Fluid  Extract  of  Turnera  (F.  178)      150  Cc.  4  fl.  oz.  7  fl.  dr. 

Magnesium  Carbonate 30  Gm.  438  gr. 

Alcohol 250  Cc.  8  fl.  oz. 

Glycerin 65  Cc.  2  fl.  oz. 

Aromatic  Elixir  (U.  S.  P.),  a  suflScient  quantity 

To  make 1000  Cc.  2  pints. 

Mix  the  Fluid  Extract  with  the  Alcohol,  Glycerin,  and  600  Co.  [old  form,  1  pint]  of 
Aromatic  Elixir.  Incorporate  the  Magnesium  Carbonate  thoroughly  with  the  mixture  by 
trituration.  Then  filter  through  a  wetted  filter,  and  pass  enough  Aromatic  Elixir  through 
the  filter  to  make  1000  Co.  [old  form,  2  pints]. 

Each  fiuidrachm  represents  about  9i  grains  of  Turnera. 

113.  ELIXIR   VIBURNI   OPULI    COMPOSITUM.  N.  F. 
Compound  Elixir  of  Viburnum  Opulus. 

Compou7ul  Elixir  of  Cramphark. 
Metric. 

Fluid  Extract  of  Viburnum  Opulus  (U.  S.  P.)  .      75  Cc. 

Fluid  Extract  of  Trillium  (F.  177) 150  Cc. 

Fluid  Extract  of  Aletris  (F.  137) 75  Cc. 

Compound  Elixir  of  Taraxacum  (F.  Ill)     .    .    .    700  Cc. 

Mix  them,  allow  the  mixture  to  stand  a  few  days,  if  convenient,  and  filter. 

114.  ELIXIR   VIBURNI    PRUNIFOLII.  N.  F. 

Elixir  of  Viburnum  Prunifolium. 

Elixir  of  Black  Haw. 

Metric.  Old  form. 

Fluid      Extract     of      Viburnum      Prunifolium 

(U.  S.  P.) 125  Cc.  4    fl.  oz. 

Compound  Tincture  of  Cardamom  (U.  S.  P.)     .      75  Cc.  2    fl.  oz.  192  min. 

Aromatic  Elixir  (U.  S.  P.) 800  Cc.  25}  fl.  oz. 

Mix  them,  allow  the  mixture  to  stand  a  few  days,  if  convenient,  and  filter. 
Each  Jluidrachtn  represents  about  7 J  grains  of  Viburnum  Prunifolium. 

115.  ELIXIR    ZINCI   VALERIANATIS.  N.  F. 

Elixir  of  Zinc  Valerianate. 

Metric.  Old  form. 

Zinc  Valerianate 17.5  Gm.  256  gr. 

Stronger  Solution  of  Ammonium  Citrate  (F.  210)     100      Cc.  3  fl.  oz.  248  min. 

Alcohol 125      Cc.  4  fl.  oz. 

Spirit  of  Bitter  Almond  (U.  S.  P.) 10      Cc.  154  min. 

Compound  Tincture  of  Cudbear  (F.  419)     ...      15     Cc.  228  min. 

Aromatic  Elixir  (U.  S.  P.),  asuflScient  quantity 

To  make 1000     Cc.  2  pints. 

Mix  the  Stronger  Solution  of  Ammonium  Citrate  with  250  Cc.  [old  form,  8  fl,  oz.]  of 
Aromatic  Elixir  and  the  Alcohol,  and  triturate  the  Zinc  Valerianate  with  this  mixture,  added 
gradually  and  in  portions,  until  solution  has  been  effected.  Then  add  the  Spirit  of  Bitter 
Almond,  the  Compound  Tincture  of  Cudbear,  and,  finally,  enough  Aromatic  Elixir  to  make 
1000  Co.  [old  form,  2  pints].     Allow  the  mixture  to  stand  a  few  days,  and  filter. 

Each  fiuidrachm  contains  1  grain  of  Zinc    Valerianate. 

116.  EMPLASTRUM    AMMONIACI.  N.  F. 

(U.  S.  P.,  1880.) 

Ammoniac  Plaster. 

See  page  1297. 
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117.  EMPLASTRUM    AROMATICUM.  N.  F. 
Aromatic  Plaster. 

Spice  Plaster. 

Metric.  Old  form. 

Cloves 10  Gm.  154  gr. 

Cinnamon,  Saigon lo  Gm.  154  gr. 

Ginger lo  Gm.  154  gr. 

Capsicum 5  Gm.  77  gr. 

Camphor 5  Gm.  77  gr. 

Cotton-Seed  Oil 35  Gm.  1  oz.  av.  103  gr. 

Lead  Plaster 25  Gm.  386  gr. 

Melt  together  the  Lead  Plaster  and  Cotton-Seed  Oil,  with  the  aid  of  heat.  Cool  the  mixture, 
and,  while  it  is  still  soft,  thoroughly  incorporate  with  it  the  aromatic  ingredients,  previously 
reduced  to  a  very  fine  powder. 

118.  EMPLASTRUM    ASAFCETIDiE.  N.  F. 

(U.  S.  P.,  1880.) 

Asafetida  Plaster. 

See  page  1297. 

119.  EMPLASTRUM    FUSCUM    CAMPHORATUM.  N.  F. 
Camphorated  Brown  Plaster. 

Emplastrum  Matrls  Cmnphoratum ;  Camphorated  Mother  Plaster. 

Metric.  Old  form. 

Red  Oxide  of  Lead 300  Gm.  10  oz.  av.  255  gr. 

Olive  Oil 600  Gm.  21  oz.  av.    72  gr. 

Yellow  Wax 150  Gm.  5  oz.  av.  127  gr. 

Camphor" 10  Gm.  154  gr. 

Triturate  the  Red  Oxide  of  Lead  with  a  portion  of  the  Oil  in  a  capacious  copper  kettle 
until  a  smooth  paste  results.  Then  add  the  remainder  of  the  Oil,  excepting  a  small  quantity 
required  for  trituration  with  the  Camphor,  and  boil  the  whole  over  a  naked  fire,  under  constant 
stirring,,  until  gas  bubbles  rise,  or  until  the  red  color  of  the  mixture  begins  to  turn  brown. 
Then  moderate  the  heat,  but  keep  up  the  stirring  until  the  mixture  has  acquired  a  dark-brown 
color,  and  from  time  to  time  allow  some  drops  of  it  to  fall  into  cold  water  to  test  its  consistence. 
When  this  is  satisfactory,  remove  the  vessel  from  the  fire,  add  the  Wax  in  small  pieces,  and 
finally  the  Camphor,  previously  rubbed  to  a  smooth  paste  with  a  little  Olive  Oil.  Mix 
thoroughly,  allow  the  mixture  to  become  somewhat  cool,  and,  while  it  is  still  warm,  pour  the 
plaster  into  paper  moulds  previously  coated  with  mucilage  containing  about  five  per  cent,  of 
glycerin,  and  dried. 

Note. — This  preparation  is  o£Bcial  in  the  German  Pharmacopoeia. 

120.  EMPLASTRUM    GALBANL  N.  F. 

(U.  S.  P.,  1880.) 
Galbanum  Plaster. 

■  See  page  1297. 

121.  EMPLASTRUM    PICIS   CANADENSIS.  N.  F. 

(U.  S.  P.,  1880.) 

Canada  Pitch  Plaster. 

See  page  1297. 

122.  EMPLASTRUM    PICIS    LIQUID.®   COMPOSITUM.  N.  F. 
Compound  Tar  Plaster. 

Metric.  Old  form. 

Resin 50  Gm.  1  oz.  av.  334  gr. 

Tar 40  Gm.  1  oz.  av.  180  gr. 

Podophyllum,  in  No.  60  powder 10  Gm.  154  gr. 

Phytolacca  Root,  in  No.  60  powder 10  Gm.  154  gr. 

Sanguinaria,  in  No.  60  powder 10  Gm.  154  gr. 

Melt  the  Resin  and  Tar  together,  then  stir  in  the  mixed  powders,  and,  as  the  mass  cools, 
mould  it  into  rolls  or  pour  it  into  boxes. 
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123.  EMULSIONES.  N.  F. 
Emulsions. 
The  successful  formation  of  Emulsions,  whether  of  fixed  or  volatile  Oils,  is  most  satisfactorily 
and  expeditiously  accomplished  with  Acacia  as  the  emulsifying  agent.  Hence,  preference  is 
given  Acacia  in  this  Formulary,  though  other  emulsifying  agents  are  not  ignored,  and  their 
use  and  application  are  exemplified  in  a  number  of  alternative  formulas  for  preparing  Emul- 
sion of  Cod-Liver  Oil. 

A.  EmulHification.  When  Acacia  is  used  as  the  emulsifying  agent,  it  is  important  that  the 
Oil,  the  Acacia,  and  the  Water  shall  primarily  be  in  absolutely  definite  proportion  hy  weir/ht. 
This  proportion  is  eitjht  parts  of  Oil,  tivo  partx  of  Acacia,  and  three  piirtn  of  Water.  The  Oil 
and  Acacia,  in  fine  powder,  are  weighed  into  a  mortar,  and  well  mixed  by  trituration; 
the  Water  is  then  added  in  one  portion,  and  the  whole  is  triturated  briskly  until  a  thick, 
creamy  emulsion  is  produced,  the  sides  of  the  mortar  being  carefully  scraped,  and  the  mixture 
again  triturated  so  as  to  insure  the  complete  emulsification  of  all  the  Oil.  During  warm 
weather,  the  Water  and  Oil  should  bo  cooled.  The  other  ingredients  may  then  be  gradually 
added  :  first  the  flavoring,  then  the  greater  part  of  Water  necessary  to  make  the  final  quantity, 
then  the  Syrup,  etc.     Finally,  the  quantity  is  adjusted  by  the  adilition  of  sufficient  Water. 

Alcoholic  liquids  should  be  added  last,  and  should  be  previously  mixed  with  a  portion  of 
the  Water. 

If  these  simple  conditions  and  directions  are  carefully  observed,  and  particularly  if  the  pro- 
portions by  weight  are  accurate,  a  perfect  Emulsion  is  obtained  with  certainty  and  rapidity. 

With  other  emulsifying  agents — Mucilage  of  Irish  Moss,  Mucilage  of  Dextrin,  Glycerite  of 
Egg,  Tincture  of  Quillaja — the  proportions  need  not  be  adjusted  with  the  same  minuteness. 
It  suffices  to  place  the  einulsifier  into  a  bottle  or  mortar,  and  to  add  the  oil  in  small  portions 
at  a  time,  shaking  or  triturating  briskly  after  each  addition  until  emulsification  is  completed. 
Obviously,  the  preparation  of  this  class  of  emulsions  is  very  much  facilitated  by  mechanical 
contrivances  that  are  capable  of  producing  brisk  agitation  and  mingling  of  the  two  fluids,  and 
such  are  necessarily  resorted  to  when  emulsions  are  to  be  made  in  large  quantities  for  the 
market.     But  none  of  them  are  as  perfect  as  the  emulsions  made  with  Acacia. 

B.  Flavoring.  Since  no  single  or  compound  aromatic  can  be  devised  which  would  bo 
acceptable  under  all  circumstances  as  a  flavoring  for  Emulsion  of  Cod-Liver  Oil,  the  selection 
of  the  most  suitable  aromatic  must  be  left  to  the  prescriber  or  dispenser.  Among  those  which 
are  found  to  be  most  serviceable  are  the  following,  the  quantities  given  below  being  intended 
for  1000  Cc.  [old  form,  2  pints]  of  finished  emulsion,  though  in  some  cases  a  smaller  or  larger 
quantity,  in  the  same  proportions,  may  be  preferable : 

Metric.  01(1  form. 

1.  Oil  of  Gaultheria 4       Cc.  60  min. 

2.  Oil  of  Gaultheria 2        Cc.  30  min. 

Oil  of  Sassafras 2       Cc.  30  min. 

3.  Compound  Spirit  of  Orange  (U.  S.  P.)    ...     1.5    Cc.  22  min. 

4.  Oil  of  Gaultheria 2        Cc.  30  min. 

Oil  of  Bitter  Almond 0.25  Cc.  4  min. 

Oil  of  Coriander 0.25  Cc.  4  min. 

5.  Oil  of  Gaultheria 1.5     Cc.  22  min. 

Oil  of  Sassafras 1.5    Cc.  22  min. 

Oil  of  Bitter  Almond 0.25  Cc.  4  min. 

6.  Oil  of  Gaultheria 2.5    Cc.  37  min. 

Oil  of  Bitter  Almond 2.5    Cc.  37  min. 

7.  Oil  of  Neroli 1.5    Cc.  22  min. 

Oil  of  Bitter  Almond 1.5    Cc.  22  min. 

Oil  of  Cloves 0.25  Cc.  4  min. 

C.  Preservntiou.  When  an  Emulsion  of  Cod-Liver  Oil  is  to  bn  kept  for  some  time,  its 
dcterioriation  may  be  prevented  or  retarded  by  the  addition  of  65  Cc.  [old  form,  2  fl.  07..]  of 
Alcohol  in  the  place  of  the  same  quantity  of  Water,  when  making  1000  Cc.  [old  form,  2 
pints]  of  Emulsion. 

124.  EMULSIO    OLEI    MORRHU^.  N.  F. 
Emulsion  of  Cod-Liver  Oil. 

Metric.  Old  form. 

Cod- Liver  Oil 464  Gm.         15  oz.  av.  214  pr. 

Acacia,  in  fine  powder 116  Gm.  3  oz.  av.  380  ejr. 

Syrup  of  Tolu  (U.  S.  P.) 100  Cc.  3  fl.  oz.  96  min. 

Flavoring  (F.  123,  B.), 

Water,  of  each,  a  sufficient  quantity  


To  make 1000  Cc.  2  pinta. 
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Triturate  the  Oil  and  Acacia  together  in  a  mortar.  Carefully  weigh  out  174  Gm.  [old  form, 
5  oz.  av.  354  gr.]  of  Water,  and  add  it  at  once  to  the  mixture  of  Oil  and  Acacia,  triturating 
briskly  until  a  thick,  creamy  emulsion  is  produced.  To  this  add  the  desired  flavoring,  the 
Syrup  of  Tolu,  and  enough  Water  to  make  1000  Cc.  [old  form,  2  pints]  of  finished  emulsion. 

Alternative  Formulas.  Emulsion  of  Cod-Liver  Oil  may  also  be  prepared  by  any  other 
method  capable  of  emulsifying  Oil,  the  following  formulas  being  given  as  examples : 

1.  Irish  Moss  Emulsion  of  Cod- Liver  Oil. 

Metric.  Old  form. 

Cod-Liver  Oil 500  Cc.  16  fl.  oz. 

Mucilage  of  Irish  Moss  (F.  275) 325  Cc.  10  fl.  oz.  203  min. 

Syrup  of  Tolu  (U.  S.  P.) 100  Cc.  3  fl,  oz.    96  min. 

Flavoring  (F.  128,  BJ, 

Water,  of  each,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Pour  the  Mucilage  of  Irish  Moss  into  a  suitable  bottle,  add  the  Cod-Liver  Oil  in  divided 
portions,  shaking  well  after  each  addition,  and,  when  a  perfect  Emulsion  is  formed,  add  the 
Syrup  of  Tolu  and  Flavoring,  and,  lastly,  enough  Water  to  make  1000  Cc.  [old  form,  2  pints]. 
Finally,  mix  the  whole  thoroughly  together. 

2.  Glyconin  Emulsion  of  Cod- Liver  Oil. 

Metric.  Old  form. 

Cod-Liver  Oil 500  Cc.  16  fl.  oz. 

Glycerite  of  Yolk  of  Egg  (U.  S.  P.) 175  Cc.  5  fl.  oz.  286  min. 

Syrup  of  Tolu  (U.  S.  P.) 100  Cc.  3  fl.  oz.    96  min. 

Flavoring  (F.  123,  B), 

Water,  of  each,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Triturate  the  Glycerite  of  Yolk  of  Egg  (Glyconin)  in  a  mortar  with  the  Oil,  added  in  small 
portions  at  a  time,  and  thoroughly  incorporate  each  portion  before  adding  the  next.  Then, 
continuing  the  trituration,  gradually  add  the  Syrup  of  Tolu  and  Flavoring.  Finally,  add 
enough  Water  to  make  1000  Co.  [old  form,  2  pints],  and  mix  the  whole  thoroughly  together. 

3.  Dextrin  Emulsion  of  Cod-Liver  Oil. 

Metric.  Old  form. 

Cod-Liver  Oil 500  Cc.  16  fl.  oz. 

Mucilage  of  Dextrin  (F.  277) 325  Cc.  10  fl.  oz.  203  min. 

Syrup  of  Tolu  (U.  S.  P.) 125  Cc.  4  fl.  oz. 

Flavoring  (F.  123,  B.), 

Water,  of  each,  a  sufficient  quantity  


To  make 1000  Cc.  2  pints. 

To  the  Mucilage  of  Dextrin  contained  in  a  suitable  bottle  add  the  Cod-Liver  Oil,  first  in 
small  portions,  agitating  each  time,,  until  the  last  added  portion  is  emulsified.  Then  add  the 
Flavoring,  the  Syrup  of  Tolu,  and,  lastly,  enough  water  to  make  1000  Cc.  [old  form,  2  pints], 
and  mix  the  whole  thoroughly  together. 

4.  Quillaja  Emulsion  of  Cod-Liver  Oil. 

Metric.  Old  form. 

Cod-Liver  Oil 500  Cc.  16  fl.  oz. 

Tincture  of  Quillaja  (U.  S.  P.) 65  Cc.  2  fl.  oz. 

Syrup  of  Tolu  (U.  S.  P.) 100  Cc.  3  fl.  oz.  96  min. 

Flavoring  (F.  123,  B  ), 

Water,  of  each,  a  sufficient  quantity  

To  make 1000  Cc.  2  pints. 

Pour  the  Tincture  into  a  suitable  bottle,  then  add  the  Cod-Liver  Oil  in  portions  of  about 
125  Co.  [old  form,  4  fl.  oz.]  each,  and  shake  after  each  addition  until  a  perfect  emulsion  results. 
Next  add  the  Syrup  of  Tolu,  and  the  Flavoring,  and,  lastly,  enough  Water  to  make  1000  Co. 
[old  form,  2  pints].     Finally,  mix  the  whole  thoroughly  together. 

An  85-per-cent.  Emulsion  of  Cod-Liver  Oil  may  be  prepared  by  mixing  in  the  manner  just 
prescribed : 


I 
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Metric.  Old  form. 

Cod-Liver  Oil 850  Cc.  27  fl.  oz.  %  niin. 

Tincture  of  Quillaja  (U.  S.  P.) 100  Cc.  3  fl.  oz.  96  rnin. 

Flavoring  (F.  128,  B.), 

Syrup  of  Tolu   (U.  S.  P.),  of  each,   a  sufficient 

(juuntity  

To  make 1000  Cc.  2  pints. 

Note. — Emulsion  of  Cod-Livor  Oil  made  with  Quilliija  should  Dot  be  dispensed  without  the  direction  or 
couaent  of  the  prescriber. 

125.  EMULSIO   OLEI    MORRHUiE    CUM    CALCII    ET   SODII    PHOS- 

PHATIBUS.   iV.  F. 

Emulsion  of  Cod-Liver  Oil  with  Calcium  and  Sodium  Phosphates. 

Emulsion  of  Cod-Liver  Oil  with  Phosphalcs  of  Lime  and  Soda. 

Metric.  Old  form. 

Cod-Liver  Oil 464     Gm.     15  oz.  av.  214  gr. 

Acacia,  in  fine  powder 116     Gm.        3  oz.  av.  380  gr. 

Calcium  Phosphate 17.5  Gm.  256  gr. 

Sodium  Phosphate 17.5  Gm.  256  gr. 

Syrup  of  Tolu  (U.  S.  P.) 100     Cc.         3  fl.  oz.      96  min. 

Flavoring  (F.  123,  B.), 

Water,  of  each,  a  sufficient  quantity 

To  make 1000     Cc.  2  pints. 

Emulsify  the  Oil  with  the  Acacia  and  174  Gm.  [old  form,  b  oz.  av.  354  gr.]  of  Water,  &s 
directed  under  Emulsio  Olei  Morrhuaj  (F.  124),  and  add  tlie  Flavoring.  Then  triturate  the 
Salts  to  a  fine  powder,  incorporate  with  the  Syrup  and  a  portion  of  the  remaining  Water, 
and  triturate  with  the  emulsified  Oil.  Finally,  add  enough  Water  to  make  1000  Co.  [old 
form,  2  pints],  and  mix  the  whole  thoroughly  together. 

126.  EMULSIO   OLEI   MORRHU^   CUM    CALCII    LACTO- 

PHOSPHATE.  N.  F. 

Emulsion  of  Cod-Liver  Oil  with  Calcium  Lactophosphate. 

Emulsion  oj  Cod-Liver  Oil  ivith  Lactophosphate  of  Lime. 

Metric. 

Cod- Liver  Oil 464  Gm. 

Acacia,  in  fine  powder 116  Gm. 

Calcium  Lactate  .    .        35  Gm. 

Phosphoric  Acid  (U.  S.  P.,  85%) 20  Gm. 

Syrup  of  Tolu  (U.  S.  P.) 100  Gm. 

Flavoring  (F.  123,  B.), 

Water,  of  each,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Emulsify  the  Oil  with  the  Acacia  and  174  Gm.  [old  form,  5  oz.  av.  354  gr.]  of  Water,  as 
directed  under  Emulsio  Olei  Morrhua;  (F.  124),  and  add  the  Flavoring.  Then  dissolve  the 
Calcium  Lactate  in  66  Co.  [old  form,  2  fl.  oz.]  of  Water  with  the  aid  of  the  Phosphoric  Acid, 
add  the  solution  gradually  to  the  Emulsified  Oil,  then  the  Syrup,  and,  lastly,  enough  Water  to 
make  1000  Co.  [old  form,  2  pints].     Mix  the  whole  thoroughly. 

This  Emulsion  should  be  freshly  prepared  when  dispensed. 

127.  EMULSIO   OLEI  MORRHU/E  CUM   CALCII  PHOSPHATE.  N.  F. 

Emulsion  of  Cod-Liver  Oil  with  Calcium  Phosphate. 

Emulsion  of  Cod-Liver  Oil  with  Phosphate  of  Lime. 

Metric.  Old  form. 

Cod-Liver  Oil 464  Gm.         15  oz.  uv.  214  gr. 

Acacia,  in  fine  powder 116  Gm.  3  oz.  av.  380  gr. 

Calcium  Phosphate 35  Gm.  1  oz.  av.    73  gr. 

Syrup  of  Tolu  (U.  S.  P.) 100  Cc.  3  fl.  oz.      96  min. 

Flavoring  (F.  123,  B.), 

Water,  of  each,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 
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Emulsify  the  Oil  with  the  Acacia  and  174  Gm.  [old  form,  5  oz.  av.  364  gr.]  of  Water,  as 
directed  under  Emulsio  Olei  Morrhuae  (P.  124),  and  add  the  Flavoring.  Then  triturate  the 
Calcium  Phosphate  with  the  Syrup  and  a  portion  of  the  remaining  Water,  add  the  mixture 
gradually  to  the  emulsified  Oil,  and,  lastly,  enough  Water  to  make  1000  Cc.  [old  form,  2  pints]. 
Mix  the  whole  thoroughly. 

128.  EMULSIO    OLEI    MORRHU^   CUM    EXTRACTO   MALTI.  N.  F. 
Emulsion  of  Cod-Liver  Oil  with  Extract  of  Malt. 

Metric.  Old  form. 

Cod-Liver  Oil 500  Cc.  16  fl.  oz. 

Mucilage  of  Dextrin  (F.  277) 125  Cc.  4  fl.  oz. 

Extract  of  Malt 375  Cc.  12  fl.  oz. 

To  the  Mucilage  of  Dextrin,  contained  in  a  suitable  bottle,  add  the  Extract  of  Malt,  and 
mix  them  thoroughly  by  agitation.  Then  gradually  add  the  Cod-Liver  Oil,  first  in  small 
portions,  agitating  each  time  until  the  last-added  portion  is  perfectly  incorporated. 

Note. — Extract  of  Malt,  most  suitable  for  tliis  preparation,  should  hare  about  the  same  consistence  as 
Balsam  of  Peru,  at  a  temperature  of  15°  C.  (09°  F.). 

129.  EMULSIO    OLEI    MORRHUAE   CUM    HYPOPHOSPHITE.  N.  F. 
Emulsion  of  Cod- Liver  Oil  with  Hypophosphite. 

Metric.  Old  form. 

Cod- Liver  Oil 464     Gm.      15  oz.  av.  214  gr. 

Acacia,  in  fine  powder 116     Gm.        3  oz.  av.  380  gr. 

Any  Soluble  Hypophosphite 17.5  Gm.  256  gr. 

Syrup  of  Tolu  (U.  S.  P.) 100     Cc.  3  fl.  oz.      96  min. 

Flavoring  (F.  123,  B.), 

Water,  of  each,  a  sufficient  quantity 

To  make 1000     Cc.  2  pints. 

Emulsify  the  Oil  with  the  Acacia  and  174  Gm.  [old  form,  5  oz.  av.  354  gr.]  of  Water,  as 
directed  under  Emulsio  Olei  Morrhuae  (F.  124),  and  add  the  Flavoring.  Then  dissolve  the 
Hypophosphite  in  sufficient  Water,  mix  this  solution  with  the  Syrup,  and  add  the  mixture 
gradually  to  the  emulsified  Oil.  Lastly,  add  enough  Water  to  make  1000  Cc.  [old  form,  2 
pints],  and  mix  the  whole  thoroughly. 

Note. — If  several  Hypoplidspliites  are  required,  equal  parts  of  them  may  be  uspd,  amounting  altogether 
to  17.5  Gm.  [old  form,  256  gr.]  for  the  above  formula.  Varying  quantities,  larger  or  smaller  thau  the 
above,  may,  of  course,  be  used  upon  prescription. 

130.  EMULSIO  OLEI  MORRHUiE  CUM   PRUNO  VIRGINIANA.  N.  F. 
Emulsion  of  Cod- Liver  Oil  with  Wild  Cherry. 

Metric.  Old  form. 

Cod-Liver  Oil 464  Gm.         15  oz.  av.  214  gr. 

Acacia,  in  fine  powder 116  Gm.  3  oz.  av.  380  gr. 

Fluid  Extract  of  Wild  Cherry  (U.  S.  P.) .    .    .    .      65  Cc.  2  fl.  oz. 

Syrup  of  Tolu  (U.  S.  P.) 100  Cc.  3  fl.  oz.      96  min. 

Flavoring  (F.  123,  B.), 

Water,  of  each,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Emulsify  the  Oil  with  the  Acacia  and  174  Gm.  [old  form,  5  oz.  av.  354  gr.]  of  Water,  as 
directed  under  Emulsio  Olei  Morrhuae  (F.  124),  and  add  the  Flavoring.  Mix  the  Fluid 
Extract  and  the  Syrup  with  a  portion  of  the  remaining  Water,  and  add  the  mixture 
gradually  to  the  emulsified  Oil.  Lastly,  add  enough  Water  to  make  1000  Co.  [old  form,  2 
pints],  and  mix  the  whole  thoroughly. 

131.  EMULSIO   OLEI    RICINI.  N.  F. 
Emulsion  of  Castor  Oil. 

Metric.  Old  form. 

Castor  Oil 32     Gm.  1  oz.  av.    30  gr. 

Acacia,  in  fine  powder 8     Gm.  117  gr. 

Tincture  of  Vanilla  (U.  S.  P.) 2.5  Cc.  38  min. 

Syrup  (U.  S.  P. ) 20     Cc.  308  min. 

Water,  a  sufficient  quantity  

To  make 100     Cc.  3  fl.  oz.      96  min. 
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Carefully  weigh  the  Castor  Oil  and  the  Acacia  into  a  mortar,  triturate  until  well  mixed; 
carefully  weigh  out  12  Gm.  [old  form,  176  gr.]  of  Water,  and  add  at  once  to  the  mixture 
of  Oil  and  Acacia,  triturating  bri.-dcly  until  a  thick,  creamy  cmul.sion  is  produced.  To  this 
add  gradually,  with  stirring,  a  mixture  of  the  Syrup  and  Tincture  with  a  portion  of  the 
remaining  Water,  and  finally  enough  Water  to  make  100  Cc.  [old  form,  3  fl.  oz.  90  min.]. 

The  Emulsion  contains  about  one-third  of  its  volume  of  Ciustor  Oil.  The  flavoring  may 
be  varied  to  suit  prescription.     It  should  be  freshly  prepared  as  required. 


132.  EMULSIO    OLEl    TEREBINTHIN.flE.  N.  F. 

Emulsion  of  Oil  of  Turpentine. 

Metric.  Old  form. 

Oil  of  Turpentine 12.5  Cc.  192  min. 

Acacia,  in  line  powder 2     Gm.  29  gr. 

Yolk  of  Egg 15      Cc.  228  min. 

Aromatic  Elixir  (U.  S.  P.) 15      Cc.  228  min. 

Cinnamon  Water  (U.  S.  P.),  a  sufficient  quantity 

To  make 100     Cc.  3  fl.  oz.    96  min. 

Triturate  the  Acacia  with  the  Yolk  of  Egg,  then  add  the  Oil  of  Turpentine  very  slowly, 
continuing  the  trituration,  and  finally  add  the  Aromatic  Elixir,  and  enough  Cinnamon  Water 
to  make  100  Co.  [old  form,  3  fl.  oz.  96  min.]. 

Emulsion  of  Oil  of  Turpentine,  or  of  any  Volatile  Oil,  may  also  be  prepared  according  to 
the  following  general  formula : 

Metric.  Old  form. 

Volatile  Oil    . 12.5  Cc.  192  min. 

Acacia,  in  fine  powder 6     Gm.  89  gr. 

Syrup 25     Cc.  384  min. 

Water,  a  sufficient  quantity 

To  make 100     Cc.  3  fl.  oz.    96  min. 

Pour  the  Volatile  Oil  into  a  dry  bottle,  and,  having  corked  the  latter,  agitate  it  so  that  the 
inner  surface  may  be  completely  wetted  by  the  Oil.  Then  add  the  Acacia  and  -shake  again. 
Finally,  add  the  Syrup,  and  enough  Water  to  make  100  Co.  [old  form,  3  fl.  oz.  96  min.],  and 
mix  thoroughly. 

Note. — If  this  general  formula  is  applied  to  Emulsion  of  Oil  of  Turpentine,  and  a  product  similar  to  tliat 
obtained  liy  the  first  formula  is  deuired,  the  Syrup  shuuld  be  replaced  by  Aromatic  Elixir  and  the  Water 
by  Cinnamon  Water. 

If  a  so-called  "Emulsion"  of  a  Volatile  Oil  is  to  be  made  more  permanent,  this  may  be  accomplished  by 
incorporating  with  it  a  small  portii>n  of  some  bland  fixc't  Oil,  such  as  Expressed  Oil  of  Almond.  Usually, 
1  volume  of  the  Fixed  Oil  will  be  sufficient  for  2  volumes  of  the  Volatile  Oil. 

In  this  case,  the  mixture  should  be  made  in  a  mortar,  by  trituration,  and  under  observation  of  the  rule 
laid  down  in  general  formula  for  Emulsious  (F.  123). 


133.  EMULSIO   OLEI   TEREBINTHINiE    FORTIOR.  N.  F. 
Stronger  Emulsion  of  Oil  of  Turpentine. 

Forbes^s  Emulsion  of  Oil  of  Turpentine. 

Metiic.  Old  form. 

Oil  of  Turpentine 5°     Cc.  1  fl.  ox.  288  min. 

Acacia,  in  line  powder 2.5  Gm.  37  gr. 

Water , 50     Cc.  1  fl.  oz.  288  min. 

Pour  the  Oil  of  Turpentine  into  a  perfectly  dry  vial,  having  a  capacity  of  a  little  more  than 
100  Cc.  [old  form,  3  fl.  oz.  96  min.],  and  shake  so  that  the  inner  surface  may  be  completely 
wetted  by  the  Oil.  Then  add  the  Acacia,  and  shake  again.  Now  add  one-half  of  the  Water, 
and  shake  until  the  Oil  separates  in  form  of  a  milky  Emulsion.  Add  the  remainder  of  the 
Water,  and  continue  the  shaking  until  the  Oil  separates  from  the  Water  in  the  form  of  a 
creamy  Emulsion  upon  standing. 

This  Emulsion  must  be  shaken  before  dispensing. 

Note. — The  formula  for  this  strong  Emulsion  of  Oil  of  Turpentine  is  essentially  that  proposed  by  Mr.  J. 
Winchell  Foibes,  in  1872.  While  the  Oil  -ippiu-ntos  in  the  form  of  a  cream-like  layer  upon  standing,  the 
two  liquids  are  easily  united  by  brief  KhaUiiig.  It  keeps  well,  and  is  useful  for  dispensing  small  quantities 
of  Oil  of  Turpeuti£ie  in  a  fairly  well  emulsified  condition. 
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134.  EMULSIO    PHOSPHATICA.  N.  F. 

Phosphatic  Emulsion. 

Mistura  Phosphatica. 

Metric.  Old  form. 

Cod-Liver  Oil 250     Cc.         8  fl.  oz. 

Glycerite  of  Yolk  of  Egg  (U.  S.  P.) 165      Gm.        5  oz.  av.  221  gr. 

Diluted  Phosphoric  Acid  (U.  S.  P.) 50     Cc.         1  fl.  oz.    288  min. 

Oil  of  Bitter  Almond 1.5  Cc.  22  min. 

Rum  (Jamaica) 250     Cc.         8  fl.  oz. 

Orange   Flower  Water    (U.  S.  P.),  a  sufficient 
quantity 

To  make 1000     Cc.  2  pints. 

To  the  Glycerite  of  Yolk  of  Egg  (Glyconin)  contained  in  a  suitable  bottle,  gradually  add 
the  Cod-Liver  Oil,  in  small  portions  at  a  time,  shaking  after  each  addition,  until  the  added 
portion  is  emulsified.  Then  gradually  add  the  Phosphoric  Acid,  Rum,  and  Oil  of  Bitter 
Almond,  incorporating  them  thoroughly.  Finally,  add  enough  Orange  Flower  Water  to  make 
1000  Co.  [old  form,  2  pints],  and  mix  the  whole  thoroughly. 

135.  EXTRACTA    FLUIDA.  N.  F. 
Fluid  Extracts. 

The  Fluid  Extracts  for  which  formulas  are  given  in  this  Formulary  are  intended  to  be  of 
the  same  strength  as  the  Fluid  Extracts  of  the  United  States  Pharmacopoeia,  which  directs 
that  1000  Co.  of  Fluid  Extract  shall  be  obtained  from  1000  Gm.  of  the  drug. 

General  Processes.  The  Fluid  Extracts  of  this  Formulary  are  to  be  prepared  according  to 
one  of  the  following  two  processes,  the  particular  one  to  be  employed  being  designated  in 
each  case.  These  two  processes  are  necessary  because,  in  the  preparation  of  some  Fluid 
Extracts,  two  fluids  are  successively  used,  the  first  containing  Glycerin,  and  being  in  definite 
proportion  to  the  drug  used,  while  the  second  is  free  from  Glycerin,  being  intended  for  the 
exhaustion  of  the  drug  and  subsequent  evaporation.  Accordingly  these  menstrua  are 
designated  as  Menstruum  I.  (containing  Glycerin)  and  Menstruum  II.  (containing  no 
Glycerin).  As  an  alternative  to  either  of  these  processes,  a  third  process,  dependent  upon 
Fractional  Percolation,  may  be  used.  In  this  the  use  of  heat  is  avoided,  and  it  involves  the 
use  of  only  one  kind  of  menstruum,  even  in  the  case  of  drugs  for  which  two  different 
menstrua  (I.  and  II.)  are  prescribed  in  this  Formulary.  In  the  case  of  the  latter,  a  suflScient 
quantity  of  Menstruum  I.  must  be  prepared  to  serve  throughout  the  process. 

Process  A.  The  Menstruum  contains  no  Glycerin. 

Moisten  1000  Gm.  [old  form,  60  oz.  av.]  of  the  drug  with  a  sufficient  quantity  of  the  pre- 
scribed menstruum  to  render  it  distinctly  damp  and  to  maintain  it  so  after  several  hours' 
maceration  in  a  well-covered  vessel.  When  the  drug  has  ceased  to  swell,  pack  it  in  a  suitable 
percolator,  pour  a  sufficient  quantity  of  the  menstruum  on  top,  and,  when  the  percolate  begins 
to  drop  from  the  orifice,  close  the  latter,  cover  the  percolator,  and  allow  the  contents  to 
macerate  twenty-four  hours.  Then  permit  the  percolation  to  proceed.  Receive  the  first 
876  Co.  [old  form,  42  fl.  oz.]  of  the  percolate  separately  and  set  it  aside.  Then  continue  the 
percolation  with  the  same  menstruum  until  the  drug  is  practically  exhausted.  Evaporate 
this  second  portion — at  a  temperature  sufficiently  low  to  prevent  the  loss  of  any  important 
volatile  constituent — to  a  soft  extract,  and  dissolve  this  in  a  sufficient  quantity  of  menstruum 
so  that  when  this  is  added  to  the  reserved  portion  the  product  will  measure  1000  Cc.  [old 
form,  3  pints].  Allow  the  Fluid  Extract  to  stand  a  few  days,  or  longer,  if  convenient,  and 
filter,  if  necessary. 

Process  B.  The  Menstruum  contains  Glycerin. 

Moisten  1000  Gm.  [old  form,  50  oz.  av.]  of  the  drug  v:ith  a  sufficient  quantity  of  Menstruum 
I.  to  render  it  distinctly  damp  and  to  maintain  it  so  after  several  hours'  maceration  in  a 
well-covered  vessel.  When  the  drug  has  ceased  to  swell,  pack  it  in  a  suitable  percolator  and 
pour  the  remainder  of  Menstruum  I.  on  top.  When  this  has  just  disappeared  from  the  surface, 
follow  it  by  a  sufficient  quantity  of  Menstruum  II.  As  soon  as  the  percolate  begins  to  drop  from 
the  orifice,  close  the  latter,  cover  the  percolator,  and  allow  the  contents  to  macerate  during 
twenty-four  hours.  Then  permit  the  percolation  to  proceed.  Receive  the  first  875  Co.  [old 
form,  42  fl.  oz.]  of  the  percolate  separately  and  set  it  aside.  Then  continue  the  percolation 
with  Menstruum  II.  until  the  drug  is  practically  exhausted.  Evaporate  this  second  portion 
— at  a  temperature  sufficiently  low  to  prevent  the  loss  of  any  important  volatile  constituent 
— to  a  soft  extract,  and  dissolve  this  in  a  sufficient  quantity  of  Menstruum  II.,  so  that  when 
this  is  added  to  the  reserved  portion,  the  product  will  measure  1000  Co.  [old  form,  3  pints]. 
Allow  the  Fluid  Extract  to  stand  a  few  days,  or  longer,  if  convenient,  and  filter,  if  necessary. 
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Process  C.     Fractional  Percolation. 

Take  of  the  drug,  in  powder  of  the  prescribed  fincnesH,  1000  Gm.  [old  form,  50  oz.  av.], 
and  divide  it  into  three  portions,  of  600  [old  form,  25  02.  av.],  325  [old  form,  16i  oz.  av.], 
and  175  Gm.  [old  form.  Hi  oz.  av.],  respectively. 

Moisten  the  first  portion  of  the  drug  (500  Gm.  [old  form,  50  oz.  av.])  with  the  menstruum, 
and  percolate  in  the  usual  manner.  Set  aside  the  first  175  Cc.  [old  form,  8  11.  oz.  .'}  fl.  dr.] 
of  percolate,  and  continue  until  1500  Cc.  [old  form,  4J  pints]  more  of  percolate  have  paaned, 
which  must  be  received  in  several  portions,  so  that  the  more  concentrated  will  be  separate 
from  the  last,  weak  percolate. 

Then  moisten  the  second  portion  of  the  drug  (325  Gm.  [old  form,  IfiJ  oz.  av.])  with  the  more 
concentrated  percolates  received  during  the  preceding  operation  after  the  first  175  Co.  [old 
form,  8  fl.  oz.  3  fl.  dr.]  have  passed,  and  percolate  again  in  the  usual  manner,  using  the  several 
reserved  percolates,  successively,  as  menstrua.  Set  aside  the  first  325  Co.  [old  form,  15  il. 
oz.  5  fl.  dr.],  and  continue  the  percolation  until  660  Cc.  [old  form,  31  fl.  oz.]  more  have 
passed,  which  should  also  be  received  in  several  portions. 

Finally,  moisten  tlie  third  portion  of  the  drug  (176  Gm.  [old  form,  8J  oz.  av.])  with  the 
most  concentrated  of  the  last  reserved  percolates,  and  proceed  as  directed  for  the  second 
portion.  Collect  500  Cc.  [old  form,  IJ  pints]  of  percolate,  and  mi.x  with  the  two  portions 
(325  and  175  Cc.  [old  form,  15  fl.  oz.  6  fl.  dr.  and  8  fl.  oz.  3  fl.  dr.])  previously  set  aside,  so 
as  to  make  1000  Cc.  [old  form,  3  pints]  of  Fluid  Extract. 

l^ote. — If  this  method  is  applied  to  drugs  for  which  the  Process  B  is  directed,  use  a  sufficient  quauUty  ot, 
Menstruum  I  to  obtain  the  required  quantities  of  percolate,  aud  omit  the  use  of  Menstruum  II. 

136.  EXTRACTUM    ADONIDIS    FLUIDUM.  N.  F. 

Fluid  Extract  of  Adonis. 

From  the  root  of  Adonis  vernalis  Linne  (Bird's  Eye). 

Process  A  (see  F.  135j. — No.  60  powder. 

Menstruum :  Alcohol. 

137.  EXTRACTUM    ALETRIDIS    FLUIDUM.  N.  F. 
Fluid  Extract  of  Aletris. 
From  the  rhizome  of  Aletris  farinosa  Linne  (Star-grass). 
Process  A  (see  F.  135). — No.  60  powder. 
Menstruum:  Diluted  Alcohol. 

138.  EXTRACTUM    ANGELICiE   RADICIS    FLUIDUM.  N.  F. 

Fluid  Extract  of  Angelica  Root. 
From  the  root  of  Angelica  Archangelica  Linne  (Angelica). 
Process  A  (see  F.  135). — No.  60  powder. 
Menstruum:  Alcohol,  3  volumes. 
Water,  2  volumes. 

139.  EXTRACTUM    APII   GRAVEOLENTIS    FLUIDUM.  N.  F. 

Fluid  Extract  of  Celery. 
From  the  seed  of  Apium  graveulcriH  Linn6  (Celery). 
Process  A  (see  F.  135). —No.  60  powder. 
Menstruum:  Alcohol,  2  volumes. 
Water,  1  volume. 

140.  EXTRACTUM    ARALIiE    RACEMOSiE   FLUIDUM.  N.  F. 

Fluid  Extract  of  Aralia  Racemosa. 

From  the  root  of  Aralia  racemosa  Linne  (American  Spikenard). 
Process  A  (see  F.  135). — No.  60  powder. 
Menstruum:  Alcohol,  2  volumes. 
Water,  1  volume. 

141.  EXTRACTUM    ARNICiE    FLORUM    FLUIDUM.  N.  F. 
Fluid  Extract  of  Arnica  Flowers. 

From  the  flower-heads  of  Arnica  mimtann  Linne  (Arnica). 
Process  A  (see  F.  135).— No.  40  powder. 
Menstruum :  Diluted  Alcohol. 
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142.   EXTRACTUM    BERBERIDIS    VULGARIS    FLUIDUM.  N.  F. 
Fluid  Extract  of  Berberis  Vulgaris. 

From  the  bark  of  the  root  of  Berberis  vulgaris  Linne  (Barberry). 
Process  A   (see  F.  135). — No.  60  powder. 
Menstruum:  Alcohol,  3  volumes. 
Water,  2  volumes. 

143.  EXTRACTUM    BOLDI    FLUIDUM.  N.  F. 

Fluid  Extract  of  Boldo. 

From  the  leaves  of  Peumus  Boldus  Molina  (Boldo). 

Process  A  (see  F.  135). — No.  60  powder. 

Menstruum:  Alcohol,  2  volumes. 

Water,  1  volume. 

144.  EXTRACTUM    BUCHU    FLUIDUM    COMPOSITUM.  N.  F. 
Compound  Fluid  Extract  of  Buchu. 

Metric.  Old  form. 

Buchu 625  Gm.  31J  oz.  av. 

Cubeb 125  Gm.  6|^  oz.  av. 

Juniper 125  Gm.  6^  oz.  av. 

Uva  Ursi 125  Gm.  6|  oz.  av. 

Process  A  (see  F.  135). — No.  40  powder. 
Menstruum:  Alcohol,  2  volumes. 
Water,  1  volume. 

145.  EXTRACTUM    CALENDUL.^    FLUIDUM.  N.  F. 

Fluid  Extract  of  Calendula. 

From  the  flowering  herb  of  Calendula  officinalis  Linne  (Marigold). 

Process  A  (see  F.  135). — No.  40  powder. 

Menstruum:  Alcohol,  2  volumes. 

Water,  1  volume. 

146.  EXTRACTUM    CAMELLIiE    FLUIDUM.  N.  F. 
Fluid  Extract  of  Camellia. 

From  the  commercial  dried  leaves  of  Camellia  Thea  Link  (Tea). 
Process  B  (see  F.  135). — No.  40  powder. 
Menstruum,  I. :  Alcohol,  250  Cc.  [old  form,  12  fl.  oz.]. 
Water,  685  Cc.  [old  form,  33  fl.  oz.]. 
Glycerin,  65  Cc.  [old  form,  3  fl.  oz.]. 
Menstruum  II.  :  Alcohol,  1  volume. 
Water,  3  volumes. 

Note. — It  is  recommended  that  the  best  quality  of  commercial  black  tea,  preferably  "Formosa  Oolong," 
be  employed  for  this  preparation. 

147.  EXTRACTUM  CAULOPHYLLI  FLUIDUM.  N.  F. 

Fluid  Extract  of  Caulophyllum. 

From  the  rhizome  and  rootlets  of  Caulophyllum  thalictroides  Michaux  (Blue  Cohosh). 

Process  A  (see  F.  135). — No.  60  powder. 

Menstruum:  Alcohol,  3  volumes. 

Water,  1  volume. 

148.  EXTRACTUM   COFFEiE   VIRIDIS    FLUIDUM.  N.  F. 
Fluid  Extract  of  Green  Coffee. 
From  the  commercial,  unroasted  seeds  of  Coffea  arabica  Linne  (Cofiee). 
Process  B  (see  F.  135). — No.  20  powder. 
Menstruum  I. :  Alcohol,  250  Cc.  [old  form,  12  fl.  oz;.]. 
Water,  685  Cc.  [old  form,  33  fl.  oz.]. 
Glycerin,  65  Cc.  [old  form,  3  fl.  oz.]. 
Menstruum,  II. :  Alcohol,  1  volume. 
Water,  3  volumes. 

Note. — It  is  recommended  that  the  best  quality  of  either  of  the  commercial  varieties  known  as  "  Java" 
or  "  Mocha"  coflee  be  employed  for  this  preparation. 
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149.  EXTRACTUM    COFFE.^    TOSTiE    FLUIDUM.   N.  F. 

Fluid  Extract  of  Roasted  Coffee. 
From  the  commercial  roasted  seeds  of  Coffea  arabica  Linno  (Cofl'ee). 
Process  li  (see  F.  135). — No.  20  powder. 
Menstruum  I. 


Alcohol,  250  Cc.  [old  form,  12  fl.  oz.]. 
Water,  685  Cc.  [old  form,  83  fl.  oz.]. 
Glycerin,  65  Cc.  [old  form,  3  fl.  oz.J. 


Menstruum  II. :  Alcohol,  1  volume 
Water,  8  volumes. 
AWe.— See  the  note  to  the  preceding. 

150.  EXTRACTUM  CONVALLARI/E  FLORUM  FLUIDUM.  N.  F. 

Fluid  Extract  of  Convallaria  Flowers. 

From  the  flowers  of  Convallaria  mnjalis  Linne  (Lily  of  the  Valley). 

Process  A  (see  F.  185). — No.  40  powder. 

Menstruum:  Diluted  Alcohol. 

151.  EXTRACTUM    COPTIS   FLUIDUM.  N.  F. 

Fluid  Extract  of  Coptis. 

From  the  rhizome  and  rootlets  of  Cuptis  trij'olia  Salisbury  (Goldthread). 

Process  A  (see  F.  135). — No.  40  powder. 

Menstruum :  Diluted  Alcohol. 

152.  EXTRACTUM    CORNUS   FLUIDUM.  N.  F. 

(U.  S.  p.,  1880.) 

Fluid  Extract  of  Cornus. 

See  page  1297. 

From  the  bark  of  the  root  of  Cornus  Florida  Linne  (Dogwood). 

Process  B  (see  F.  185). — No.  60  powder. 

Menstruum,   I. :  Glycerin,  150  Cc.  [old  form,  7J  fl.  oz.]. 

Diluted  Alcohol,  850  Cc.  [old  form,  40|  fl.  oz.]. 
Menstruum  II. :  Diluted  Alcohol. 

153.  EXTRACTUM    CORNUS   CIRCINATiE   FLUIDUM.  N.  F. 

Fluid  Extract  of  Cornus  Circinata. 

From  the  bark  of  Cornus  circinata  L'Heritier  (Green  Osier). 

Process  A  (see  F.  135). — No.  40  powder. 

Menstruum :  Diluted  Alcohol. 

154.  EXTRACTUM    CORYDALIS    FLUIDUM.  N.  F. 
Fluid  Extract  of  Corydalis. 

From  the  tubers  of  Dicentra  canadensis  De  Candollo  (Turkey  Corn). 
Process  A  (see  F.  135). — No.  60  powder. 
Menstruum:  Alcohol,  3  volumes. 
Water,  1  volume. 

155.  EXTRACTUM    COTO   FLUIDUM.  N.  F. 

Fluid  Extract  of  Coto. 
From  Coto  bark,  derived  from  an  undetermined  tree,  native  of  tropical  South  America. 
Process  A  (see  F.  135). — No.  60  powder. 
Menstimum :  Alcohol,  9  volumes. 
Water,  1  volume. 

156.   EXTRACTUM    FERRI    POMATUM.  N.  F. 

Ferrated  Extract  of  Apples. 

Ferri  Malas  Crudus.     Crude  Malate  of  Iron. 

Metric.  Old  form. 

Iron,  in  the  form  of  fine,  bright  wire,  and  cut    .    .      20  Gm.  140  gr. 

Ripe  Sour  Apples looo  Gm.  16  oz.  av. 

Water a  suflicient  quantity. 
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Convert  the  Sour  Apples  into  a  homogeneous  pulp  by  pounding  or  grinding,  and  express  the 
liquid  portion.  Then  mix  the  latter  with  the  Iron  in  an  enamelled  or  porcelain  vessel, 
macerate  for  forty-eight  hours,  and  then  apply  the  heat  of  a  water-bath,  until  no  more  bubbles 
of  gas  are  given  off,  adding  a  little  water  from  time  to  time  to  make  up  any  loss  by  evapora- 
tion. Dilute  the  liquid  with  Water  to  make  it  weigh  1000  Qm,  [old  form,  16  oz.  av.],  and 
set  it  aside  for  a  few  days.  Then  filter,  and  evaporate  the  filtrate  in  the  before-mentioned 
vessel  to  a  thick  extract,  which  should  be  greenish-black,  and  should  yield  a  clear  solution 
with  water. 

157.  EXTRACTUM  FUCI  FLUIDUM.  N.  F. 

Fluid  Extract  of  Fucus. 

From  the  thallus  of  Fucus  vesiculosus  Linne  (Bladder-wrack). 

Process  A  (see  F.  135). — No.  40  powder. 

Menstruum:  Alcohol,  3  volumes. 

Water,  1  volume. 

158.  EXTRACTUM    GLYCYRRHIZiE   DEPURATUM.  N.  F. 
Purified  Extract  of  Glycyrrhiza. 

Purified  Extract  of  Liquorice. 
Extract  of  Glycyrrhiza,  in  sticks, 
Water,  each a  suflBcient  quantity. 

Put  a  layer  of  well-washed  rye-straw  over  the  bottom  of  a  keg  or  other  suitable  tall  vessel. 
Then  put  a  single  layer  of  sticks  of  Extract  of  Glycyrrhiza,  broken  into  coarse  pieces,  over  it. 
Continue  to  put  in  alternate  layers  of  straw  and  Extract  of  Glycyrrhiza  until  the  vessel  is  full 
or  the  whole  of  the  Extract  has  been  disposed  of.  Fill  the  vessel  with  cold  Water,  and  allow 
it  to  remain  for  three  days.  Then  draw  off  the  solution  which  has  formed  by  means  of  a 
faucet,  or  siphon,  or  otherwise,  refill  the  vessel  with  cold  Water,  and  proceed  as  before.  Mix 
the  several  solutions  obtained,  allow  any  suspended  matter  to  subside,  decant  the  clear  solu- 
tion, and  strain  the  remainder  without  pressure.  Finally,  evaporate  the  liquid  on  a  water- 
bath  to  the  consistence  of  a  pilular  extract. 

iVofe. — Purified  Extract  of  Glycyrrhiza  should  not  be  confounded  with  the  o£Bcial  Pure  Extract  of 
Glycyrrhiza  (Extraclum  Glycyrrhizx  Parum). 

159.  EXTRACTUM    HELIANTHEMI    FLUIDUM.  N.  F. 
Fluid  Extract  of  Helianthemum. 

From  the  herb  of  Helianthemum  canadense  Michaux  (Frost-wort). 
Process  A  (see  F.  135). — No.  40  powder. 
Menstruum :  Diluted  Alcohol. 

160.  EXTRACTUM    HUMULI    FLUIDUM.  N.  F. 

Fluid  Extract  of  Hops. 

From  the  strobiles  of  Humulus  Lupulus  Linne  (Hops). 

Process  A  (see  F.  135). — No.  20  powder. 

Menstruum:  Alcohol,  5  volumes. 

"Water,  3  volumes. 

161.  EXTRACTUM    HYDRANGEiE   FLUIDUM.  N.  F. 
Fluid  Extract  of  Hydrangea. 

From  the  root  of  Hydrangea  arborescens  Linne  (Seven  Barks). 
Process  A  (see  F.  135). — No.  60  powder. 
Menstruum:  Alcohol,  3  volumes. 
Water,  2  volumes. 

162.  EXTRACTUM  JALAP.^   FLUIDUM.  N.  F. 
Fluid  Extract  of  Jalap. 

From  the  tuberous  root  of  Exogonium.  Purga  Bentham  (Jalap). 
Process  A  (see  F.  135). — No.  60  powder. 
Menstruum:  Alcohol. 

163.  EXTRACTUM   JUGLANDIS   FLUIDUM.  N.  F. 
Fluid  Extract  of  Juglans. 

From  the  inner  bark  of  the  root  of  Juglans  cinerea  Linne  (Butternut). 
Process  A  (see  F.  135). — No.  40  powder. 
Menstruum:  Diluted  Alcohol. 
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164.  EXTRACTUM   JUNIPERI    FLUIDUM.  N.  F. 

Fluid  Extract  of  Juniper. 

From  the  fruit  of  Junlperus  commimia  Linn6  (Juniper). 

Process  A  (see  F.  135). — No.  10  powder. 

Menstruum :  Diluted  Alcohol. 

165.  EXTRACTUM    KAViE    FLUIDUM.  N.  F. 
Fluid  Extract  of  Kava. 

From  the  root  of  Piper  methysticum  Forster  (Kavu ;   Kava-kava  ;  Ava). 
Process  A  (see  F.  135). — No.  40  powder. 
Menstruum:  Alcohol,  3  volumes. 
Water,  2  volumes. 

166.  EXTRACTUM    LACTUCARII    FLUIDUM.  N.  F. 

(U.  S.  P.,  1880.) 
Fluid  Extract  of  Lactucarium. 

See  page  1298. 

167.  EXTRACTUM    MALTI.  N.  F. 

(U.  S.  P.,  1880.) 
Extract  of  Malt. 

See  page  1298. 

168.  EXTRACTUM    MALTI    FLUIDUM.  N.  F. 
Fluid  Extract  of  Malt. 

Metric.  Old  form. 

Malt 1000  Gm.  21J  oz.  av. 

Alcohol, 

Water,  each a  sufficient  quantity. 

Reduce  the  Malt  to  a  coarse  powder,  not  finer  than  No.  20.  Moisten  it  with  600  Co. 
[old  form,  11  fl.  02.]  of  a  uii.xture  of  one  volume  of  Alcohol  and  three  volumes  of  Water,  and 
set  it  aside,  well  covered,  until  it  has  ceased  to  swell.  Then  mix  it  with  as  much  of  the 
menstruum  as  it  will  take  up  without  dripping,  pack  it  uniformly,  but  without  pressure,  in 
a  percolator,  and  add  enough  of  the  before-mentioned  menstruum  to  cover  it.  When  the 
liquid  begins  to  drop  from  the  orilice,  close  the  latter,  and  allow  the  contents  to  macerate 
during  twenty-four  hours,  adding  from  time  to  time  more  menstruum,  if  necessary,  to  keep 
the  malt  just  covered.  Then  remove  the  cork  and  allow  the  percolation  to  proceed  until 
the  percolate  weighs  750  Gm.  [old  form,  16  oz.  av.].  Set  this  aside,  well  corked,  until  any 
suspended  matters  have  been  deposited.     Then  decant  the  clear  liquid  and  preserve  it  for  use. 

Note. — The  product  thus  obtainod  may  l<e  regarded  bh  lieiiig  pructicallv  equivalent  to  the  dnij?  in  the 
proportion  of  minim  for  grain,  tlie  ajiparent  excess  of  dissnlved  niatti-iB  )>rc»ieiit  in  the  first  portions  of  the 
percolate  being  about  offset  by  the  soluble  matters  still  remaining  in  tUe  drug  when  the  percolation  is 
interrupted. 

169.   EXTRACTUM    MENYANTHIS    FLUIDUM.  N.  F. 
Fluid  Extract  of  Menyanthes. 
From  the  leaves  of  Menyanthes  trifoliata   Linne  (Buckl)ean. — Trifolium   fibrinum 
Germ.  Pharm.). 

Process  A  (see  F.  135). — No.  20  powder. 
Menstruum:  Diluted  Alcohol. 


170.   EXTRACTUM    MEZEREI    FLUIDUM.  N.  F. 

See  page  414. 

Fluid  Extract  of  Mezereum. 

From  the  bark  of  Daphne  Mezereum  Linne,  and  of  other  species  of  Daphne. 
Process  A  (see  F.  135). — No.  30  powder. 
Menstruum. :  Alcohol. 
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171.  EXTRACTUM    PETROSELINI    RADICIS   FLUIDUM.  N.  F. 

Fluid  Extract  of  Parsley  Root. 

From  the  root  of  Petroselinum  sativum  Hoflmann  (Parsley). 

Process  A  (see  F.  135). — No.  40  powder. 

Menstruum :  Diluted  Alcohol. 

172.  EXTRACTUM    QUILLAJiE   FLUIDUM.  N.  F. 
Fluid  Extract  of  Quillaja. 

From  the  bark  of  Quillaja  Sajjonaria  Molina  (Soap-Bark). 
Process  A  (see  F.  135). — No.  40  powder. 
Menstruum,:  Diluted  Alcohol. 

173.  EXTRACTUM    RHAMNI    PURSHIANiE    FLUIDUM    ARO- 

MATICUM.  N.  F. 

Aromatic  Fluid  Extract  of  Rhamnus  Purshiana. 

Arom,atic  Fluid  Extract  of  Cascara  Sagrada. 

Metric.  Old  form. 

Rhamnus  Purshiana,  in  No.  60  powder looo  Gm.  50    oz.  av. 

Glycyrrhiza,  in  No.  40  powder loo  Gm.  5    oz.  av. 

Calcined  Magnesia 125  Gm.  6 J  oz.  av. 

Glycerin 250  Cc.  12    fl.  oz. 

Compound  Spirit  of  Orange  (U.  S.  P.) 10  Cc.  4    fl.  dr. 

Alcohol 500  Cc.  24    fl.  oz. 

Water, 

Diluted  Alcohol  (U.  S.  P.),  of  each,  a  suflBcient 
quantity 

To  make 1000  Cc.  3  pints. 

Mix  the  powdered  drugs  and  the  Magnesia  with  2000  Cc.  [old  form,  6  pints]  of  Water; 
macerate  for  twelve  hours  and  then  dry  the  mixture  on  a  water-bath  at  a  gentle  heat.  Mix 
the  Glycerin  and  the  Alcohol  with  250  Cc.  [old  form,  12  fl.  oz.]  of  Water,  and  percolate  the 
dried  powders  with  this  menstruum,  followed  by  Diluted  Alcohol,  according  to  the  directions 
given  under  Process  B  (see  F.  135).  Reserve  the  first  850  Cc.  [old  form,  41  fl.  oz.]  that  pass, 
and  set  this  aside.  Continue  the  percolation  with  Diluted  Alcohol  to  practical  exhaustion, 
evaporate  this  second  portion  to  a  soft  extract,  dissolve  it  in  the  reserved  portion,  and  add 
the  Compound  Spirit  of  Orange  and  sufficient  Diluted  Alcohol  to  make  1000  Cc.  [old  form, 
3  pints]  of  Fluid  Extract. 

174.  EXTRACTUM  SENN^  FLUIDUM  DEODORATUM.  N.  F. 

Deodorized  Fluid  Extract  of  Senna. 

Metric.  Old  form. 

Senna,  in  No.  60  powder 1000  Gm.  50  oz.  av. 

Alcohol, 

Water,  each a  suflBcient  quantity. 

Moisten  the  Senna  with  350  Cc.  [old  form,  17  fl.  oz.]  of  Alcohol,  pack  it  firmly  in  a 
percolator,  and  percolate  it  with  Alcohol  until  it  is  practically  exhausted  by  this  menstruum. 
The  alcoholic  percolate  thus  obtained  is  to  be  rejected,  and  the  alcohol  may  be  recovered 
therefrom  by  distillation.  Then  take  out  the  moist  powder,  dry  it,  and  prepare  a  Fluid 
Extract  by  the  Process  and  Menstruum  below  mentioned  : 
Process  A  (see  F.  135). 
Me?istruum:  Diluted  Alcohol. 

175.  EXTRACTUM    STERCULIiS:   FLUIDUM.  N.  F. 
Fluid  Extract  of  Sterculia. 

From  the  seeds  of  Sterculia  acuminata  R.  Brown  (Cola:  Kola). 
Process  B  (see  F.  135). — No   20  powder. 
Me7istruu.m  I.:  Alcohol,  250  Cc.  [old  form,  12  fl.  oz  ]. 
Water,  685  Cc.  [old  form,  33  fl.  oz.]. 
Glycerin,  65  Cc.  [old  form,  3  fl.  oz.]. 
Menstruum  II. :  Alcohol,  1  volume. 
Water,  3  volumes. 
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176.  EXTRACTUM    STILLINGIiE    FLUIDUM    COMPOSITUM.  A'.  F. 
Compound  Fluid  Extract  of  Stillingia. 

Metric.  oil]  form. 

Stillingia 250  Gm.  12J  uz.  av. 

Corydalis  (root) 250  Gm.  12|  oz.  av. 

Iris 125  Gm.  6J  oz.  av. 

Sambucus 125  Gm.  G\  oz.  av. 

Chimaphila 125  Gm.  6\  oz.  av. 

Coriander 65  Gm.  8}  oz.  av. 

Xanthoxylum  Berries 60  Gm.  3    oz.  av. 

Reduce  the  drugs  to  a  moderately  coarse  (No.  40)  powder,  and  prepare  a  Fluid  Extract  in 
the  usual  manner,  by  the  Process  and  Menstrua  below  mentioned. 
Process  B  (see  F.  135). 

Menstruum    I.:  Alcohol,  500  Cc.  [old  form,  24  fl.  oz.]. 
Glycerin,  250  Cc.  [old  form,  12  fl.  oz.]. 
WatiT,  250  Cc.  [old  form,  12  fl.  oz.]. 
Menstruum  II. :  Diluted  Alcoliol. 

177.  EXTRACTUM    TRILLII    FLUIDUM.  N.  F. 

Fluid  Extract  of  Trillium. 

From  the  rhizome  of  TriUluyn  ercctum  l.inne,  and  other  specie.s  of  Trillium  (Bethroot). 

Process  A  (see  F.  135). — No.  40  powder. 

Menstruum  :  Alcohol,  3  volumes. 

Water,  2  volumes. 

178.  EXTRACTUM    TURNER^E    FLUIDUM.  N.  F. 
Fluid  Extract  of  Turnera. 
From  the  leaves  of  Turnera  7nicroj>hylla  De  Candolle,  and  other  species  of  Thimera 
(Damiana). 

Process  A  (see  F.  135). — No.  20  powder. 
Menstruum:  Alcohol,  2  volumes. 
Water,  1  volume. 

179.  EXTRACTUM    URTICiE    FLUIDUM.  N.  F. 
Fluid  Extract  of  Urtica. 

From  the  root  of  Urtica  dioica  Linne  (Nettle). 
Process  A  (see  F.  135). — No.  40  powder. 
Menstruum:  Diluted  Alcohol. 

180.  EXTRACTUM    VERBASCI    FLUIDUM.  iV^.  F. 

Fluid  Extract  of  Verbascum. 
From  the  leaves  and  flowers  of  Verbascum  Thnpsus  Linne  (Mullein). 
Process  A  (see  F.  135) — No.  20  powder. 
Menstruum :  Diluted  Alcohol. 

181.  EXTRACTUM    VERBEN.ffi    FLUIDUM.  N.  F. 

Fluid  Extract  of  Verbena. 

From  the  root  of  Verhena  hastafa  Linne  (Vervain). 
Process  A  (see  F.  135). — No.  40  powder. 
Menstruum :   Diluted  Alcohol. 

182.  EXTRACTUM    ZEJE    FLUIDUM.   ;V.  F. 

Fluid  Extract  of  Zea. 

Extractmn  Stigmatum  Maydis  FLuidum.     Fluid  F.rfrnct  of  Corn  Silk. 

From  the  stigmata  of  Zea  Mays  Linne  (Indian  Corn). 

Process  A  (sec  F.  135). — No.  40  powder. 

Menstruum:  Diluted  Alcohol. 
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183.  FERRI    HYPOPHOSPHIS.  N.  F. 

Hypophosphite  of  Iron. 

Ferric  Hypophosphite. 

Metric.  Old  form. 
Iron  and  Ammonium  Sulphate  (U.  S.  P.),  in 

perfect  crystals loo  Gm.  3  oz.  av.  231  gr. 

Sodium  Hypophosphite 67  Gm.  2  oz.  av.  159  gr. 

Distilled  Water a  sufficient  quantity. 

Dissolve  the  Iron  and  Ammonium  Sulphate  in  400  Cc.  [old  form,  13  fl.  oz.  252  min.]  and 
the  Sodium  Hypophosphite  in  125  Cc.  [old  form,  4  fl.  oz.  109  min.]  of  Distilled  Water,  and, 
if  necessary,  filter  each  solution.  Then  mix  them,  and  stir  thoroughly ;  after  a  short  time 
transfer  the  mixture  to  a  close  linen  or  muslin  strainer,  and  wash  the  precipitate  with 
Distilled  Water  until  the  washings  run  off  tasteless.  Transfer  the  strainer  to  a  warm  place, 
and,  when  the  contents  are  dry,  preserve  them  for  use. 

Hypophosphite  of  Iron  {ferric)  may  also  be  prepared  in  the  following  manner: 

Metric.  Old  form. 

Calcium  Hypophosphite 100  Gm.  3  oz.  av.  231  gr. 

Solution  of  Ferric  Chloride  (U.  S.  P.), 

Distilled  Water,  of  each a  sufficient  quantity. 

Dissolve  the  Calcium  Hypophosphite  in  1200  Cc.  [old  form,  40  fl.  oz.  276  min.]  of  Distilled 
Water,  and  filter  the  solution.  To  this  add  Solution  of  Ferric  Chloride,  in  small  portions, 
stirring  well  each  time  and  allowing  the  precipitate  to  subside  before  adding  a  fresh  portion. 
Towards  the  end,  remove  a  small  quantity  of  the  clear  supernatant  liquid,  add  to  it  some 
Solution  of  Ferric  Chloride  diluted  with  ten  times  its  volume  of  Water,  and  observe  whether 
any  turbidity  occurs  either  at  once  or  after  a  few  minutes.  If  it  remains  clear,  the  precipi- 
tation may  be  regarded  as  complete.  Then  transfer  the  mixture  to  a  close  linen  or  muslin 
strainer,  and  wash  the  precipitate  with  Distilled  Water,  until  the  washings  run  oflF  tasteless. 
Transfer  the  strainer  to  a  warm  place,  and,  when  the  contents  are  dry,  preserve  them  for  use. 


184.  GELATINUM    CHONDRI.  N.  F. 

Irish  Moss  Gelatin. 

Metric.  Old  form. 

Irish  Moss 1000  Gm.  35  oz.  av.  120  gr. 

Water a  sufficient  quantity. 

Wash  the  Irish  Moss  with  cold  Water,  then  place  it  in  a  suitable  vessel,  add  50,000  Cc. 
[old  form,  106  pints]  of  hot  Water,  and  heat  it  on  a  boiling  water-bath,  for  fifteen  minutes, 
frequently  stirring.  Strain  the  decoction,  while  hot,  through  a  strong  muslin  strainer ;  return 
the  strained,  mucilaginous  liquid  to  the  water-bath,  evaporate  it  to  a  semi-fluid  consistence, 
then  transfer  it  to  shallow,  flat-bottomed  trays,  and  evaporate  it  at  a  temperature  not  exceeding 
90°  C.  (194°  F.),  so  that  the  Gelatin  may  become  detached  in  scales. 

;^oU. — Irish  Moss  Gelatin  thus  prepared  furnishes  a  Mucilage  of  Irish  Moss  which  is  opaque,  like  that 
made  directly  from  the  Moss  itself  It  may  be  prepared  so  as  to  yield  a  transparent  mucilage  by  following 
the  plan  pointed  out  in  the  Note  to  MucUago  Chondri  (F.  275). 


185.  GLYCERITUM    BISMUTHI.  N.  F. 
Glycerite  of  Bismuth. 

Liquor  Bismuthi  Concentratus.     Concentrated  Solution  of  Bismuth. 

Metric.  Old  form. 

Bismuth  and  Ammonium  Citrate 275  Gm.  9  oz.  av.  78  gr. 

Stronger  Ammonia  Water  (U.  S.  P.) a  sufficient  quantity. 

Glycerin 500  Cc.  1  pint. 

Water,  a  sufficient  quantity  ^ 

To  make 1000  Cc.  2  pints. 

Triturate  the  Bismuth  and  Ammonium  Citrate  with  360  Cc.  [old  form,  11  fl.  oz.  96  min.] 
of  Water  and  250  Co.  [old  form,  8  fl.  oz.]  of  Glycerin,  and  add  to  it  gradually  just  enough 
Stronger  Ammonia  Water  to  dissolve  the  Salt  and  to  produce  a  neutral  solution.  Then  add 
the  remainder  of  the  Glycerin  and  enough  Water  to  make  1000  Co.  [old  form,  2  pints],  and 
filter. 

Each  fluidrachm  contains  16  grains  of  Bismuth  and  Ammonium  Citrate. 
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186.  GLYCERITUM    GUAIACI.  iV^  F. 

Glycerite  of  Guaiac. 

Metric.  Old  form. 

Guaiac  (U.  S.  P.),  in  powder 85  Gm.  2  oz.  av.  365  gr. 

Solution  of  Potassa  (U.  S.  P.) 65  Cc.  2  fl.  oz. 

Glycerin 600  Cc.  19  fl.  oz.      96  min. 

Water,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Mix  the  Solution  of  Potassa  with  300  Cc.  [old  form,  9J  fl.  oz.]  of  Water,  a<ld  the  powdered 
Guaiac,  and  macerate  for  twenty-four  hours  with  occasional  agitation.  Then  filter,  add  the 
Glycerin  and  suflicient  Water  to  make  1000  Cc.  [old  form,  2  pints]. 


187.  GLYCERITUM    PEPSINI.  N.  F. 

Glycerite  of  Pepsin. 

Metric.  Old  form. 

Pepsin  (U.  S.  P.) 85  Gm.  2  oz.  av.  365  gr. 

Hydrochloric  Acid  (U.  S.  P.) 10  Cc.  154  min. 

Purified  Talcum  (P.  395) 15  Gm.  220  gr. 

Glycerin 500  Cc.  1  pint. 

Water,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Mix  the  Pepsin  with  450  Cc.  [old  form,  14i  fl.  oz.]  of  Water  and  the  Hv'lrochloric  Acid, 
and  agitate  until  solution  has  been  efi"ected.  Then  incorporate  the  Purified  Talcum  with  the 
liquid,  filter,  returning  the  first  portions  of  the  Citrate  until  it  runs  through  clear,  and  pass 
enough  Water  through  the  filter  to  make  the  filtrate  measure  500  Co.  [old  form,  1  pint].  To 
this  add  the  (ilycerin,  and  mix. 

Each  Jiuidrachm  represents  b  grains  of  Pepsin  {U.  S.  P.). 


188.  GLYCERITUM    PICIS   LIQUIDiE.  N.  F. 

Glycerite  of  Tar. 

Metric.  Old  form. 

Tar 65  Gm.  2  oz.  av.  74  gr. 

Magnesium  Carbonate 125  Gm.  4  oz.  av.  74  gr. 

Glycerin 250  Cc.  8  fl.  oz. 

Alcohol 125  Cc.  4  fl.  oz. 

Water,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Upon  the  Tar,  contained  in  a  mortar,  pour  200  Co.  [old  form,  6  fl.  oz.  192  min.]  of  cold 
Water,  stir  them  thoroughly  together,  and  jiour  off  the  Water.  Repeat  this  once  or  twice, 
until  the  Water  only  feebly  re<l(lens  blue  litmus  paper.  Now  triturate  the  washed  Tar  with 
the  Alcohol,  gradually  incorporate  the  Magnesium  Carbonate  and  Glycerin,  and,  lastly,  625  Co. 
[old  form,  20  fl.  oz.]  of  Water.  Pour  the  mixture  upon  a  filter  of  loose  texture  ."prcad  over  a 
piece  of  straining  muslin,  and,  after  the  liquid  portion  has  passed  through,  wash  the  residue 
on  the  filter  with  Water,  until  the  whole  filtrate  measures  1000  Co.  [old  form,  2  pints]. 


189.  GLYCERITUM    TRAGACANTHiE.  N.  F. 

Glycerite  of  Tragacanth. 

Metric.  Old  form. 

Tragacanth,  in  tine  powder 125  Gm.  4  oz.  av.  179  gr. 

Glycerin 775  Cc.  26  fl.  oz.       99  min. 

Water 185  Cc.  6  fl.  oz.     122  min. 

Triturate  the  Tragacanth  with  the  Glycerin  in  a  mortar,  add  the  Water,  and  continue  the 
trituration,  until  a  homogeneous,  thick  paste  results. 

};ote.  —  Ungwutum  Glycerini  of  the  Gcrnitin  Plinrm.  Is  prepnrod  by  trlturatluR  1  part  of  powdered 
Tragacanth  with  ft  parts  (hy  weight)  of  Alcohol  (of  about  91  percent.),  then  adding  50  parts  of  Ulyceriu, 
aud  heuciug  on  a  uteaui  hulh. 
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190.  GOSSYPIUM    STYPTICUM,  N.  F. 
Styptic  Cotton. 
Purified  Cotton  (IT.  S.  P.), 
Solution  of  Feme  Chloride  (U.  S.  P.), 
Glycerin, 

Water,  of  each a  suflBcient  quantity. 

Mix  the  liquids  in  the  proportion  of  five  parts  of  the  Iron  Solution,  one  part  of  Glycerin, 
and  four  parte  of  Water,  in  such  quantities  that  the  Purified  Cotton  shall  be  completely 
immersed  in  the  liquid  when  gently  pressed.  Allow  the  Cotton  to  remain  in  the  liquid  one 
hour,  then  remove  it,  press  it  until  it  has  been  brought  to  tioice  its  original  weight,  spread  it 
out  in  thin  layers,  in  a  warm  place,  protected  from  dust  and  light,  and  when  it  is  sufficiently 
dry  transfer  it  to  well -closed  receptacles. 


191.  INFUSUM    BRAYERiE.  N.  F. 

(U.  S.  P.,  1880.) 
Infusion  of  Brayera. 

See  page  1299. 

192.  INFUSUM    GENTIANiE   COMPOSITUM    FORTIUS.  N.  F. 

Stronger  Compound  Infusion  of  Gentian. 

Metric.  Old  form. 

Gentian 125  Gm.  4  oz.  av.  74  gr. 

Coriander 35  Gm.  1  oz.  av.  74  gr. 

Bitter  Orange  Peel 35  Gm.  1  oz.  av.  74  gr. 

Diluted  Alcohol  (U.  S.  P.),  a  suflBcient  quantity 

To  make 1000  Cc.  2  pints. 

Reduce  the  drugs  to  a  moderately  coarse  (No.  40)  powder,  moisten  it  with  Diluted  Alcohol, 
pack  it  in  a  percolator,  and  percolate  with  Diluted  Alcohol,  until  1000  Co.  [old  form,  2 
pints]  are  obtained. 

Note. — When  InfvMim  Gentianx  Compositwm  is  prescribed,  mix  1  -volume  of  this  preparation  with  3 
volumes  of  water.     A  little  alcohol  may  be  added  to  clear  the  Infusion. 


193.  INFUSUM    ROSiE   COMPOSITUM.  N.  F. 

Compound  Infusion  of  Rose. 

Metric.  Old  form. 

Red  Rose i3  Gm-  191  gr. 

Diluted  Sulphuric  Acid  (U.  S.  P.) 9  Cc.  138  min. 

Sugar 40  Gm.         1  oz.  av.  147  gr. 

Boiling  Water 1000  Cc.  2  pints. 

Pour  the  Boiling  Water  upon  the  Rose  in  a  glass  or  porcelain  vessel,  add  the  Acid,  cover  the 
vessel,  and  macerate  for  an  hour.     Then  dissolve  the  Sugar  in  the  liquid  and  strain. 


194.  lODOFORMUM    AROMATISATUM.  N  F. 

Aromatized  Iodoform. 

Deodorized  Iodoform. 

Metric.  Old  form. 

Iodoform 96  Gm.  3  oz.  av.  169  gr. 

Cumarin 4  Gm.  62  gr. 

Mix  them  intimately  by  trituration. 

A'o<e.— Should  cumarin  not  be  available,  or  should  it  be  oljectionable  to  the  patient,  the  odor  of  lodo- 
fiirui  may  also  be  more  or  less  masked  by  many  essentinl  oils, — for  instance,  those  of  peppermint,  cloves, 
cinnamon,  citronella.  liprgamot,  sassafras,  eucalyptus,  etc.  Another  efficient  covering  agent  is  freshly 
roaRted  and  powdered  coffee. 

The  odor  of  Iodoform  may  be  removed  from  the  hands,  or  any  utensils  which  it  has  come  in  contact 
with,  by  washing  them  with  an  aqueous  solution  of  tannic  acid. 
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195.  LAC   FERMENTATUM.  N.  F. 
Fermented  Milk. 

Kiinujss. 

Metric.  Old  form. 

Cow's  Milk,  fresh 1000  Cc.  2  pints. 

Yeast,  eemi-liquid 5  Cc.  7G  inin. 

Sugar 35  Gm.  1  oz.  av.  73  t;r. 

Dissolve  the  Sugar  in  the  Milk,  contained  in  a  strong  bottle,  add  the  Yeast,  cork  the  bottle 
securely,  and  keep  it  at  a  temperature  between  2;j°  and  32°  C.  (73.4°  to  89.6°  F.)  for  si.t 
hours ;  then  transfer  it  to  a  cold  ])lace. 

Note. — In  place  of  preparing  Kumyss  with  sweet  milk  and  waiting  until  it  turns  sour,  the  casein  may 
be  precipitatoil  at  once  by  the  aiUlition  of  one-thiid  of  ready  Kumyss  to  fresh  milk.  Yeast  is  not  necessary, 
but  Sugar  must  bo  added  to  produce  enoupli  Carbonic  Acid  Gas  to  cause  efTervcsconce. 

Kumyss  may  also  be  made  from  sour  milk,  freed  from  its  crusts  of  cream,  by  breaking  up  the  curd  by 
vigorous  stirring,  and  causing  alcoholic  fermentation  by  addition  of  Sugar  and  Yenst.  The  cream  removed 
may  be  replaced  by  sweet  cream. 

Kephir-Kumyss  is  prepared  liy  adding  active  Eephir  grains  to  fresh  milk,  kept  at  a  temperature  of  70° 
to  80°  F.,  until  the  effect  of  fermentation  becomes  apparent  by  the  risiug  of  tlie  grains  to  the  surface.  The 
grains  may  then  be  strained  off,  and  the  milk,  which  now  contains  enough  Yeast-cells  to  insure  continu- 
ance of  the  fermentation,  left  to  itself  in  well-corked  bottles. 

196.   LINIMENTUM    ACONITI    ET   CHLOROFORMI.  N.  F. 
Liniment  of  Aconite  and  Chloroform. 

Metric.  Old  form. 

Tincture  of  Aconite  (U.  S.  P.) 125  Cc.  4  fl.  oz. 

Chloroform 125  Cc.  4  fl.  oz. 

Soap  Liniment  (U.  S.  P.) 750  Cc.  24  fl.  oz. 

Mix  them. 

197.  LINIMENTUM    AMMONII    lODIDI.  N.  F. 
Liniment  of  Ammonium  Iodide. 

Metric.  Old  form. 

Iodine 4  Gm.  60  gr. 

Oil  of  Rosemary 15  Cc.  228  min. 

Oil  of  Lavender 15  Cc.  228  min. 

Camphor 30  Gm.  1  oz.  av. 

Ammonia  Water  (U.  S.  P.) no  Cc.  3  fl.  oz.  248  min. 

Alcohol,  a  sufiicient  quantity 

To  make 1000  Cc.  2  pints. 

Dissolve  the  Iodine,  the  Oils,  and  the  Camphor,  in  750  Cc.  [old  form,  24  fl.  oz.]  of  Alcohol, 
then  add  the  Ammonia  Water,  and,  lastly,  enough  Alcohol  to  make  1000  Cc.  [old  form,  2 
pints]. 

j^igte. — On  standing,  the  liquid  will  become  colorless,  and  there  will,  usually,  be  a  slight  precipitate, 
which  may  be  separated  by  filtration. 

198.  LINIMENTUM   CANTHARIDIS.  N.  F. 

(U.  S.  P.,  1880.) 

Cantharides  Liniment. 

See  page  1299. 

199.  LINIMENTUM    lODI.  N.  F. 

Iodine  Liniment. 

Metric.  Old  form. 

Iodine 125  Gm.  4  oz.  nv.    74  gr. 

Potassium  Iodide 50  Gm.  1  oz.  nv.  293  gr. 

Glycerin 35  Cc.  9  fl.  dr. 

Water 65  Cc.  2  fl.  oz. 

Alcohol,  a  sufficient  quantity  

To  make 1000  Cc.  2  pint*. 

Mix  800  Cc.  [old  form,  25i  fl.  oz.]  of  Alcohol  with  the  other  ingredients,  an<l  dissolve  the 
solids  by  agitation.     Then  add  enough  alcohol  to  make  1000  Co.  [old  form,  2  pints]. 

ji-oie—IYie  proportion  of  the  ingredients  above  given  yields  a  product  practicfklly  Identical  with  that 
prescribed  by  the  Britieh  Pharmacopoeia. 
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200.  LINIMENTUM    OPII   COMPOSITUM.  N.  F. 

Compound  Liniment  of  Opium. 

Canada  Liniment. 

Metric.  Old  form. 

Tincture  of  Opium  (U.  S.  P.) loo     Cc.  3  fl.  oz.  96  min. 

Camphor 17.5  Gm.  256  gr. 

Alcohol 250     Cc.  8  fl.  oz. 

Oil  of  Peppermint 25      Cc.  384  min. 

Ammonia  Water  (U.  S.  P.)  . 375      Cc.  12  fl.  oz. 

Oil  of  Turpentine,  a  sufficient  quantity 

To  make 1000     Cc.  2  pints. 

Dissolve  the  Camphor  and  the  Oil  of  Peppermint  in  the  Alcohol,  then  add  the  Tincture  of 
Opium,  Ammonia  Water,  and  enough  Oil  of  Turpentine  to  make  1000  Cc.  [old  form,  2  pints]. 
Shake  the  mixture,  whenever  any  of  it  is  to  be  dispensed. 

Jiote. — This  Liniment  will  separate  a  short  time  after  it  has  been  mixed.  It  may  be  made  somewhat 
more  permanent  by  adding  25  Cc.  [old  form,  4U6  min.]  of  Tincture  of  Quillaja  (U.  S.  P.)  to  the  Ammonia 
Water  before  adding  to  the  mixture. 

201.  LINIMENTUM    PLUMBI    SUBACETATIS.  N.  F. 

(IT.  S.  P.,  1880.) 
Liniment  of  Lead  Subacetate. 

See  page  1299. 

202.  LINIMENTUM    SAPONATO-CAMPHORATUM.  N.  F. 

Camphorated  Soap  Liniment. 

Opodeldoc.     Solid  Opodeldoc. 

Metric.  Old  form. 

White  Castile  Soap,  dried  and  powdered   ....      75  Gm.  2|  oz.  av. 

Camphor 25  Gm.  365  gr. 

Alcohol 950  Cc.  30  fl.  oz.  192  min. 

Oil  of  Thyme 3  Cc.  45  min. 

Oil  of  Rosemary 6  Cc.  90  min. 

Stronger  Ammonia  Water  (U.  S.  P.) 50  Cc.  1  fl.  oz.  288  min. 

Introduce  the  Castile  Soap,  Camphor,  and  Alcohol  into  a  flask  or  suitable  bottle,  and  apply 
a  gentle  heat  until  solution  is  effected,  taking  care  that  no  loss  of  Alcohol  be  incurred  by 
evaporation.  Filter  the  liquid,  while  hot,  into  another  flask  or  bottle;  warm  again,  if 
necessary,  to  render  the  contents  liquid,  add  the  Oils  and  Stronger  Ammonia  Water,  and, 
when  the  whole  has  been  thoroughly  mixed,  pour  it  into  small  dry  vials,  which  should  have 
been  previously  warmed,  and  should  immediately  be  corked  and  cooled. 

j^o^e. — The  quantity  above  given  is  usually  divided  into  18  to  20  vials.  Solid  Opodeldoc  is  directed  by 
the  German  Pharm.  to  be  prepared  with  soap  made  from  animal  fats ;  but  pure,  white  Castile  Soap  may 
be  used,  provided  it  has  been  previously  deprived  of  water.  Tlie  Stronger  Amiuonia  Water  should  be  of 
the  full  strength  prescribed  by  the  U.  S.  Pharm. 

203.  LINIMENTUM    TEREBINTHINiE   ACETICUM.  N.  F. 

Acetic  Turpentine  Liniment. 
Liyiimentum  Album.     Stokes's  Lmbnent.     St.  John  Long's  Lbihnent. 

Metric.  Old  form. 

Oil  of  Turpentine '  .     loo  Cc.  3  fl.  oz.  183  min. 

Fresh  Egg,  albumen  and  yolk i  1 

Oil  of  Lemon 4  Cc.  65  min. 

Acetic  Acid  (U.  S.  P.) 20  Cc.  325  min. 

Rose  Water  (U.  S.  P.) 85  Cc.  2  fl.  oz.  420  mm. 

Triturate  or  beat  the  contents  of  the  Fresh  Egg  with  the  Oil  of  Turpentine  and  the  Oil  of 
Lemon  in  a  mortar  until  they  are  thoroughly  mixed.  Then  incorporate  the  Acetic  Acid  and 
Rose  Water.     Shake  the  mixture,  whenever  any  of  it  is  to  be  dispensed. 

204.  LINIMENTUM    TIGLII.  N.  F. 

Liniment  of  Croton  Oil. 

Linimentum  Crotonis  (Brit.  Ph.). 

Metric.  Old  form. 

Croton  Oil 12  Cc.  195  min. 

Oil  of  Cajuput 44  Cc,  1  fl.  oz.  234  min. 

Alcohol 44  Cc.  1  fl.  oz.  234  mm. 

Mix  them. 


METRIC  AND   OLD-FORM  QUANTITIES).  1349 

205.   LINIMENTUM    TIGLII    COMPOSITUM.  N.  F. 
Compound  Croton  Oil  Liniment. 

Metric.  Old  form. 

Croton  Oil 20  Cc.  325  min. 

Oil  of  Sassafras 20  Cc.  325  inin. 

Oil  of  Turpentine 20  Cc.  325  min. 

Olive  Oil 40  Cc.  1  fl.  oz.  1G9  min. 

Mix  them. 

206.  LIQUOR   ACIDI    PHOSPHORICI    COMPOSITUS.  N.  F. 
Compound  Solution  of  Phosphoric  Acid. 

Solution  of  Acid  Phospluites. 

Metric.  Old  form. 

Bone  Ash,  in  fino  powder 1000  Gm.  33  oz.  av.  163  gr. 

Sulphuric  Acid  (sp.  gr.,  1.830) 780  Gm.  26  oz.  av. 

Water 4000  Cc.  8  pints. 

Mix  the  Bone  Ash  with  1000  Co.  [old  form,  2  pints]  of  Water,  add  the  Sulphuric  Acid, 
diluted  with  2000  Cc.  [old  form,  4  pints]  of  Water,  and  mix  thoroughly  with  a  porcelain 
or  glass  stirrer.  Now  add  the  remainder  of  the  Watur  and  set  the  mixture  aside  for  twenty- 
four  hours,  stirring  occasionally.  Then  transfer  the  mi.xture  to  a  strong  muslin  strainer,  and 
subject  this  to  a  gradual  pressure  (avoiding  contact  with  metals),  so  as  to  express  as  much  of 
the  liquid  as  possible.     Lastly,  filter  this  through  paper. 

The  specific  gravity  of  this  solution  is  about  1.1 13  at  15°  C.  (59°  F.). 

Note. — The  quantity  of  product  obtained  depends  on  the  degree  of  force  used  in  pressing.  By  strong 
pressure,  at)Out  3500  cubic  centimeters  (old  foini,  7  pints)  may  be  obtained.  If  desired,  tlio  magma  may 
also  be  pourel  in  a  glass  percolator,  the  neck  of  wbich  contains  a  laver  of  fine  quartz  sand  or  asbestos, 
previously  deprived  of  matters  8olul)Ie  in  sulphuric  or  phosphoric  arid.  On  cautiously  pouring  water  on 
top,  so  as  not  to  mix  it  with  the  magma,  the  acid  solution  will  be  displaced.  But  the  percolation  must  be 
interrupted  as  goon  as  the  specific  gravity  of  the  percolate  begins  to  fall  below  1.113.  The  Sulphuric  Acid 
used  in  this  preparation  may  be  the  commercial  variety,  provided  it  is  free  from  arsenic,  and  of  a  specific 
gravity  not  less  than  1.830. 

207.  LIQUOR   ALUMINI   ACETATIS.  N.  F. 
Solution  of  Aluminum  Acetate. 

Metric.  Old  fonn. 

Aluminum  Sulphate,  crystallized 300  Gm.  10  oz.  av. 

Acetic  Acid  (U.  S.  F.) 300  Gm.  10  oz.  av. 

Calcium  Carbonate 130  Gm.  4  oz.  av.  138  gr. 

Water 1000  Cc.  2  pint.-. 

Dissolve  the  Calcium  Carbonate  in  the  Acetic  Acid  mixed  with  200  Co.  [old  form,  6  fl.  oz. 
192  min.]  of  Water,  and  the  Aluminum  Suljihate  in  800  Co.  [old  form,  25i  fl.  oz.].  Mix 
the  two  solutions,  and  allow  themi.xture  to  stand  for  twenty-four  hours,  agitating  occasionally. 
Then  pour  off  the  clear  solution  and  filter. 

The  Solution  contains  from  "i  .b  to  8  per  cent.  0/  basic  Aluminum  Acetate. 

Note. — Practically  identical  with  the  Liquor  Aluminii  Acetici  of  the  German  Pharm. 

208.  LIQUOR   ALUMINI    ACETICO-TARTRATIS.  N.  F. 
Solution  of  Aluminum  Acetico-Tartrate. 

Meti  ic.  Old  form. 

Alum  (U.  S.  P.) 750  Gm.  26  oz.  av.  199  gr. 

Sodium  Carbonate 700  Gm.  24  oz.  av.  302  gr. 

Glacial  Acetic  Acid  (U.  S.  P.)      150  Gm.  5  oz.  av.  127  gr. 

Tartaric  Acid 135  Gm.  4  oz.  av.  333  gr. 

Water,  a  sufficient  quantity 

To  make 1000  Gm.  35  oz.  av.  120  gr. 

Dissolve  the  Alum  and  the  Sodium  Carbonate  each  in  10,000  Co.  [old  form,  21  pints]  of 
Water,  mix  the  solutions,  and  wash  the  precipitate  with  water,  first  by  decantafion,  and  nfter- 
wanls  on  a  strainer,  until  the  washings  run  oft'  tasteless.  Allow  the  prccijiitatc  to  drain  and 
to  shrink  in  volume  by  exposure  on  the  strainer.  Then  transfer  it  to  a  tared  capsule,  add  the 
(ilacial  Acetic  and  the  Tartaric  Acids,  and  apply  heat  until  solution  has  been  effected. 
Finally,  evaporate  the  liquid  to  1000  Gm.  [old  form,  35  oz.  av.  120  gr.]. 

The  product  contains  about  50  per  cent,  of  dri/,  so-called  Aluminum  Acetico-Tartrate. 

Note. — The  dry  salt  may  be  obtained  by  evaporating  the  solution. 

86 
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209.  LIQUOR   AMMONII   ACETATIS   CONCENTRATUS.  N.  F. 
Concentrated  Solution  of  Ammonium  Acetate. 

Metric.  Old  form. 

Acetic  Acid  (U.  S.  P.) 500  Cc.  1  pint. 

Ammonium  Carbonate, 

Water,  of  each,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Neutralize  the  Acetic  Acid  with  a  sufficient  quantity  of  Ammonium  Carbonate,  carefully 
avoiding  an  excess.  Then  add  enough  Water  to  make  the  product  measure  1000  Co.  [old 
form,  2  pints]. 

Note. — The  product  is  of  about  3  times  the  strength  of  the  otficial  Liquor  Ammonii  Aeetalis. 

Note. — It  is  not  recommended  to  keep  this  solution  on  hand  for  the  preparation  of  the  ofiRcial  Liquor 
Ammonii  Aeetalis,  as  this  is  preferably  made  freshly  when  wanted  for  use.  When  it  is,  however,  required, 
or  deemed  of  advantage,  to  dispense  the  concentrated  solution,  it  is  suggested  that  it  be  diluted  with 
Carbonic  Acid  Water,  or  be  directed  to  be  diluted  with  this  at  the  time  of  administration. 


210.  LIQUOR   AMMONII   CITRATIS    FORTIOR.  N.  F. 
Stronger  Solution  of  Ammonium  Citrate. 

Metric.  Old  form. 

Citric  Acid 560  Gm.  18  oz.  av.  300  gr. 

Stronger  Ammonia  Water  (U.  S.  P.), 
Water,  of  each,  a  sufficient  quantity 


To  make 1000  Cc.  2  pints. 

Neutralize  the  Citric  Acid  with  the  Stronger  Ammonia  Water,  and  add  enough  Water  to 
make  1000  Cc.  [old  form,  2  pints].     The  solution  should  be  kept  in  bottles  free  from  lead. 

Each  Jiuidrachm  contains  about  40  grains  of  Ammonium  Citrate, 

Note. — This  Solution  is  apt  to  take  up  notable  quantities  of  lead  if  kept  in  bottles  made  of  flint  glaas. 

Liquor  Ammonii  Citratis  (Brit.  Pharm.)  may  be  prepared  from  this  solution  by  mixing  1  volume  of  it 
with  4  volumes  of  Water. 


211.  LIQUOR   AURI    ET   ARSENI   BROMIDI.  N.  F. 

Solution  of  Gold  and  Arsenic  Bromide. 

Metric.  Old  form. 

Arsenous  Acid 2.5    Gm.  37  gr. 

Gold  Tribromide 3.25  Gm.  48  gr. 

Bromine  Water, 

Distilled  Water,  of  each,  a  sufficient  quantity 

To  make 1000       Cc.  2  pints. 

Introduce  the  Arsenous  Acid  and  about  135  Co.  [old  form,  4  fl.  oz.  154  min.]  of  Bromine 
Water  into  a  flask  and  heat  gently  until  all  free  Brouiine  has  disappeared.  Then  add  Bromine 
AVater,  twenty  to  thirty  dro])s  at  a  time,  until  it  will  be  present  in  slight  excess,  or  until  the 
solution  does  not  become  colorless  after  some  time.  Transfer  the  solution  to  a  porcelain 
capsule,  expel  the  excess  of  Bromine  with  the  aid  of  gentle  heat,  dilute  it  with  water  to  about 
900  Co.  [old  form,  28  fl.  oz.  .384  min.],  and  dissolve  in  this  the  Gold  Tribromide,  adding 
enough  Water  to  make  1000  Co.  [old  form,  2  pints]. 

Ten  minims  of  this  solution  contain  -^  grain  of  Gold  Tribromide  and  the  equivalent  of  ^ 
grain  of  Arsenic  Tribromide. 

Note. — Bromine  Water  is  made  by  shaking  Bromine  with  about  thirty  times  its  weight  of  Water  occa- 
eionally  during  several  hours,  aud  decanting  the  Water  from  the  undissolved  Bromine. 


212.  LIQUOR   BISMUTHI.  N.  F. 
Solution  of  Bismuth. 

Liquid  Bismuth. 

Metric.  Old  form. 

Glycerite  of  Bismuth  (F.  185)     125  Cc.  4  fl.  oz. 

Alcohol 125  Cc.  4  fl.  oz. 

Distilled  Water 750  Cc.  24  fl.  oz. 

Mix  the  Glycerite  of  Bismuth  with  the  Distilled  Water,  then  add  the  Alcohol. 
Solution  of  Bismuth  may  also  be  prepared  in  the  following  manner : 
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Metric.  Old  form. 

Bismuth  and  Ammonium  Citrate 17.5  Gm.  256  f^r. 

Alcohol 125     Cc.  4  (i.  oz. 

Glycerin 65      Cc.  2  fl.  oz. 

Ammonia  Water  (U.  S.  P.), 

Distilled  Water,  of  each,  a  sufficient  quantity 


To  make 1000     Cc.  2  pints. 

Dissolve  the  Bismuth  and  Ammonium  Citrate  in  750  Cc.  [old  form,  24  fl.  07,.]  of  Distilled 
Water,  and  allow  the  solution  to  stand  a  short  time.  Should  any  insoluble  matter  have 
deposited,  pour  off  the  clear  liquid  and  add  just  enough  Ammonia  Water  to  the  residue  to 
dissolve  it,  or  to  cause  it  to  retain  a  faint  odor  of  Ammonia.  Then  filter  the  united  liquids, 
add  the  Alcohol,  the  Glycerin,  and  enough  Distilled  Water  to  make  1000  Cc.  [old  form,  2 
pints]. 

This  preparation  should  be  freshly  made  when  wanted. 

Each  Jluidrachm  represents  1  (jrain  oj  Bismuth  and  Ammonium  Citrate. 


213.  LIQUOR    BROMI.  N.  F. 

Solution  of  Bromine. 

Smith's  Solution  0/  Bromine. 

Metric.  Old  form. 

Bromine 25     Gm.  386  gr. 

Potassium  Bromide 12.5  Gm.  193  gr. 

Water 100     Cc.  3  fl.  oz.  183  min. 

Dissolve  the  Potassium  Bromide  in  the  AVater  contained  in  a  bottle,  add  the  Bromine,  and 
shake  the  mixture  until  this  is  dissolved.  Keep  the  solution  in  glass-stoppered  vials  in  a 
dark  place. 

Note. — As  bromine  vapor  is  very  injurious  to  tho  respiratory  passages  and  deetnictive  to  balances,  it  is 
often  preferable  to  take  tho  contents  of  an  original  bottle  of  I3romine, — weigliing  the  bottle,  botli  before 
opening  it  and  after  eniptyiiig  it,  in  order  to  ascertain  the  exact  weight  of  the  Hromiiie  contained  therein, 
— and  then  to  use  a  quantity  of  Potassium  Bromide  and  of  Water  proportionate  to  the  quantities  above  given. 


214.   LIQUOR    CALCIS    SULPHURAT/E.  N.  F. 

Solution  of  Sulphurated  Lime. 

Solution  of  Oxy sulphur et  of  Calcium.       Vleminck's  Solution  (or  Lotion). 

Metric.  Old  form. 

Lime,  freshly  .slaked 165  Gm.  6  oz.  av.  359  gr. 

Sublimed  Sulphur 250  Gm.  8  oz.  av.  358  gr. 

Water,  a  sufficient  quantity  

To  make 1000  Gm.  35  oz.  av.  120  gr. 

Mi.x  tho  slaked  Lime  with  the  Sulphur,  and  add  the  mi.vturc  gr.adually  to  1650  Gm.  [old 
form,  58  oz.  av.]  of  boiling  Water.  Then  boil  the  whole,  under  constant  stirring,  until  it 
is  reduced  to  1000  Gm.  [old  form,  35  oz.  av.  120  gr.],  strain,  and,  having  allowed  the  solution 
to  become  clear  by  standing  in  a  well-sto|)pcred  bottle,  decant  the  clear  brown  liquid,  and  keep 
it  in  completely  filled  and  well-stoppered  bottles. 

215.  LIQUOR   CARMINI.  N.  F. 
Solution  of  Carmine. 

Metric.  Old  form. 

Carmine 60  Gm.  2  oz.  av. 

Ammonia  Water  (U.  S.  P.) 35°  Cc.  11  fl.  oz. 

Glycerin 35°  Cc.  11  fl.  oz. 

Water,  a  sufficient  quantity  

To  make 1000  Cc.  2  pints. 

Triturate  the  Carmine  to  a  fine  powder  in  a  wedgwood  mortar,  gradually  add  the  Ammonia 
Water,  and  afterwards  the  Glycerin,  under  constant  trituration.  Transfer  the  mi.ituro  to  a 
porcelain  capsule,  and  heat  it  upon  a  water-bath,  constantly  stirring,  until  the  liquid  is  entirely 
IVec  from  aminoniacal  odor.  Then  cool,  and  add  enough  Water  to  make  1000  Cc.  [old  form, 
2  pints]. 

.Note.— The  best  quality  of  Carmine,  known  in  commerce  as  "  No.  40,"  should  bo  used  for  this  preparation. 
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216.  LIQUOR   COCCINEUS.  N.  F. 

Cochineal  Color. 

Metric.  Old  form. 

Cochineal,  in  No.  50  powder 6o  Gm.  2  oz.  av. 

Potassium  Carbonate 30  Gm.  1  oz.  av. 

Alum 30  Gm.  1  oz.  av. 

Potassium  Bitartrate 60  Gm.  2  oz.  av. 

Glycerin 500  Cc.  16  fl.  oz. 

Alcohol 30  Cc.  1  fl.  oz. 

Water,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Triturate  the  Cochineal  intimately  with  the  Potassium  Carbonate  and  500  Cc.  [old  form, 
16  fl.  oz.]  of  Water.  Then  add  the  Alum  and  Potassium  Bitartrate  successively,  heat  the 
mixture  to  boiling  in  a  capacious  vessel,  then  set  it  aside  to  cool,  add  to  it  the  Glycerin  and 
Alcohol,  filter,  and  pass  enough  Water  through  the  filter  to  make  1000  Cc.  [old  form,  2 
pints]. 

217.  LIQUOR    ELECTROPOEICUS.  N.  F. 

Battery  Fluid. 

A.  For  the  Carbon  and  Zinc  Battery. 

I.  For  ordinary  use. 

Metric.  Old  form. 

Sodium  Bichromate,  in  coarse  powder 125  Gm.  4  oz.  av.  74  gr. 

Sulphuric  Acid,  commercial 125  Cc.  4  fl.  oz. 

Water,  cold 1000  Cc.  2  pints. 

Pour  the  Sulphuric  Acid  upon  the  powdered  Bichromate,  and  stir  the  mixture  occasionally 
during  one  hour.     Then  slowly  add  the  Water. 

//.  For  use  with  the  Galvano-  Cautery. 

Metric.  Old  form. 

Sodium  Bichromate,  in  coarse  powder 140  Gm.  4  oz.  av.  295  gr. 

Sulphuric  Acid,  commercial 3°°  Cc.  9  fl.  oz.    295  min. 

Water,  cold 1000  Cc.  2  pints. 

Proceed  in  the  same  manner  as  directed  under  No.  I. 

jV'ote. — Sodium  Bichromate  is  more  eoluble  than  the  potassium  salt,  and  its  products  of  decomposition,  in 
the  battery,  are  also  more  soluble.  As  it  is  also  much  cheaper,  it  is  now  preferred  in  all  large  electric 
laboratories.  When  it  cannot  be  obtained,  Potassium  Bichromate  may  be  used  in  place  of  it,  as  heretofore. 
The  two  salts  may  be  substituted  for  each  other,  weight  for  weight. 

B.  For  the  Leclanche  Battery. 

Metric.  Old  form. 

Ammonium  Chloride 325  Gm.  10  oz.  av.  372  gr. 

Water,  enough  to  make 1000  Cc.  2  pints. 

Dissolve  the  salt  in  the  Water. 

218.  LIQUOR   EXTRACTI    GLYCYRRHIZ^.  N.  F. 
Solution  of  Extract  of  Glycyrrhiza. 

Solution  of  Extract  of  Liquorice. 

Metric.  Old  form. 

Purified  Extract  of  Glycyrrhiza  (F.  158)   ....  a  sufficient  quantity. 

Alcohol 125  Cc.  4  fl.  oz. 

Glycerin 250  Cc.  8  fl.  oz. 

Water,  a  sufficient  quantity  

To  make 1000  Cc.  2  pints. 

In  a  small  portion  of  Purified  Extract  of  Glycyrrhiza,  weighed  into  a  tared  capsule,  deter- 
mine the  amount  of  water,  by  drying  it  to  a  constant  weight.  Then  take  of  the  Purified 
Extract  a  quantity  equivalent  to  250  Gm.  [old  form,  8  oz.  av.  150  gr.]  of  dry  extract,  dis- 
solve this,  on  a  watei-bath,  in  250  Co.  [old  form,  8  fl.  oz.]  of  Water,  add  the  Glycerin,  and 
allow  the  liquid  to  cool.  Lastly,  add  the  Alcohol,  and  enough  Water  to  make  1000  Cc.  [old 
form,  2  pints]. 

Each  fluidrachm  repreaentB  16  grains  0/  dry  Extract  of  Glycyrrhiza. 


METRIC  AND   OLD-FORM  QUANTITIES).  1353 

219.   LIQUOR    FERRI    HYPOPHOSPHITIS.  N.  F. 
Solution  of  Hypophosphite  of  Iron. 

Solution  of  Ferric  Ilujjophosphiie. 

Metric.  Old  form. 
Iron  and  Ammonium   Sulphate  (U.  S.  P.),  in 

perfect  crystals 330  Gm.  11  oz.  av.      8  pjr. 

Sodium  Hypophosphite 220  Gm.  7  oz.  av.  151  gr. 

Potassium  Citrate 215  Gm.  7  oz.  av.    78  {^r. 

Glycerin 150  Cc.  4  tl.  oz.        7  11.  dr. 

Water,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Dissolve  the  Iron  and  Ammonium  Sulphate,  and  the  Sodium  Hypophosphite,  each,  in 
1500  Cc.  [old  form,  3  pints]  of  Water,  and,  if  necessary,  filter  each  solution.  Then  mix 
them,  and  stir  thoroughly  ;  after  a  few  minutes  transfer  the  resulting  magma  to  a  close 
linen  or  muslin  strainer,  and  wash  the  precipitate  with  about  600  Co.  [old  form,  1  pint]  of 
AVater.  Allow  it  to  drain,  and  then  press  it  forcibly  in  the  strainer,  so  as  to  remove  a.s  much 
of  the  liquid  as  possible.  Transfer  the  precipitate  from  the  strainer  to  a  mortar,  add  to  it 
the  Potassium  Citrate,  and  triturate  until  a  perfectly  smooth  piuste  results.  Then  add  the 
Glycerin,  and  gradually,  while  stirring,  enough  Water  to  make  the  solution  measure  1000  Cc. 
[old  form,  2  pints].  Place  it  for  several  days  in  a  cold  place,  'f  convenient;  then  pour  off 
the  clear  solution  from  any  precipitate  or  crystals  that  may  have  formed,  and  keep  the 
solution  in  small,  completely  filled,  and  well-corked  bottles. 

Solution  of  Hypophosphite  of  Iron  (ferric)  may  also  be  prepared  in  the  following  manner: 

Motric.  Old  form. 

Hypophosphite  of  Iron  (F.  183) 165  Gm.  5  oz.  av.  221  gr. 

Potassium  Citrate 215  Gm.  7  oz.  av.    78  gr. 

Glycerin 150  Cc.  4  fl.  oz.        7  fl.  dr. 

Water,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Triturate  the  Hypophosphite  of  Iron  with  350  Cc.  [old  form,  11  fl.  07,.]  of  Water  to  a 
perfectly  smooth  mixture,  then  add  the  Potassium  Citrate  and  Glycerin,  and  apply  a  gentle 
heat  until  solution  has  been  effected.  Allow  the  liquid  to  cool,  and  add  enough  Water  to 
make  1000  Co.  [old  form,  2  pints].  Place  the  solution  for  several  days  in  a  cold  place,  if 
convenient;  then  pour  off  the  clear  solution  from  any  precipitate  or  crystals  that  may  have 
formed,  and  keep  the  solution  in  small,  completely  filled,  and  well-corked  bottles. 

About  6  minimi  of  this  Solution  represent  1  grain  of  Hypophosphite  of  Iron  {ferric). 


220.  LIQUOR    FERRI    lODIDI.  A^  F. 
Solution  of  Ferrous  Iodide. 

Metric.  Old  form. 

Iron,  in  the  form  of  fine,  bright,  and  finely-cut  wire    200  Gm.  6  oz.  av.  296  gr. 

Iodine 664  Gm.         22  oz.  av.    73  gr. 

Diluted  Hypophosphorous  Acid  (U.  S.  P.)  .    .    .      25  Cc.  384  min. 

Distilled  Water,  a  sufficient  (iuantity 

To  make 1000  Cc.  2  pints. 

Mix  the  Iron  with  750  Co.  [old  form,  24  fl.  oz.]  of  Distilled  Water  in  a  flask,  add  about  one- 
half  of  the  Iodine,  and  agitato  continuously  until  the  liquid  becomes  hot.  Then  moderate 
the  reaction  by  placing  the  flask  in  cold  water,  or  by  allowing  cold  water  to  flow  over  it, 
meanwhile  keeping  up  the  agitation.  When  the  reaction  has  moderated,  add  the  remaining 
Iodine  one-half  at  a  time,  and  carefully  moderate  the  reaction  each  time,  in  the  manner  above 
directed.  Finally,  raise  the  contents  of  the  flask  to  boiling,  and  filter  immediately  through 
moistened  pure  filtering  paper  (the  point  of  the  filter  being  supported  by  a  pellet  of  absorbent 
cotton)  into  a  bottle  containing  the  Diluted  Hyjiophosphorous  Acid.  When  all  the  liquid 
has  passed,  rinse  tiie  flask  with  35  Co.  [old  form,  9  fl.  dr.]  of  boiling  Distilled  Water,  anil  pass 
this  through  the  filter.  Cork  the  bottle  and  set  it  a.iido  to  cool.  Finally,  add  enough  Distilled 
Water  to  make  the  product  measure  1000  Co.  [old  form,  2  pints]. 

X„(e — This  BiiUifion  containH  about  85  percorit.  of  Fcrmus  lodidt'.  On  mixing;  1  volume  with  7  volumen 
or  Syrup  (U.  S.  P.),  the  product  will  be  practically  identical  with  Syrup  of  Ferrous  Iodide  (U.  S.  P.)- 


1354  THE  NATIONAL   FORMULARY  {EXPRESSED  IN 

221.  LIQUOR   FERRI    OXYSULPHATIS.  N.  F. 
Solution  of  Oxysulphate  of  Iron. 

Metric.  Old  fonn. 

Ferrous  Sulphate 165  Gm.  5  oz.  av.  221  gr. 

Nitric  Acid  (U.  S.  P.) 165  Gm.  5  oz.  av.  221  gr. 

Distilled  Water,  a  sufficient  quantity 

To  make 1000  Co.  2  pints. 

Dissolve  the  Ferrous  Sulphate  in  850  Cc.  [old  form,  27  fl.  oz.  96  min.]  of  boiling  Distilled 
Water,  in  a  flask,  gradually  add  the  Nitric  Acid,  and  continue  the  heat  until  the  escaping 
vapors  cease  to  have  a  nitrous  odor.  When  the  reaction  is  completed,  allow  the  liquid  to  cool 
and  add  enough  Distilled  Water  to  make  1000  Co.  [old  form,  2  pints]. 

222.  LIQUOR   FERRI    PROTOCHLORIDI.  N.  F. 

Solution  of  Protochloride  of  Iron. 
Solution  of  Ferrous  Chloride. 

Metric.  Old  form. 

Iron,  in  the  form  of  fine,  bright,  and  finely-cut  wii'e    160  Gm.  5  oz.  av.  147  gr. 

Hydrochloric  Acid  (U.  S.  P.) 625  Gm.         20  oz.  av.  374  gr. 

Glycerin 250  Cc.  8  fl.  oz. 

Diluted  Hypophosphorous  Acid  (U.  S.  P.)  ...      10  Cc.  154  min. 

Distilled  Water,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

To  the  Iron,  contained  in  a  flask,  add  350  Co.  [old  form,  11  fl.  oz.  96  min.]  of  Distilled 
Water,  and  the  Hydrochloric  Acid,  and  apply  a  gentle  heat,  until  eifervescence  ceases.  Then 
raise  the  liquid  to  boiling,  keep  it  at  this  temperature  for  a  short  time  so  that  the  Iron  may 
be  brought  into  solution  as  far  as  possible,  filter  the  solution  through  a  pellet  of  absorbent 
cotton  placed  in  the  neck  of  a  funnel,  and  wash  the  cotton  with  a  little  Distilled  Water. 
Evaporate  the  filtrate,  over  a  boiling  water-bath,  until  crystals  begin  to  form,  and  the  escaping 
vapors  cease  to  redden,  or  only  slightly  affect,  moistened  blue  litmus  paper.  Now  add  the 
Glycerin  and  the  Diluted  Hypophosphorous  Acid,  continue  the  heat,  if  necessary,  until  a 
perfect  solution  is  obtained ;  then  transfer  the  liquid  to  a  graduated  bottle,  allow  it  to  cool, 
and  add  enough  Distilled  Water  to  make  1000  Cc.  [old  form,  2  pints]. 

Each  Jiuidrachm  represents  about  20  grains  of  Protochloride  of  Iron  {ferrous  chloride). 

223.  LIQUOR   GUTTA-PERCHiE.  N.  F. 

(U.  S.  P.,  1880.) 
Solution  of  Gutta-Percha. 

See  page  1299. 

224.  LIQUOR   HYDRARGYRI    ET    POTASSII    lODIDI.  N.  F. 
Solution  of  Iodide  of  Mercury  and  Potassium. 

Solution  of  Potassium  lodohydrargyrate.     Clianning'' s  Solution. 

Metric.  Old  form. 

Red  Mercuric  Iodide 10  Gm.  146  gr. 

Potassium  Iodide 8  Gm.  117  gr. 

Distilled  Water 1000  Cc.  2  pints. 

Dissolve  the  salts  in  the  Distilled  Water. 

225.  LIQUOR   HYPOPHOSPHITUM.  N.  F. 
Solution  of  Hypophosphites. 

Metric.  Old  form. 

Calcium  Hypophosphite 35      Gm.  1  oz.  av.    73  gr. 

Sodium  Hypophosphite 20     Gm.  292  gr. 

Potassium  Hypophosphite 17.5  Gm.  256  gr. 

Citric  Acid 16      Gm.  234  gr. 

Water,  a  sufficient  quantity 

To  make 1000     Cc.  2  pints. 

Dissolve  the  salts  and  the  Citric  Acid  in  AVater  so  as  to  make  1000  Cc.  [old  form,  2  pints] ; 
filter,  if  necessary,  and  pass  enough  Water  through  the  filter  to  restore  the  original  volume. 

Each  Jiuidrachm  contains  2  grains  of  Calcium  Hyjiophosphite,  li  (/rain  of  Sodium  Uypo- 
phos^thite,  and  1  grain  of  Potassium  Hypojyhosphite. 
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226.   LIQUOR    lODI    CARBOLATUS.  N.  F. 

Carbolized  Solution  of  Iodine. 

Boultoti's  Svlutlon.     French  Mixture. 

Metric.  Old  form. 

Compound  Solution  of  Iodine  (U.  S.  P.)     ...      15     Cc.  22H  niin. 

Carbolic  Acid,  liquefied  by  a  gentle  heat    ....        5.5  Cc.  83  niin. 

Glycerin 165      Cc.  5  fl.  oz.  134  min. 

Water,  a  sufficient  quantity 

To  make 1000     Cc.  2  pints. 

Mix  the  Glycerin  with  the  Carbolic  Acid  and  Compound  Tincture  of  Iodine,  add  enough 
Water  to  make  1000  Cc.  [old  form,  2  pints],  and  expose  the  mixture  to  sunlight  until  it  has 
become  colorless. 

227.  LIQUOR   lODI   CAUSTICUS.  N.  F. 

Caustic  Solution  of  Iodine. 

Iodine  Caustic.     Churchill' s  Iodine  Caustic. 

Mftr  ic.  Old  form. 

Iodine 25  Gm.  3G5  gr. 

Potassium  Iodide 50  Gm.  1  oz.  av.  293  gr. 

Water 100  Cc.  3  fl.  oz.      96  min. 

Dissolve  the  Potassium  Iodide  and  the  Iodine  in  the  Water. 

228.  LIQUOR   MAGNESII   BROMIDI.  N.  F. 
Solution  of  Magnesium  Bromide. 

Metric.  Old  form. 

Diluted  Hydrobromic  Acid  (U.  S.  P.) 1000  Cc.  2  pints. 

Magnesium  Carbonate a  sufficient  quantity. 

Saturate  the  Diluted  Hydrobromic  Acid  with  a  sufficient  quantity  (about  65  Gm.  [old  form, 
2  oz.  av.  74  gr.])  of  Magnesium  Carbonate.     When  effervescence  has  ceased,  filter. 
Each  fluidrackm  contains  about  7  ijrains  of  Maynesiutn  Bromide. 

229.  LIQUOR   MAGNESII    SULPHATIS    EFFERVESCENS.  N.  F. 

Liquor  Magnesias  Effervescens. 

Effervescent  Solution  of  Magnesium  Sulphate. 

Metric.  Old  form. 

Magnesium  Sulphate 25     Gm.  3()5  gr. 

Citric  Acid 4      Gm.  60  gr. 

Syrup  of  Citric  Acid  (U.  S.  P.) 60     Cc.  2  fl.  oz. 

Potassium  Bicarbonate,  crystals 2.5  Gm.  36  gr. 

Water,  a  sufficient  quantity 

To  make 350     Cc.  11  fl.  oz.    96  min. 

Dissolve  the  Magnesium  Sulphate  and  the  Citric  Acid  in  260  Cc.  [old  form,  8  fl.  oz.]  of 
AVater,  add  the  Syrup  of  Citric  Acid,  and  filter  the  solution  into  a  strong  bottle  of  about 
380  Co.  [old  form,  12  fl.  oz.]  capacity.  Then  add  enough  Water  to  nearly  fill  the  bottle,  drop 
in  the  crystals  of  Potassium  Bicarbonate,  immediately  close  the  bottle  with  a  cork,  and  secure 
it  with  twine.     Lastly,  shake  the  bottle  occasionally,  until  the  crystals  are  dissolved. 

230.  LIQUOR   MORPHINiE   CITRATIS.  .V.  F. 
Solution  of  Morphine  Citrate. 

Metric.  Old  form. 

Morphine  (alkaloid) 3-5  Gm.  54    gr. 

Citric  Acid 3      G"i-  46    gr. 

Cochineal 0.1  Gm.  U  gr. 

Alcohol 12.5  Cc.  202    min. 

Distilled  Water,  a  sufficient  quantity  

To  make 100      Cc.  3  fl.  oz.  183    min. 

Triturate  the  solids  with  the  Alcohol  and  80  Cc.  [old  form,  2  fl.  oz.  .'i.'JS  rain.]  of  Water;  filter, 
and  pass  enough  Distilled  Water  through  the  filter  to  make  100  Co.  [old  form,  3  fl.  oz.  183 
min.]. 

This  Solution  should  not  bo  kept  on  hand,  but  prcjiared  only  when  required. 

Eachjiuidrachm  contains  2  yrains  of  Morphine  in  the  form  of  Citrate. 
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231.  LIQUOR   MORPHINE    HYPODERMICUS.  N.  F. 
Hypodermic  Solution  of  Morphine. 

Magendie's  Solution  of  Morphine. 

Metric.  Old  form. 

Morphine  Sulphate 3.5  Gm,  54  gr. 

Distilled  Water,  warm 100     Cc.  3  fl.  oz.  183  min. 

Dissolve  the  Morphine  Sulphate  in  the  warm  Distilled  Water,  and  filter  the  solution  through 
a  small  pellet  of  absorbent  cotton.  When  the  solution  is  cold,  pass  a  little  Distilled  Water 
through  the  cottou,  if  necessary,  to  make  the  filtrate  measure  100  Cc.  [old  form,  3  fl.  oz.  183 
min.].     Keep  the  Solution  in  well-stoppered  vials,  in  a  dark  place. 

232.  LIQUOR   PANCREATICUS.  N.  F. 

Pancreatic  Solution. 

Metric.  Old  form. 

Pancreatin  (U.  S.  P.) 17.5  Gm.  256  gr. 

Sodium  Bicarbonate 50     Gm.  1  oz.  av.  293  gr. 

Glycerin 250     Cc.  8  fl.  oz. 

Compound  Spirit  of  Cardamom  (F.  347)  ....      35     Cc.  9  fl.  dr. 

Alcohol 35     Cc.  9  fl.  dr. 

Purified  Talcum  (F.  395j 15      Gm.  220  gr. 

Water,  a  sufiicient  quantity 

To  make 1000     Cc.  2  pints. 

Triturate  the  Pancreatin  and  the  Sodium  Bicarbonate  gradually  with  650  Cc.  [old  form, 
20  fl.  oz.  384  min.]  of  Water;  add  the  Alcohol,  Compound  Spirit  of  Cardamom,  and  Purified 
Talcum;  mix  them  thoroughly  by  shaking,  and  pour  the  mixture  upon  a  wetted  filter, 
returning  the  first  portions  of  the  filtrate,  until  it  runs  ofl"  clear.  Wash  the  filter  with  enough 
Water  to  obtain  750  Cc.  [old  form,  24  fl.  oz.]  of  filtrate.     To  this  add  the  Glycerin. 

Each  fiaidrachm  rejjresents  1  grain  of  Pancreatin  (  U.  S.  P.). 

233.  LIQUOR    PEPSINI.  N.  F. 

(U.  S.  P.,  1880.) 
Solution  of  Pepsin. 

See  page  1299. 

234.  LIQUOR    PEPSINI   AROMATICUS.  N.  F. 
Aromatic  Solution  of  Pepsin. 

Mftric.  Old  form. 

Pepsin  (U.  S.  P.) 17.5  Gm.  256  gr. 

Oil  of  Cinnamon 4     Drops.  4  drops. 

Oil  of  Pimenta 4     Drops.  4  drops. 

Oil  of  Cloves 8     Drops.  8  drops. 

Purified  Talcum  (F.  395) 15     Gm.  220  gr. 

Alcohol 35     Cc.  1  fl.  oz.      1  fl.  dr. 

Hydrochloric  Acid  (U.  S.  P.) 10     Cc.  160  min. 

Glycerin 250     Cc.         8  fl.  oz. 

Water,  a  sufficient  quantity  . 

To  make 1000     Cc.  2  pints. 

Mix  the  Pepsin  with  500  Cc.  [old  form,  1  pint]  of  Water  and  the  Hydrochloric  Acid, 
and  shake  the  mixture  frequently  until  the  Pepsin  is  dissolved.  Then  add  the  Oils,  previously 
dissolved  in  the  Alcohol,  and  the  Purified  Talcum;  mix  the  whole  thoroughly,  by  agitation, 
and  filter  it  through  a  wetted  filter,  returning  the  first  portions  of  the  liquid  until  it  runs 
through  clear.  Pass  enough  Water  through  the  filter  to  make  the  filtrate  measure  750  Co. 
[old  form,  2  pints].     To  this  add  the  Glycerin. 

Each  Jluidrachm  represents  1  grain  of  Pepsin  {U.  S.  P.). 

235.  LIQUOR   PHOSPHORI.  N.  F. 

Solution  of  Phosphorus. 

Thompson's  Solution  of  Phosphorus. 

Metric.  Old  form. 

Phosphorus       0.07  Gm.  1  gr. 

Absolute  Alcohol 35        Cc.  9  fl.  dr. 

Spirit  of  Peppermint  (U.  S.  P.) 0.5    Cc.  7  min. 

Glycerin 64.5    Cc.  2  fl.  oz. 


METRIC  AND    OLD-FORM  QUANTITIES).  1357 

Dissolve  the  Phosphorus  in  30  Cc.  [ohl  form,  4fi0  inin.]  of  Absolute  Alcohol,  in  a  stoppered 
vial  or  test-tube,  by  imiiiersiou  in  a  water-bath  and  fietjuunt  aj^itation,  taking  care  that  any 
loss  of  Alcohol,  by  evaporation,  bo  made  up  from  time  to  time.  Allow  the  solution  to  become 
nearly  cold,  and  then  add  to  it  the  remainder  of  the  Absolute  Alcohol  and  the  Ulycerin, 
previously  mixed  and  slightly  warmed.  Finally,  add  the  Spirit  of  Peppermint.  Keep  the 
Solution  in  a  well-stoppered  bottle,  in  the  dark. 

Each  Jtiutlraclim  cuntiiina  about  ^^  ijrain  of  I'lioxplionis. 

Note. — This  solution  must  not  bo  coiifouiKiod  with  the  SpirituH  I'hosphori  (U.  S.  P.),  wliich  is  not 
intended  tu  bo  adnilnitilered  us  such,  but  is  only  to  be  used  in  cumpuunding  tlie  Elixir  or  ulUcr  prepara- 
tions of  phosiibunis. 

The  Phosphorus  should  be  perfectly  trauslucont,  cut  and  weighed  uuder  water,  and  quickly  dried  with 
filtering  paper  before  beiug  dropped  into  the  alcohol. 


236.  LIQUOR   PICIS   ALKALINUS.  N.  F. 

Alkaline  Solution  of  Tar. 

Metric.  Old  form. 

Tar 250  Gm.  8  oz.  uv.  150  gr. 

Potassa 125  Gm.  4  oz.  av.    74  gr. 

Water 625  Cc.  20  fl.  oz. 

Dissolve  the  Potassa  in  the  Water.     Shake  the  .solution  with  the  Tar  so  that  the  latter  may 
be  dissolved,  and  strain  the  solution  through  muslin. 


237.  LIQUOR    POTASSiE    CHLORATE.  N.  F. 

Solution  of  Chlorinated  Potassa. 

Liquor  Potassoe  CMorinatoe.     Javclle  Water. 

Metric.  Old  form. 

Potassium  Carbonate 58  Gm.  2  oz.  av.    20  gr. 

Chlormated  Lime  (U.  S.  P.) 80  Gm.  2  oz.  av.  360  gr. 

Water,  a  sufficient  quantity 

To  make 1000  Gm.  35  oz.  av.  120  gr. 

Mix  the  Chlorinated  Lime,  contained  in  a  tared  flask,  with  400  Gm.  [old  form,  14  oz.  av. 
48  gr.]  of  Water.  Dissolve  the  Potiussium  Carbimate  in  300  Gm.  [old  form,  10  oz.  av.  255 
gr.]  of  boiling  Water,  and  pour  the  hot  solution  into  the  mixture  first  prepared.  Shake  the 
flask  well,  stopper  it,  set  it  aside  to  cool,  and  then  add  enough  Water  to  make  the  contents 
weigh  1000  Gm.  [old  form,  H5  oz.  av.  120  gr.].  Allow  the  suspended  matters  to  subside, 
and  remove  the  clear  solution  by  means  of  a  siphon,  or  by  straining  through  muslin.  Keep 
the  product  in  well-stoppered  bottles. 

Note. — The  Chlorinated  Lime  should  not  contain  leas  than  25  per  cent,  of  available  chlorine. 


238.  LIQUOR    POTASSII    ARSENATIS    ET   BROMIDI.  N.  F. 

Solution  of  Potassium  Arsenate  and  Bromide. 

Liquor  Arsenii  Bromidi.     Solution  of  Bromide  of  Arsenic.     Clemens's  Solution. 

Metric.  Old  form. 

Arsenous  Acid 10     Gm.  146  gr. 

Potassium  Bicarbonate 10      Gm.  146  gr. 

Bromine i5-5  Grn-  227  gr. 

Water,  a  sufficient  quantity 

To  make 1000     Cc.  2  pints. 

Boil  the  Arsenous  Acid  with  the  Potassium  Bicarbonate  and  125  Cc.  fold  form,  4  fl.  oz.]  of 
Water,  until  solution  is  eff"eoted.  Allow  this  to  cool,  add  625  Co.  fold  form.  20  fl.  oz.]  of 
AVater,  then  the  Bromine,  and  afterwards  enough  Water  to  make  1000  Co.  [old  form,  2  pint.«]. 
Let  the  mixture  stand  a  few  hours,  agitating  it  occasionally,  then  filter. 

Tin's  Solution  contains  an  amount  of  Amenic  in  combination,  correxponding  to  1  prr  cent,  of 
Arsenous  Acid. 

f/iyig — The  title  ".Solution  of  Bromide  of  Arsenic"  (I.iiptnr  Arnrnii  BromiV/»"\  which  1b  often  applied  to 
Clemens's  Solution  or  similar  preparations,  is  a  misnomer,  since  arsenic  briiniide  cannot  exist,  bh  snrh,  in 
the  presence  of  water,  but  is  split  up  into  hydrobroniic  iind  arsenmin  aci<ls  The  protmrtioiis  of  the  in- 
gredients, in  the  formula  above  c'^'en,  linve  been  adjusted,  as  closely  as  practicable,  so  as  to  yield  definite 
compounds, — viz.,  potassium  arsenate  and  bromide. 
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239.  LIQUOR   SACCHARINI.  N.  F. 
Solution  of  Saccharin. 

Metric.  Old  form. 

Saccharin 70  Gm.  2  oz.  av.  147  gr. 

Sodium  Bicarbonate 33  Gm.  1  oz.  av.    47  gr. 

Alcohol 250  Cc.  8  fl.  oz. 

Water,  a  sufficient  quantity  

To  make 1000  Cc.  2  pints. 

Dissolve  the  Saccharin  and  the  Sodium  Bicarbonate  in  650  Cc.  [olu  form,  20  fl.  oz.  384  min.] 
of  Water,  filter  the  solution,  add  the  Alcohol  to  the  filtrate,  and  pass  enough  Water  through 
the  filter  to  make  1000  Cc.  [old  form,  2  pints]. 

Each  Jluidrachm  represents  4  grains  0/  Saccharin. 

240.  LIQUOR   SERIPARUS.  N.  F. 

Liquid  Rennet. 

Metric.  Old  form. 

Calves'  Rennet,  fresh 100  Gm.        3    oz.  av.  148  gr. 

Sodium  Chloride 40  Gm.         1    oz.  av.  147  gr. 

Alcohol 200  Cc.  6    fl.  oz.    192  min. 

Water 800  Cc.         25^  fl.  oz. 

Dissolve  the  Sodium  Chloride  in  the  Water,  add  the  Alcohol,  and  macerate  in  this  mixture 
the  Rennet  (or  the  washed  mucous  membrane  of  the  fresh  stomach  of  a  sucking  calf),  during 
three  days,  under  frequent  agitation.     Then  filter. 

241.  LIQUOR   SODII   ARSENATIS,  PEARSON.  N.  F. 

Pearson's  Solution  of  Sodium  Arsenate. 

Metric.  Old  form. 

Sodium  Arsenate,  in  perfect  crystals i  Gm.  15  gr. 

Distilled  Water 600  Cc.  19  fl.  oz. 

Dissolve  the  Sodium  Arsenate  in  the  Distilled  Water,  and  filter,  if  necessary. 
Pearson's  Solution  of  Sodium  Arsenate  may  also  be  prepared  as  follows  : 

Solution  of  Sodium  Arsenate  (U.  S.  P.)  ....      10  Cc.  154  min. 

Distilled  water 90  Cc.  2  fl.  oz.  7  fl.  dr. 

Mix  the  Solution  of  Sodium  Arsenate  with  the  Distilled  Water. 

This  Solution  contains  about  ^^  of  one  per  cent,  of  anhydrous  Sodium  Arsenate. 

Note. — This  preparation  should  not  be  confounded  with  tlie  Liquor  Sodii  Arseuatis,  U.  S.  P.,  which  is  ten 
times  stronger  than  the  above  preparation.  Pearson's  Solution  is  recognized  in  the  French  Pharm., 
under  the  title  Solute  d'Arsenale  de  Sonde  (or  Solution  Arscnicale  de  Pearson).  It  is  recommended  that 
Pearson's  Solution  be  dispensed  only  when  expressly  designated  as  "Pearson's." 

242.  LIQUOR   SODII    BORATIS    COMPOSITUS.  N.  F. 

Compound  Solution  of  Sodium  Borate. 

DobeWs  Solution. 

Metric.  Old  form. 

Sodium  Borate 15  Gm.  220  gr. 

Sodium  Bicarbonate 15  Gm.  220  gr. 

Carbolic  Acid,  crystallized 3  Gm.  45  gr. 

Glycerin 35  Cc.  9  fl.  dr. 

Water,  a  sufficient  quantity  

To  make 1000  Cc.  2  pints. 

Dissolve  the  salts  in  about  500  Cc.  [old  form,  1  pint]  of  Water,  then  add  the  Glycerin,  and 
the  Carbolic  Acid  previously  liquefied  by  warming,  and,  lastly,  enough  AVater  to  make  1000 
Co.  [old  form,  2  pints]. 

243.  LIQUOR   SODII    CARBOLATIS.  N.  F. 

Solution  of  Sodium  Carbolate. 

Phenol  Sodique. 

Metric.  Old  form. 

Carbolic  Acid,  crystallized 50     Gm.  1  oz.  av.  293  gr. 

Soda  (U.  S.  P.) 3-5  Gm.  52  gr. 

Water 46.5  Gm.  1  oz.  av.  245  gr. 

Dissolve  the  Soda  in  the  Water,  add  the  Carbolic  Acid,  and  warm  gently  until  it  is  dissolved. 
This  preparation  should  be  made  freshly  when  wanted. 
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244.  LIQUOR   SODII    CITRATIS.  N.  F. 

Solution  of  Sodium  Citrate. 

Misiura  Sodii  Citratis.     Saiuraiio.     ratio  liirei-i  (Germ.  Pharm.). 

Metric.  Old  form. 

Citric  Acid 20  Gm.  292  f^r. 

Sodium  Bicarbonate 25  Gm.  3(j5  ^r. 

Water 1000  Co.  2  pints. 

Dissolve  the  Citric  Acid  in  the  Water  contained  in  a  bottle,  add  the  Sodium  Bicarbonate, 
dissolve  it  by  agitation,  and  immediately  stoi)])er  the  bottle  securely. 
This  preparation  should  be  freshly  prepared  when  wanted  for  u.-e. 

Note. — The  German  I'liarm.  directs  that,  when  "  Saturatio"  is  prescribed,  without  any  spociQcatiou  of 
the  ingredients  or  strength,  I'otio  Uieeri,  1  epresented  here  by  LUjuor  Sodii  Cttratia,  be  dispensed. 

245.  LIQUOR   SODII   CITRO-TARTRATIS    EFFERVESCENS.  N.  F. 
Effervescent  Solution  of  Sodium  Citro-Tartrate. 

( Tartro-Cilric  Lonunadc.) 

Mttiic.  Old  form. 

Sodium  Bicarbonate 26  Gm.  380  i^r. 

Tartaric  Acid 24  Gm.  350  i^r. 

Citric  Acid 2  Gm.  29  ^v. 

Syrup  of  Citric  Acid  (U.  S.  P.) 50  Cc.  1  fl.  oz.  288  iiiin. 

Water,  a  sufficient  quantity  

To  make 350  Cc.  11  fl.  oz.    96  min. 

Dissolve  24  Gm.  [old  form,  350  gr.]  of  the  Sodium  Bicarbonate  in  250  Cc.  [old  form,  8  fl.  oz.] 
of  Water,  add  the  Tartaric  and  Citric  Acids,  and,  when  they  are  dissolved,  the  Syrup  of  Citric 
Acid.  Filter  the  solution  into  a  strong  bottle  of  about  360  Co.  [old  form,  12  fl.  oz.J  capacity, 
and  pass  enough  Water  through  the  filter  to  make  the  Ultratc  measure  320  Cc.  [old  form, 
10  fl.  oz.  117  min.].  Dissolve  the  remainder  of  the  Sodiuin  Bicarbonate  2  Gm,  ([old  form,  29 
gr.])  in  30  Cc.  [old  form,  460  min.]  of  Water,  filter  the  solution,  pour  it  on  top  of  the  solution 
in  the  bottle,  which  close  immediately  with  a  cork,  and  secure  it  with  twine.  Then  shako  the 
bottle. 

246.  LIQUOR   SODII    OLEATIS.  N.  F. 
Solution  of  Sodium  Oleate. 

Metiic.  Old  form. 

White  Castile  Soap,  dry  and  powdered 625  Gm.         20  oz.  av.  375  gr. 

Water,  a  sufficient  quantity  

To  make loooo  Cc.  20  pints. 

Mix  the  Castile  Soap  with  2500  Co.  [old  form,  5  pints]  of  Water  so  as  to  produce  a  uniform 
and  gelatinous  mi.\ture.  Then  add  6500  Co.  [old  form,  13  pints]  more  of  Water,  apply  heat 
until  the  Soap  is  dissolved,  allow  the  liquid  to  cool,  and  add  enough  Water  to  make  it  measure 
10,000  Co.  [old  form,  20  pints]. 

Note. — This  solution  is  intended  to  be  used  in  the  preparation  of  Oleates. 

247.  LIQUOR   STRYCHNINiE    ACETATIS.  N  F 

Solution  of  Strychnine  Acetate. 

Hall's  SolutUm  of  Strychnine. 

Metric.  Old  form. 

Strychnine  Acetate 2.1  Gm.  32  ccr. 

Diluted  Acetic  Acid  (U.  S.  P.) 35     Cc.  1  fl.  oz.       1  fl.  dr. 

Alcohol 250     Cc.  8  fl.  oz. 

Compound  Tincture  of  Cardamom  (U.  S.  P.)     .      10     Cc.  164  min. 

Water,  a  sufficient  quantity 

To  make 1000     Cc.  2  pints. 

Dissolve  the  Strychnine  Acetate  in  about  600  Co.  [old  form,  1  ])int]  of  Water  mi.\e<l  with 
the  Diluted  Acetic  Acid,  then  add  the  Alcohol,  Compound  Tincture  of  Cardamom,  and,  lastly, 
enough  Water  to  make  1000  Co.  [old  form,  2  pints].  Allow  the  mi.xture  to  stand  a  few  days, 
if  convenient,  and  filter. 

Each  JJ a i drachm  cont<ilnn  i  grain  of  Strychnine  Acetate. 

Note. — The  Brit.  Pharm.  directs  a  Liquor  Strychniufr  IIijiiroc}dorali»  (with  gynonymo  :  Lit/uor  Strychnia) 
which  is  much  stronRer,  and  should  not  bo  confounded  witli  the  Rbove  propiiriition.  It  shuuld  never  bo 
dispenoed  iinlesa  cxprcs-fiy  designated.  It  may  bo  prepared  by  dissolTinij  1  grain  of  crystallized  Strych- 
nine (alkaloid)  in  HO  niinim.s  of  Wafer  with  the  aid  of  2  drops  of  Diluted  Hydrochloric  .\cid,  and  then  add- 
ing 20  minims  of  AIcoliul.    The  product  couUuns  thruo-flflhs  of  a  grain  of  i>trycbuiuo  in  each  lluidrackm. 
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248.  LIQUOR    ZINCI    ET   ALUMINI    COMPOSITUS.  N.  F. 
Compound  Solution  of  Zinc  and  Aluminum. 

Metric.  Old  form 

Zinc  Sulphate looo  Gm.         33  oz.  av.  160  gr. 

Aluminum  Sulphate lOOO  Gm.  33  oz,  av.  160  gr. 

Naphtol 3  Gm.  45  gr. 

Oil  of  Thyme lo  Cc.  152  min. 

Water,  a  sufficient  quantity 

To  make 5000  Cc.  10  pints. 

Dissolve  the  Zinc  Sulphate  and  the  Aluminum  Sulphate  in  5000  Co.  [old  form,  10  pints] 
of  Water,  by  the  aid  of  heat,  add  the  Naphtol  and  Oil  of  Thyme,  and  shake  the  mixture 
occasionally,  in  a  stoppered  bottle,  until  it  cools.  Set  it  aside  for  a  few  days,  if  convenient, 
and  then  pass  it  through  a  wetted  filter,  following  it  with  enough  Water  to  make  5000  Cc. 
[old  form,  10  pints]. 

Note. — The  commercial  Aluminum  Sulphate  {not  Alum)  may  be  used  for  this  preparation.  This  generally 
contains  a  trace  of  iron,  but  by  allowing  the  liquid  to  stand  this  will  be  gradually  precipitated. 

249.  LIQUOR    ZINCI    ET   FERRI    COMPOSITUS.  N.  F. 

Compound  Solution  of  Zinc  and  Iron 

Deodorant  Solution. 

Metric.  Old  form. 

Zinc  Sulphate 1000  Gm.  33  oz.  av.  160  gr. 

Ferrous  Sulphate 1000  Gm.  33  oz.  av.  160  gr. 

Copper  Sulphate 325  Gm.  10  oz.  av.  372  gr. 

Naphtol 3  Gm.  45  gr. 

Oil  of  Thyme 10  Cc.  152  min. 

Diluted  Hypophosphorous  Acid  (U.  S.  P.)      .    .      20  Cc.  304  min. 

Water,  a  sufficient  quantity 

To  make 5000  Cc.  10  pints. 

Dissolve  the  Zinc  Sulphate,  Ferrous  Sulphate,  and  Copper  Sulphate  in  6000  Cc.  [old  form, 
10  pints]  of  boiling  Water,  add  the  Naphtol  and  Oil  of  Thyme,  and  shake  the  mixture 
occasionally,  in  a  stoppered  bottle,  until  it  is  cold.  Then  add  the  Diluted  Hypophosphorous 
Acid,  filter  the  liquid  through  a  wetted  filter,  and,  lastly,  pass  enough  Water  through  the 
filter  to  make  5000  Cc.  [old  form,  10  pints]. 

jVo(g. — This  solution  is  used  as  a  simple  deodorant  and  antiseptic  for  common  domestic  use,  when  it  is 
unnecessary  or  impracticable  to  employ  more  powerful  agents. 

When  a  deodorant  solution  is  required  for  purposes  where  iron  is  objectionable,  as,  for  instance,  when 
woven  fibrics  are  to  be  steeped  in  it,  the  Compound  Solution  of  Zinc  and  Aluminum  (F.  248)  may  be 
employed. 

250.  LIQUOR   ZINGIBERIS.  N.  F. 
Solution  of  Ginger. 

Soluble  Essence  of  Ginger. 

Metric.  Old  form. 

Fluid  Extract  of  Ginger  (U.  S.  P.) 335  Cc.  10  fl.  oz.  356  min. 

Pumice,  in  moderately  fine  powder .    100  Gm.  3  oz.  av.  148  gr. 

Water,  a  sufficient  quantity  

To  make 1000  Cc.  2  pints. 

Pour  the  fluid  Extract  of  Ginger  into  a  bottle,  add  to  it  the  Pumice,  and  shake  the  mixture 
thoroughly  and  repeatedly  in  the  course  of  several  hours.  Then  add  the  Water  in  portions 
of  about  125  Cc.  [old  form,  4  fl.  oz.],  shaking  well  and  frequently  after  each  addition.  When 
all  is  added,  repeat  the  agitation  occasionally  during  twenty-four  hours,  then  filter,  returning 
the  first  portions  of  the  filtrate  until  it  runs  through  clear,  and,  if  necessary,  pass  enough 
water  through  the  filter  to  make  1000  Cc.  [old  form,  2  pints]. 

251.  LOTIO   ADSTRINGENS.  N.  F. 

Astringent  Lotion. 

Warr-en's  Styptic. 

Metric.  Old  form. 

Sulphuric  Acid  (U.  S.  P.) 38  Cc.  5  fl.  dr. 

Oil  of  Turpentine 3^  Cc.  4  fl.  dr. 

Alcohol 31  Cc.  4  fl.  dr. 
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To  the  Sulphuric  Acid,  contained  in  a  wed^wood  mortar,  slowly  add  the  Oil  of  Turpentine, 
in  small  portions  at  a  time,  constantly  stirring.  Allow  tlie  mixture  to  cool,  then  add  the 
Alcohol  cautiously,  in  the  same  manner,  and  continue  stirring  until  no  more  fumes  arise. 
When  the  liquid  is  cold,  pour  it  into  a  glass-stoppered  bottle. 

Note. — In  preparing  tliiti  mixture,  caution  should  be  used,  so  tliat  the  tcniperaturo  may  not  ride  too  high. 
Particular  cure  is  to  be  observed,  if  a  hirger  quautity  of  this  mixture  is  to  be  prepared,  la  this  ctuie  it  is 
preferable  to  prepare  it  in  several  portions. 


252.   LOTIO    FLAVA.  N.  F. 

Yellow  Lotion. 

Yellow  Wash.     Aqua  Phagedcenica  Flava. 

Metric.  Old  form. 

Corrosive  Chloride  of  Mercury 3  Gm.  45  gr. 

Boiling  Water, 

Solution  of  Lime  (U.  S.  P.),  of  each,  a  suflBcicnt 
quantity 


To  make looo  Cc.  2  pints. 

Dissolve  the  Corrosive  Chloride  of  Mercury  in  35  Cc.  [old  form,  9  fl.  dr.]  of  boiling  Water, 
and  add  the  solution  to  a  sufiScient  quantity  of  Solution  of  Lime  to  make  1000  Co.  [old 
form,  2  j)ints]. 

This  mixture  should  be  well  agitated  whenever  any  of  it  is  to  bo  dispensed 


253.  LOTIO   NIGRA.  N.  F. 
Black  Lotion. 

Black  Wash.     Aqua  Phagcdcenica  Nigra. 

Metric.  Old  form. 

Mild  Chloride  of  Mercury 7.5  Gm.  110  gr. 

Water, 

Solution  of  Lime  (U.  S.  P.),  of  each,  a  sufficient 
quantity 


To  make 1000     Cc.  2  pints. 

Triturate  the  Mild  Chloride  of  Mercury  with  35  Co.  [old  form,  9  fl.  dr.]  of  Water,  and 
gradually  add  a  sufficient  quantity  of  Solution  of  Lime  to  make  1000  Cc.  [old  form,  2  pints]. 
This  mixture  should  be  well  agitated  whenever  any  of  it  is  to  bo  dispensed. 


254.  LOTIO    PLUMBI    ET   OPII.  N.  F. 
Lotion  of  Lead  and  Opium. 

Lead  and  Opium  Wash. 

Metric.  Old  form. 

Lead  Acetate 17.5  Gm.  250  ^r. 

Tincture  of  Opium  (U.  S.  P.) 35      Cc.  9  fl.  dr. 

Water,  a  sufficient  quantity  

To  make 1000     Cc.  2  pints. 

Dis.solve  the  Lead  Acetate  in  about  650  Cc.  [old  form,  20  fl.  oz.  .'584  min.]  of  Water,  add 
the  Tincture  of  Opium,  and  enough  Water  to  make  1000  Co.  [old  form,  2  pints]. 
This  mixture  should  be  well  agitated  whenever  any  of  it  is  to  be  dispensed. 


255.  MISTURA   ACACIiE.  N.  F. 
Mixture  of  Acacia. 

Mixtura  Gummosa  (Germ.  Pharni.  I.). 

Metric.  Old  form. 

Acacia,  in  coarse  powder 75  G"'-  2  oz.  av.  283  gr. 

Sugar 75  Gm-  ^  "Z-  av.  283  gr. 

Water 850  Cc.  2b  fl.  oz.    356  min. 

Dissolve  the  Acacia  and  Sugar  in  the  Water. 

This  preparation  should  be  freshly  made  when  wanted. 
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256.  MISTURA   ADSTRINGENS    ET   ESCHAROTICA.  N.  F. 

Astringent  and  Escharotic  Mixture. 

Villate's  Solution. 

Metric.  Old  form. 

Solution  of  Lead  Subacetate  (TJ.  S.  P.)   .    .    .    .    loo  Cc.  3  fl.  oz.    183  min. 

Copper  Sulphate 65  Gm.  2  oz.  av.  128  gr. 

Zinc  Sulphate 65  Gm.  2  oz.  av.  128  gr. 

Diluted  Acetic  Acid  (U.  S.  P.) 850  Cc.  28  fl.  oz.    356  min. 

Dissolve  the  Copper  Sulphate  and  Zinc  Sulphate  in  the  Diluted  Acetic  Acid,  add  the 
Solution  of  Lead  Subacetate,  and  agitate  thoroughly.  Set  the  mixture  aside,  so  that  the 
precipitate  may  subside.     Then  decant,  or  siphon  oil',  the  clear  liquid  and  preserve  it  for  use. 

Note.— In  attempting  to  pass  the  liquid  through  a  filter,  it  will  usually  be  found  that  the  finely  divided 
precipitate  of  lead  sulphate  will  partially  pass  along  with  it.  This  may  be  prevented  (in  this  and  many 
similar  cases)  by  adding  to  the  mixture  a  small  quantity  of  starch,  thorouglily  incoiporating  this  by  agita- 
tion, and  ponring  the  mixture  on  the  previously  wetted  filter.  The  first  portious  of  the  filtrate  are  poured 
back  until  it  runs  through  clear. 


257.  MISTURA   AMMONII    CHLORIDI.  N.  F. 

Mixture  of  Ammonium  Chloride, 

Mistura  (or  Mixtura)  Solvens  Simplex. 

Metric.  Old  form. 

Ammonium  Chloride 25  Gm.  365  gr. 

Purified  Extract  of  Glycyrrhiza  (F.  158)  ....      25  Gm.  365  gr. 

Water,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Dissolve  the  solids  in  a  sufficient  quantity  of  AVater  to  make  1000  Cc.  [old  form,  2  pints]. 

Note. — Sometimes  a  Mistura  (or  Mixtura)  Solvens  Stibiata  is  prescribed.  This  may  be  prepared  by  dis- 
solving 0.30  Gm.  [old  form,  il4  grains]  of  Antimony  and  Potassium  Tartrate  in  1000  Cc.  [old  form, 
2  pints]  of  Mistura  Ammonii  Chloridi. 


258.  MISTURA    CAMPHORyE   ACIDA.  N.  F. 

Acid  Camphor  Mixture. 

Mistura  A?itidysenterica.     Hope's  Mixture. 

Metric.  Old  form. 

Nitric  Acid  (U.  S.  P.) 17.5  Cc.  269  min. 

Tincture  of  Opium  (U.  S.  P.) 12     Cc.  185  min. 

Camphor  Water  (U.  S.  P.),  a  sufficient  quantity 

To  make 1000     Cc.  2  pints. 

Mis  the  Nitric  Acid  with  about  500  Cc.   [old  form,  1  pint]  of  Camphor  Water,  add  the 
Tincture  of  Opium,  and,  lastly,  enough  Camphor  Water  to  make  1000  Co.  [old  form,  2  pints]. 


259.  MISTURA   CAMPHORS   AROMATICA.  N.  F. 

Aromatic  Camphor  Mixture. 

Parrish's  Camphor  Mixture. 

Metric.  Old  form. 

Compound  Tincture  of  Lavender  (U.  S.  P.)  .    .    250  Cc.  8  fl.  oz. 

Sugar 35  Gm.  1  oz.  av.  73  gr. 

Camphor  Water  (U.  S.  P.),  a  sufficient  quantity  

To  make 1000  Cc.  2  pints. 

Mix  the  Compound  Tincture  of  Lavender  with  about  500  Cc.  [old  form,  1  pint]  of  Camphor 
Water,  dissolve  the  Sugar  in  the  mixture,  and  add  enough  Camphor  AVater  to  make  1000  Cc. 
[old  form,  2  pints]. 
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260.  MISTURA   CARMINATIVA.  N.  F. 
Carminative  Mixture. 

DaLby's  Carminative. 

Motrlc.  Old  form. 

Magnesium  Carbonate 65     Gm.  oz.  av.  74  gr. 

Potassium  Carbonate      3      Gm.  45  irp. 

Tincture  of  Opium  (U.  S.  P.) 25      Cc.  380  min. 

Oil  of  Caraway 0.5  Cc.  8  niin. 

Oil  of  Fennel 05  Cc.  8  uiin. 

Oil  of  Peppermint 0.5  Cc.  8  iiiiii. 

Syrup  (U.  S.  P.)    .    .    . 160     Cc.  5  fl.  oz.  55  iniii. 

Water,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Triturate  the  Oils  with  about  10  Gm.  [old  form,  14G  gr.]  of  Magnesium  Carbonate,  and 
750  Co.  [old  form,  24  fl.  oz.]  of  Water  gradually  added.  Then  add  the  remainder  of  the 
Magnesium  Carbonate  and  the  other  ingredients,  and,  lastly,  add  enough  Water  to  make 
1000  Co.  [old  form,  2  pints]. 

This  preparation  should  be  freshly  made  when  wanted 

Each  Jhiidounce  representn  about  1  (jrain  of  Opium. 

261.   MISTURA    CHLORALI    ET    POTASSII    BROMIDI 

COMPOSITA.  N.  F. 

Compound  Mixture  of  Chloral  and  Potassium  Bromide. 

Metric.  Old  form. 

Chloral  (U.  S.  P.) 250  Gm.  8  oz.  av.  150  gr. 

Potassium  Bromide 250  Gm.  8  oz.  av.  150  gr. 

Extract  of  Indian  Cannabis  (U.  S.  P.)      ....        2  Gm.  29  gr. 

Extract  of  Hyoscyamus  (U.  S.  P.) 2  Gm.  29  gr. 

Alcohol 60  Cc.  2  fl.  oz. 

Tincture  of  Quillaja  (XJ.  S.  P.) 65  Cc.  2  fl.  oz.      40  min. 

Water,  a  suflicicnt  quantity 

To  make 1000  Cc.  2  pints. 

Dissolve  the  Chloral  and  Potassium  Bromide  in  600  Co.  [old  form,  19  fl.  oz.]  of  Water, 
dissolve  in  this  solution  the  Extract  of  Hyoscyamus,  and  add  the  Tincture  of  Quillaja.  Then 
dissolve  the  E.xtract  of  Indian  Cannabis  in  the  Alcohol,  and  add  this  solution  gradually,  and 
under  shaking,  to  that  first  prepared.  Finally,  add  enough  Water  to  make  1000  Co.  [old 
form,  2  pints]. 

This  preparation  should  be  shaken  whenever  any  of  it  is  to  be  dispensed. 

Each  Jluidrachm  contaius  15  graine  each  of  Chloral  and  of  Potas/iium  Bromide,  and  J 
grain  each  of  Extract  of  Indian  Cannabis  and  of  Eu.iract  of  Hyoacyamua. 

262    MISTURA    CHLOROFORMI    ET    CANNABIS    INDICvE 

COMPOSITA.  N.  F. 

Compound  Mixture  of  Chloroform  and  Cannabis  Indica. 

Chloroform  Anodyne. 

Metric.  Old  form. 

Chloroform 125     Cc,  4  fl.  oz. 

Ether 35     Cc  9  fl.  dr. 

Tincture  of  Indian  Cannabis  (U.  S.  P.)   .    .    .    .     125      Cc.  4  fl.  oz. 

Tincture  of  Capsicum  (U.  S.  P.) 65      Cc.  2  fl.  oz.  40  min. 

Morphine  Sulphate 2.5  Gm.  37  gr. 

Oil  of  Peppermint 2      Cc.  30  min. 

Glycerin '. 125     Cc.  4  fl.  07,. 

VVater 65      Cc.  2  fl.  oz.  40  min. 

Alcohol,  a  sufficient  quantity 

To  make 1000      Cc.  2  pints. 

Dissolve  the  Oil  of  Peppermint  in  600  Co.  [old  form,  1  pint]  of  .\lcohol,  add  the  Chloroform, 
Ether,  and  the  Tinctures.  Mix  well,  and  add  the  Morphine  Sulnhnto.  previously  dissolved  in 
the  Water  and  Glycerin.     Finally,  add  enough  Alcohol  to  make  1000  Co.  [old  form.  2  pints]. 

Each  flnidrnrhm  repreientu  about  7i  minims  of  Chloroform,  "i  minima  nf  Tincture  of  Indian 
Cannabis,  3|  minima  of  Tincture  of  Capsicum,  and  ^  of  a  grain  of  Morphine  Sulphate. 
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263.   MISTURA    CONTRA    DIARRHCEAM.  A".  F. 
Diarrhoea  Mixture. 

Cholera  Mixture. 

Metric.  Old  form. 

I.  Tincture  of  Opium  (U.  S.  P.), 
Tincture  of  Capsicum  (U.  S.  P.), 
Tincture  of  Rhubarb  (U.  S.  P.), 
Spirit  of  Camphor  (U.  S.  P.), 

Spirit  of  Peppermint  (U.  S.  P.),  of  each  ...      20  Cc.  96  min. 

Mix  them,  and  filter. 

Note. — The  formula  above  given,  which  appears  to  be  that  in  most  general  use,  is  also  known  under  the 
name  of  "Sun  Mixture." 

Of  other  similar  preparations,  in  more  or  less  general  use,  the  following  may  be  mentioned  here : 

2.  Loomis's  Diarrhoea  Mixture. 

Metric.  Old  form. 

Tincture  of  Opium  (U.  S.  P.) 12.5    Cc.  203  min. 

Tinctuie  of  Rhubarb  (C.  S.  P.) 12.5    Cc.  203  min. 

Compound  Tincture  of  Catechu  (U.S.  P.) 25       Cc.  406  min. 

Oil  of  Sassafras i       Cc.  16  min. 

Compound  Tincture  of  Lavender  (U.  S.  P.)  .   .   .   .    49       Cc.  1  fl.  oz.  316  min. 

3.  Squibb's  Diarrhcea  Mixture. 

Tincture  of  Opium  (U.  S.  P.) 20  Cc.  325  min. 

Tincture  of  Capsicum  (U.  S.  P.) 20  Cc.  '325  min. 

Spirit  of  Camphor  (U.  S.  P.) 20  Cc.  325  min. 

Chloroform  (U.  S.  P.) 7-5  Cc.  122  min. 

Alcohol 32.5  Cc.  1  fl.  oz.    47  min. 

4.  Thielemann's  Diarrhoea  Mixture. 

Wine  of  Opium  (U.  S.  P.) 25       Cc.  406  min. 

Tincture  of  Valerian  (U.  S.  P.) 37.5    Cc.  1  fl.  oz.  128  min. 

Ether  (U.S.  P.> 12.5    Cc.  203  min. 

Oil  of  Peppermint 3       Cc.  49  min. 

Fluid  Extract  of  Ipecac  (O.  S.  P.) 0.75  Cc.  12  min. 

Alcohol 21.25  Cc.  345  min. 

This  preparation  is  practically  identical  with  the  Miatura  Thielemdnni  of  the  Swedish  Pbarm. 

5.  Velpean's  Diarrhwa  Mixture. 

Tincture  of  Opium  (U.  S.  P.), 

Compound  Tincture  of  Catechu  (D.  S.  P.), 

Spirit  of  Camphor  (U.  S.  P.),  of  each 33.33  Cc.  1  fl.  oz. 


264.  MISTURA   COPAIBiE   COMPOSITA.  N.  F. 
Compound  Copaiba  Mixture. 

1.  Lafayette  Mixture.                                                    Metric.  Old  form. 

Copaiba 125  Cc.  4  fl.  oz. 

Spirit  of  Nitrous  Ether  (U.  S.  P.) 125  Cc.  4  fl.  oz. 

Compound  Tincture  of  Lavender  (U.  S.  P.)  .    .     125  Cc.  4  fl.  oz. 

Solution  of  Potassa  (XJ.  S.  P.) 35  Cc.  9  fl.  dr. 

Syrup  (U.  S.  P.) 325  Cc.  10  fl.  oz.  203  min. 

Mucilage  of  Dextrin  (F.  277),-  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Mix  the  Copiiiba  with  the  Solution  of  Potassa  and  the  Spirit  of  Nitrous  Ether.  Then  add 
the  Compound  Tincture  of  Lavender,  and,  lastly,  the  Syrup  and  Mucilage  of  Dextrin.  Mix 
the  whole  thoroughly  by  shaking. 

This  mixture  should  be  well  agitated  whenever  any  of  it  is  to  be  dispensed. 

Each  fluidrachin  contains  7^  mimims  of  Copaiba. 

Note. — Tlie  above  mixture  hns  usually  been,  and  may  be,  prepared  with  Mucilage  of  Acacia  ;  but  if 
Mucilage  of  Dextrin  he  used,  it  will  keep  for  a  longer  time  without  separating. 

A  mixture  of  somewhat  similar  composition,  in  considerable  use  in  some  parts  of  the  country,  is  the 
following  : 

2.  Chapman's  Mixture. 

Metric.  Old  form. 

Copaiba 250  Cc.  8  fl.  oz. 

Spirit  of  Nitrous  Ether  (U.  S.  P.) 250  Cc.  8  fl.  oz. 

Compound  Tincture  of  Lavender  (U.  S.  P.)  .    .   .   .  65  Cc.  2  fl.  oz. 

Tincture  of  Opium  (II.  S.  P.) 30  Cc.  460  min. 

Mucilage  of  Acacia  (U.  S.  P.) 125  Cc.  4  fl.  oz. 

Water,  a  sutlicieiit  quantity 

To  make looo  Cc.  2  pints. 
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265.   MISTURA    EXPECTORANS,  STOKES.  A^  F. 
Stokes's  Expectorant  Mixture. 

Stokes's  Expectorant. 

Metric.  Old  form. 

Ammonium  Carbonate 17.5  Gm.  266  gr. 

Fluid  Extract  of  Senega  (U.  S.  P.) 35     Cc.  9  fl.  dr. 

Fluid  Extract  of  Squill  (IT.  S.  P.) 35     Cc.  9  fl.  dr. 

Camphorated  Tincture  of  Opium  (U.  S.  P.)   .    .     175     Co.  6  fl.  oz.  28G  min. 

Water 100     Co.  3  fl.  oz.    96  min. 

Ssnrup  of  Tolu  (U.  S.  P.),  a  sufficient  quantity 

To  make 1000     Cc.  2  pints. 

Dissolve  the  Ammonium  Carbonate  in  the  Water,  add  the  Fluid  Extracts  and  Tincture, 
and,  lastly,  enough  Syrup  of  Tolu  to  make  1000  Cc.  [old  form,  2  pints]. 

266.   MISTURA    GUAIACI.  N.  F. 

Mixture  of  Guaiac. 

Metric.  Old  form. 

Guaiac  (U.  S.  P.),  in  powder 25  Gm.  305  gr. 

Sugar 25  Gm.  365  tijr. 

Acacia,  in  line  powder 15  Gm.  220  gr. 

Cinnamon  Water  (U.  S.  P.) 1000  Cc.  2  pints. 

Triturate  the  powdered  (iuaiac  with  the  Sugar  and  Acacia,  then  gradually  add  the  Cinnamon 
Water,  and  mix  thoroughly. 

This  mixture  should  be  well  agitated  whenever  any  of  it  is  to  be  dispensed. 

267.  MISTURA   MAGNESIiE    ET   ASAFGETID.ffi.  N.  F. 

(U.  S.  P.,  1880.) 

Mixture  of  Magnesia  and  Asafetida. 

See  page  1299. 

268.  MISTURA   OLEO-BALSAMICA.  A^.  F. 

Oleo-balsamic  Mixture. 

Mixtura  Oleoso-balsamica  (Germ.  Pharm.).     Balnamum  Vitce  Hoffmanni. 

Metric.  Old  form. 

Oil  of  Lavender 4     Cc.  1  fl.  dr. 

Oil  of  Thyme 4      Cc.  1  fl.  dr. 

Oil  of  Lemon 4     Cc.  1  fl.  dr. 

Oil  of  Mace 4      Cc.  1  fl.  dr. 

Oil  of  Orange  Flowers 4     Cc.  1  fl.  dr. 

Oil  of  Cloves 3-5  Cc.  52  min. 

Oil  of  Cinnamon 3-5  Cc.  62  min. 

Balsam  of  Peru 10.5  Cc.  160  min. 

Alcohol,  a  sufficient  quantity  

To  make 1000     Cc.  2  pints. 

Dissolve  the  Oils  and  the  Balsam  of  Peru  in  the  Alcohol,  let  the  solution  stand  a  few  days, 
and  then  filter. 

269.  MISTURA   OLEI    PICIS.  A^.  F. 

Mixture  of  Oil  of  Tar. 

Mistura  Picis  Liquidce.      Tar  Mi.rfure. 

Metric.  Old  form. 

Purified  Extract  of  Glycyrrhiza  (F.  158)  ....      65  Gm.  2  oz.  av.    74  gr. 

Oil  of  Tar  (U.  S.  P.) 35  Cc.  9  fl.  dr. 

Sugar  250  Gm.  807,.  av.  150  gr. 

Chloroform*  (il.'s."  P.)' 10  Cc.  152  min. 

Oil  of  Peppermint 3  Cc.  A-y  m\n. 

Alcohol        ^^°  ^^-  ^  "•  °^'      ^^  '"'"• 

Water,  a  sufficient  quantity  _^ 

To  make 1000  Cc.  2  pints. 
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Add  the  Purified  Extract  of  Glycyrrhiza  and  Sugar  to  600  Co.  [old  form,  19  fl.  oz.]  of 
Water,  contained  in  a  covered  vessel,  and  heat  the  mixture  to  boiling  until  the  Extract  and 
Sugar  are  dissolved.  Then  add  the  Oil  of  Tar,  cover  the  vessel,  and  allow  the  contents  to 
cool,  stirring  occasionally.  Next  add  the  Chloroform  and  Oil  of  Peppermint  previously 
dissolved  in  the  Alcohol,  and,  lastly,  enough  Water  to  make  1000  Cc.  [old  form,  2  pints]. 

This  mixture  should  be  well  agitated  whenever  any  of  it  is  to  be  dispensed. 

270.  MISTURA   RHEI    COMPOSITA.  N.  F. 

Compound  Mixture  of  Rhubarb. 

Squibb' s  Rhubarb  Mixtu7-e. 

Metric.  Old  form. 

Fluid  Extract  of  Rhubarb  (U.  S.  P.) 12  Cc.  185  min. 

Fluid  Extract  of  Ipecac  (U.  S.  P.) 2  Cc.  ,30  min. 

Sodium  Bicarbonate 24  Gm.  3>50  gr. 

Glycerin 250  Cc.  8  fl.  oz. 

Peppermint  Water  (U.  S.  P.),  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Dissolve  the  Sodium  Bicarbonate  in  about  600  Cc.  [old  form,  1  pint]  of  Peppermint  Water, 
then  add  the  Fluid  Extracts  and  Glycerin,  and,  lastly,  enough  Peppermint  Water  to  make 
1000  Co.  [old  form,  2  pints]. 

271.  MISTURA   SASSAFRAS    ET    OPII.  N.  F. 

Mixture  of  Sassafras  and  Opium. 
Mistura  Opii  Alkalina.     Godfrey's  Cordial. 

Metric.  Old  form. 

Oil  of  Sassafras i  Cc.  15  min. 

Tincture  of  Opium  (U.  S.  P.) 35  Cc.  9  fl.  dr. 

Alcohol 50  Cc.  1  fl.  oz.  288  min. 

Potassium  Carbonate 8  Gm.  117  gr. 

Molasses 325  Cc.  10  fl.  oz.  203  min. 

Water,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Mix  the  Tincture  of  Opium  with  the  Alcohol,  in  which  the  Oil  of  Sassafras  has  previously 
been  dissolved.  Dissolve  the  Potassium  Carbonate  in  about  500  Co.  [old  form,  1  pint]  of 
Water,  mix  this  with  the  Molasses,  then  add  the  mixture  first  prepared,  and,  lastly,  enough 
Water  to  make  1000  Cc.  [old  form,  2  pints].  Allow  the  mixture  to  become  clear  by  standing, 
then  pour  off  the  liquid  portion  and  preserve  it  for  use. 

Each  Jluidrachm  contains  2  minims  of  Tincture  of  Opium,  corresponding  to  about  \  grain 
of  Opium, 

272.  MISTURA   SO'DIE.   ET   MENTH.^.  N.  F. 

Mixture  of  Soda  and  Spearmint. 

Soda  Mint. 

Metric.  Old  form. 

Sodium  Bicarbonate 50  Gm.  1  oz.  av.  293  gr. 

Aromatic  Spirit  of  Ammonia  (U.  S.  P.)   ....       10  Cc.  152  min. 

Spearmint  Water  (U.  S.  P.),  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Dissolve  the  Sodium  Bicarbonate  in  about  750  Co.  [old  form,  24  fl.  oz.]  of  Spearmint 
Water,  add  the  Aromatic  Spirit  of  Ammonia  and  enough  Spearmint  Water  to  make  1000  Co. 
[old  form,  2  pints].     Filter,  if  necessary. 

273.  MISTURA   SPLENETICA.  N.  F. 

Splenetic  Mixture. 

Spleen  Mixture.     Oadberry's  Mixture. 

Metric.  Old  form. 

Ferrous  Sulphate 14  Gm.  205  gr. 

Quinine  Sulphate 14  Gm.  205  gr. 

Nitric  Acid  (U.  S.  P.) 14  Cc.  214  min. 

Potassium  Nitrate 42  Gm.  1  oz.  av.  177  gr. 

Water,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 


METRIC  AND   OLD-FORM  QUANTITIES).  13^7 

Triturate  the  Ferrous  Sulphate,  reduced  to  powder,  with  the  Nitric  Acid  previously  mixed 
with  an  equal  volume  of  Water.  When  eficrvescenco  has  ceased,  warm  the  mixture  gently, 
until  it  no  longer  evolves  visible  vapors  of  a  yellowish  tint.  Then  add  to  it  the  Quinine 
Sulphate,  the  Potassium  Nitrate,  and,  lastly,  enough  Water  to  make  1000  Co.  [old  form,  2 
pints].     When  solution  has  been  effected,  filter. 

274.  MISTURA    SULPHURICA   ACIDA.  N.  F. 

Sulphuric  Acid  Mixture. 

Mixtura  Sulphurica  Aeida  (Germ.  Pharm.).     Haller's  Acid  Elixir. 

Metric.  Old  form. 

Sulphuric  Acid  (IT.  S.  P.) 250  Gm.  8  oz.  av.  358  gr. 

Alcohol,  a  sufBcient  quantity 


To  make 1000  Gm.  35  oz.  av.  120  gr. 

Add  the  Acid  very  gradually  to  750  Gm.  [old  form,  26  oz.  av.  200  gr.]  of  Alcohol,  contained 
in  a  flask,  agitating  after  each  addition,  and  taking  care  that  the  temperature  of  the  mixture 
be  not  allowed  to  rise  above  50°  C.  (122°  F.).  When  the  mixture  is  cold,  add  enough 
Alcohol,  if  necessary,  to  make  1000  Gm.  [old  form,  35  oz.  av.  120  gr.]. 

Note. — The  same  product  may  be  obtained,  approximately,  by  carefully  and  slowly  adding  1  volume  of 
Sulphuric  Acid  to  7  volumes  of  Alculiul,  and  this  method  may  be  used  when  small  quantities  are  required 
for  immediate  use  in  a  prescription. 

275.  MUCILAGO   CHONDRI.  N.  F. 

Mucilage  of  Irish  Moss. 

Metric.  Old  form. 

Irish  Moss      30  Gm.  1  oz.  av. 

Water,  a  sufficient  quantity 


To  make 1000  Co.  2  pints. 

Wash  the  Irish  Moss  with  cold  water,  then  place  it  in  a  suitable  vessel,  add  1000  Co.  [old 
form,  2  pints]  of  Water,  and  heat  it  on  a  water-bath,  boiling  for  fifteen  minutes,  frequently 
stirring.  Then  strain  it  through  muslin,  and  pass  enough  water  through  the  strainer  to  make 
the  liquid,  when  cold,  measure  1000  Co.  [old  form,  2  pints]. 

.Mucilage  of  Irish  Moss  may  also  be  prepared  in  the  following  manner: 

Irish  Moss  Gelatin  (F.  184) 20  Gm.  292  gr. 

Water,  a  sufficient  quantity 

To  make 1000  Co.  2  pints. 

Heat  the  Irish  Moss  Gelatin  with  1000  Co.  [old  form,  2  pints]  of  Water,  at  a  boiling  tem- 
perature, until  it  is  com])letely  dissolved.  Then  allow  the  solution  to  cool,  and  add  enough 
Water,  if  necessary,  to  make  up  the  volume  to  1000  Co.  [old  form,  2  pints]. 

yote. — Mucilage  of  Irish  Moss,  thus  prepared,  is  well  adapted  for  the  preparation  of  emulsions  of  fixed 
oils.  If  it  is,  however,  required  for  admixture  with  c/Vi..  liquids,  it  should  be  diluted,  when  freshly  made, 
and  while  still  hot,  with  about  \i  vulumes  of  boiling  water,  filtered,  and  the  filtrate  evaporated  to  the 
volume  correspondinj;  to  the  proportions  above  given.  The  filtration  may  be  greatly  facilitated  by  filling 
the  filter  loosely  with  absorbent  cotton,  and  pouring  the  liquid  upon  the  latter. 

276.  MUCILAGO   CYDONII.  N.  F. 

(U.  s.  P.,  issn.) 

Mucilage  of  Quince  Seed. 

See  page  1300. 

277.  MUCILAGO    DEXTRINI.  N.  F. 

Mucilage  of  Dextrin. 

Metric.  Old  form. 

Dextrin • 335  Gm-  H  oz.  av.  86  gr. 

Water,  a  sufficient  quantity 


To  make 1000  Cc.  2  pints. 

Mix  them  in  a  tared  vessel,  and  heat  the  mixture,  under  constant  stirring,  to  near  boiling, 
until  the  Dextrin  is  dissolved  and  a  limpid  liquid  results.  Then  restore  any  loss  of  water  by 
evaporation,  strain  the  liquid  through  muslin,  and  allow  it  to  cool  short  of  gelatinizing,  when 
it  will  be  ready  for  immediate  use. 

jVote.— If  the  Mucilaeo  is  not  at  once  to  bo  used  for  preparing  emulsions  or  other  mixtures,  transfer  It, 
while  hot,  to  bottles,  which  sliould  be  filled  to  the  neck.  Then  pour  into  each  bottle  a  "uflicicnt  quantity 
of  Olive  Oil  to  form  a  protecting  layer,  and  when  the  mucilage  ban  gelatiniz<'d,  securely  cork  the  bottles, 
and  keep  them  in  a  cool  place,  in  an  upright  position.  ,  ,  .  ,  , 

When  gelatinized  Mucilage  of  Dextrin  is  to  be  uied  for  the  prcpnration  of  emulsions  or  for  other 
mixtures,  pour  off  the  protecting  layer  of  oil  from  the  surface,  remove  the  remainder  of  the  oil  by  a  pellet 
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of  absorbent  cotton,  and  warm  the  bottle  gently,  until  the  Mucilage  is  liquefied.    Then  allow  it  to  cool 
short  of  gelatinizing. 

The  kind  of  Dextrin' suitable  for  this  preparation  is  the  commercial,  while  variety,  provided  it  still  con- 
tains some  unaltered  or  only  partially  altered  starch,  and  forms  a  jelly  on  cooling,  when  made  into  a 
mucilage  after  the  formula  above  given.  The  yellow  variety,  which  is  completely  soluble  in  about  2 
parts  of  cold  water,  will  not  answer  the  purpose. 

278.  MUCILAGO    SALEP.  N  F. 
Mucilage  of  Salep. 

Metric.  Old  form. 

Salep,  in  fine  powder lo  Gm.  146  gr. 

Cold  Water lOo  Cc.  3  fl.  oz.     96  min. 

Boiling  Water goo  Cc.  28  fl.  oz.  384  min. 

Place  the  powdered  Salep  in  a  flask  containing  the  Cold  Water,  and  shake  until  the  powder 
is  divided.     Then  add  the  Boiling  Water,  and  shake  the  mixture  continuously  until  it  has 
cooled  to  26°  C.  (77°  F.),  or  below  this  temperature.      The  cooling  may  be  hastened  by 
frequent  and  brief  immersion  of  the  flask  in  cold  water. 
Mucilage  of  Salep  should  be  freshly  made  when  wanted. 

Nole.—lt  Sugar  or  Syrup  is  prescribed  in  the  same  mixture  with  Mucilage  of  Salep,  it  is  preferable 
to  triturate  the  required  quantity  of  powdered  Salep  with  either  of  the  former,  as  the  case  may  be,  and 
then  to  add  rapidly  the  proportionate  amount  of  Boiling  Water. 

279.  OLEI    INFUSA.  N.  F. 

Infused  Oils. 

Metric.  Old  form. 

The  Dry  Herb,  in  moderately  coarse  (No.  40) 

powder 200  Gm.  7  oz.  av.    24  gr. 

Alcohol 150  Gm.  5  oz.  av.  127  gr. 

Ammonia  Water  (U.  S.  P.) 4  Gm.  62  gr. 

Lard  Oil 500  Gm.  17  oz.  av.  279  gr. 

Cotton-Seed  Oil 500  Gm.  17  oz.  av.  279  gr. 

Moisten  the  powdered  Herb  with  a  sufiicient  quantity  of  the  Alcohol  and  Ammonia  Water 
previously  mixed,  then  pack  it  tightly  into  a  stone  or  enamelled  iron  vessel  of  suitable 
capacity,  pour  on  the  remainder  of  the  ammoniated  Alcohol,  cover  it  well,  and  allow  the 
mixture  to  macerate  for  twenty-four  hours.  Then  add  120  Gm.  [old  form,  4  oz.  av.  102  gr.] 
of  the  mixed  Oils,  digest,  under  frequent  agitation,  during  twelve  hours,  at  a  temperature 
between  60°  and  60°  C.  (122°  to  140°  F.),  transfer  the  mixture  to  a  strainer,  and  express 
strongly.  To  the  residue,  returned  to  the  vessel,  add  the  remainder  of  the  Oils,  digest  and 
express  in  the  same  manner,  and  unite  the  expressed  portions. 

280.  OLEATUM   ACONITINiE.  N.  F. 
Oleate  of  Aconitine. 

Metric.  Old  form. 

Aconitine,  alkaloid 2  Gm.  31  gr. 

Oleic  Acid 98  Gm.  3  oz.  av.  200  gr. 

Triturate  the  Aconitine  with  a  small  portion  of  the  Oleic  Acid  in  a  mortar,  then  incor- 
porate the  remainder  of  the  Oleic  Acid,  and  stir  the  mixture  frequently  until  the  alkaloid  is 
dissolved. 

Note. — The  market  affords  a  variety  of  Aconitines  made  by  different  processes,  by  different  manufacturers 
and  of  greatly  different  potency.  Only  the  pure  crystallized  or  crystallizable  alkaloid,  prepared  by 
Dnquesnel's  method,  or  at  least  one  equal  to  it  in  strength,  should  be  used  for  this  preparation. 

281.  OLEATUM    PLUMBL  N.  F. 

Lead  Oleate. 

Metric.  Old  form. 

Lead  Acetate 75  Gm.  2|  oz.  av. 

Solution  of  Sodium  Oleate  (F.  246) 2000  Cc.  4  pints. 

Acetic  Acid  (U.  S.  P.), 

Water,  each a  sufficient  quantity. 

Dissolve  the  Lead  Acetate  in  4000  Cc.  [old  form,  8  pints]  of  Water.  Should  the  solution 
be  turbid  or  opalescent,  add  to  it  Acetic  Acid,  in  drops,  until  it  has  become  clear.  Then 
filter  it,  if  necessary,  through  a  pellet  of  absorbent  cotton  placed  in  the  neck  of  a  funnel,  and 
mi.\  it  slowly,  and  under  constant  stirring,  with  the  Solution  of  Sodium  Oleate.  Heat  the 
mixture  to  boiling,  transfer  it  to  a  strainer,  and,  when  tlio  liquid  has  drained  off,  wash  the 
residue  with  4000  Co.  [old  form,  8  pints]  of  boiling  Water.     Lastly,  take  the  mass  from  the 


METRIC  AND   OLD-FORM  QUANTITIES).  l^QQ 

Btrainar,  remove  any  occluded  Water  by  pressure,  and  transfer  it,  while  warm  and  soft,  to 
suitable  vessels. 

The  product  contains  an  a/noiuil  of  Lead  correnpondintj  to  ahont  28  per  cent,  of  Lead  Oxide. 

Note.— The  theoretical  yield  of  Lead  Oleato  obtainable  from  75  grunimeg  of  lead  acetate  in  143  (grammes ; 
in  practice,  about  125  grammes  will  be  obtained.  Lead  Oleate  prepared  by  the  above  pnKetu)  is  of  about 
the  coiisistenco  of  lead  plaster,  and  may  be  converted  into  an  ointment  by  mixing  with  it  such  a  propor- 
tion of  oleic  acid  as  may  be  required. 


282.  OLEATUM    QUININiE.  N.  F. 

Oleate  of  Quinine. 

Metric.  Old  form. 

Quinine  (U.  S.  P.),  dried  at  100°  C.  (212°  F.)  until 

it  ceases  to  lose  weight 25  Gm.  38R  jjr. 

Oleic  Acid 75  Gm.  2  oz.  av.  283  gr 

Triturate  the  Quinine  with  the  Oleic  Acid,  gradually  added,  then  apply  a  gentle  heat,  and 
stir  frequently,  until  the  Quinine  is  dissolved. 

The  product  contains  25  per  cent,  of  dry  Quinine. 

Note. — When  the  official  Quinine  (CjoHjiNjO^.^^HjO)  is  not  available,  the  quantity  corresponding  to 
25  grammes  of  dry  Quinine  may  be  prepared  as  follows  :  Take  34  grammes  of  official  Quinine  Sulphate, 
dissolve  it  in  2U0  giammes  of  Water  with  the  aid  of  a  sufficient  quantity  of  Diluted  Sulphuric  Aci<l,  tlieu 
precipitate  the  Quinine  by  means  of  Atumonia  Water,  added,  under  constant  stirring,  until  it  is  in  slight 
excess.  Transfer  the  magma  to  a  close  muslin  strainer,  previously  wetted,  allow  the  liquid  to  drain  off, 
and  wash  the  precipitate  with  ice-cold  Water,  until  the  washiugs  are  practically  tasteless,  but  using  not 
more  than  200  grammes  of  Water.     Lastly,  dry  the  precipitate. 

The  theoretical  quantity  of  dry  Quinine  obtainable  from  34  grammes  of  the  Sulphate  is  25.27  grammes. 
In  practice,  approximately  26  grammes  will  be  obtained. 


283.  OLEATUM    ZINCI.  N.  F. 
Zinc  Oleate. 

Metric.  Old  form. 

Zinc  Acetate,  crj'stalli/.ed 115  Gm.  3  oz.  av.  365  gr. 

Solution  of  Sodium  Oleate  (F.  246) 5000  Cc.  10  pints. 

Water a  .'sufficient  quantity. 

Dissolve  the  Zinc  Acetate  in  10,000  Cc.  [old  form,  20  pints]  of  cold  Water,  filter  the 
solution,  if  necessary,  through  a  pellet  of  absorbent  cotton  placed  in  the  neck  of  a  funnel, 
and  then  mix  it  slowly,  and  under  constant  stirring,  with  the  Solution  of  Sodium  Oleate. 
Transfer  the  mixture  to  a  wetted  muslin  strainer,  and,  when  the  liquid  has  drained  off,  wash 
the  precipitate  with  Water,  until  the  washings  are  practically  tasteless.  Laatly,  dry  the 
precipitate,  spread  on  paper,  by  exposure  to  dust-free  air,  without  heat. 

The  product  contains  an  amount  of  Zinc  corresponding  to  about  13  per  cent,  of  Zine  Oxide. 

Note. — The  theoretical  yield  of  Zinc  Oleate  obtainable  from  115  grammes  of  zinc  acetate  18  287.5 
grammes;  in  practice,  about  265  grammes  will  be  obtained.  Zinc  Oleate,  prepared  by  the  above  process, 
is  in  the  form  of  a  soft,  white  powder,  and  may  be  converted  into  a  plaster  or  ointment  by  mixing  it  with 
such  a  proportion  of  oleic  acid  as  may  be  required. 


284.  OLEOSACCHARA.  N.  F. 
Oil-Sugars. 

Elceosacchara  (Germ.  Phtirin.). 

Metric.  Old  form. 

Any  Volatile  Oil i  Drop.  1  dn)p. 

Sugar 2  Gm.  31  gr. 

Triturate  the  Sugar  with  the  Volatile  Oil  to  a  line  powder. 
This  preparation  should  bo  freshly  made,  when  wanted. 

2fo(e— When  ElAnnacchariim  .iuifi,  E.  FunintH,  E.  Meniha  Piperilir,  etc.,  etc.,  are  prescribed,  these  are 
to  be  prepared  from  the  corresponding  essential  oils,  according  to  the  above  formula. 

285.  OLEUM    CARBOLATUM.  N.  F. 

Carbolized  Oil. 

Metric.  Old  form. 

Carbolic  Acid 5  Gm.  77  gr. 

Cotton-Seed  Oil 95  Gm.  3  oz.  av.  164  gr. 

Melt  the  Carbolic  Acid  with  a  gentle  heat,  and  mix  it  with  the  Cotton-Seed  Oil. 
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286.  OLEUM    HYOSCYAMI    COMPOSITUM.  N.  F. 
Compound  Oil  of  Hyoscyamus. 

Balsamum  Tr'anquiUans. 

Metric.  Old  form. 

Oil  of  Absinth, 

Oil  of  Lavender,  - 

Oil  of  Rosemary, 
Oil  of  Sage, 

Oil  of  Thyme,  of  each 2  Drops.  2  drops. 

Infused  Oil  of  Hyoscyamus  (P.  279) 100  Cc.  3  fl.  oz.  183  min. 

Mix  them. 

Note. — Oil  of  Absinth  is  the  volatile  oil  of  Artemisia  Absinthium  Linne  (Wormwood),  and  Oil  of  Sage  is 
the  volatile  oil  of  Salvia  offlcinalia  Linne.  Infused  Oil  of  Hyoscyamus  is  the  Oleum  Hyoscyami  of  the  Germ. 
Pharm. ;  see  under  No.  279.  The  Baume  Tranquille  (Balsammm  tranquillans)  of  the  Codex  is  a  more  complex 
preparation,  not  identical  with  the  above,  but  possessing  about  the  same  properties. 

287.  OXYMEL   SCILLiE.  N  F. 

Oxymel  of  Squill. 

Metric.  Old  form. 

Vinegar  of  Squill  (U.  S.  P.) 50  Gm.  1  oz.  av.  334  gr. 

Honey 100  Gm.  3  oz.  av.  231  gr. 

Mix  them  in  a  tared  porcelain  capsule  or  enamelled  iron  vessel,  and  apply  the  heat  of  a 
water-bath  until  the  mixture  has  been  reduced  to  the  weight  of  100  Gm.  [old  form,  3  oz.  av. 
231  gr.].     Then  strain,  allow  it  to  cool,  and  transfer  it  to  bottles,  which  should  be  well  corked. 

288.  PEPSINUM    AROMATICUM.  N.  F. 

Aromatic  Pepsin. 

Metric.  Old  form. 

Saccharated  Pepsin  (U.  S.  P.) 97      Gm.  3  oz.  av.  184  gr. 

Aromatic  Fluid  Extract  (U.  S.  P.) 6     Cc.  97  min. 

Tartaric  Acid 1.5  Gm.  23  gr. 

Sodium  Chloride 1.5  Gm.  23  gr. 

Mix  the  ingredients  by  trituration,  dry  the  product  by  exposure  to  warm  air,  and  keep  it  in 
well-stoppered  bottles. 

289.  PILULE.  N.  F. 
Pills. 
In  giving  the  formulas  for  Pills,  the  quantities  of  the  several  ingredients  required  for  one 
hundred  pills  are  given  in  Metric  Weights  in  the  first  column,  while  the  quantities  required 
for  each  single  pill  are  given  in  Apothecaries'  Weight  in  the  second  column.  When  it  is 
desirable  to  prepare  a  number  of  pills  by  the  proportion  given  for  the  single  pill,  it  is 
recommended  that  upon  multiplying  by  the  number  of  pills  required,  the  nearest  whole 
number,  or  nearest  convenient  fraction,  in  each  case,  be  chosen. 

290.  PILULiE   AD    PRANDIUM.  N.  F. 
Dinner  Pills. 

1.  When  "  Dinner  Pills,"  under  this  or  some  other  equivalent  name,  are  prescribed  without 
further  specification,  it  is  recommended  that  the  Pdulae  Aloes  et  Mastiches  of  the  U.  S.  P., 
also  called  Lady  Webster's  Dinner  Pills,  be  dispensed. 

Note. — Of  other  combinations,  bearing  similar  names,  or  used  for  similar  purposes,  the  following  appear 
to  be  those  most  commonly  in  use : 

.     „,  ,     r.-  Ti-ii  One  hundred  Each  pill 

2.  Chapman  s  Dinner  Fill.  pil,a  contain :  contains: 

Purified  Aloes  (U.  S.  P.) 9.7  Gm.  I  IJ  grains. 

Mastic 9-7  Gm.  I  \\  grains. 

Ipecac,  in  fine  powder 6.5  Gm.  |  1    grain. 

Oil  of  Fennel 1.5  Cc.    |  about    J  min. 

„     /-,  ,  ,     T\-  r>->;  One  hundred     Each  pill 

3.  Cole  s  Dinner  Fill.  pi„g  contain  :    contains: 

Purified  Aloes  (U.  S.  P.)     7.8    Gm.  I IJ  praina. 

Mass  of  Mercury  (U.  S.  P.) 7-8    Gm.  I IJ  grains. 

Jalap,  in  fine  powder 7.8    Gm.  I IJ  grains. 

Antimony  and  Potassium  Tartrate 0.13  Gm.  |  ^  grain. 
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4.  ffaU'a  Dinner  Pill.  One  hundred 

pilla  contain : 

Purified  Aloes  (U.  S.  P.) 6  5    Gm  I 

Extract  of  Glycyrrhiza !!!!.!.  6  5    Gm 

Soap,  iu  powder '   '   !    6!s    Gm 

Molasses 65    Qn, 


1371 

Each  pill 
coutaius : 

1  Kruiii. 

1  Krai  II. 

1  gruin, 

1  graia. 


291.   PILULiE    ALOES    ET    PODOPHYLLI    COMPOSITiE.  N.  F. 

Compound  Pills  of  Aloes  and  Podophyllum. 

Janeway's  Fills. 


One  liundrpd 
pills  cuntaiu  : 

Purified  Aloes  (U.  S.  P.) 6.5    Gm. 

Resin  of  Podophyllum  (U.  S.  P.) 3.25  Gm. 

Alcoholic  Extract  of  Belladonna  Leaves  (U.  S.  P.)   ....  1.6    Gm. 

Extract  of  Nux  Vomica  (U.  S.  P.) 1.6    Gm. 


Each  pill 
coutaiuii : 

1    t^rain. 

J  grain, 
i  gram. 


292.  PII.ULJE,   ALOINI   COMPOSIT/E.  N.  F. 
Compound  Pills  of  Aloin. 

One  hundred 
pills  contain : 

Aloin 3.25  Gm. 

Resin  of  Podophyllum  (U.  S.  P.) 0.8    Gm. 

Alcoholic  Extract  of  Belladonna  Leaves  (U.  S.  P.) 1.6    Gm. 


Each  pill 
cuutuius : 

i  grain. 
J  grain. 
I  grain. 


293.  PILUL2E    ALOINI,   STRYCHNINiE,    ET   BELLADONNiE.  N.  F. 
Pills  of  Aloin,  Strychnine,  and  Belladonna. 


Ono  hundred 
pills  cuntaiu : 


Each  pill 
contains : 


Aloin 1.3    Gm.l      ^  grain. 

Strychnine,  alkaloid 0.05  Gm.  l-jj^  grain. 

Alcoholic  Extract  of  Belladonna  Leaves  (U.  S.  P.)     .    .    .    0.8    Gm.  |     J  grain. 

Note. — These  pills  are  also  prepared  with  douMe  the  amount  of  Strychnine.    It  is  rccoiumeuded  that 
the  stronger  pills  bo  dispensed  ouly  wheu  specially  demanded. 


294.  PILULvE   ALOINI,  STRYCHNINE,  ET   BELLADONNA 

COMPOSITE.  .V.  F. 
Compound  Pills  of  Aloin,  Strychnine,  and  Belladonna. 

One  hundred        Each  pill 
pills  contain :       contains: 

Aloin 1.3    Gm.        |  grain. 

Strychnine,  alkaloid     .    .    .' 0.05  Gm.    ^\^  grain. 

Alcoholic  Extract  of  Belladonna  Leaves  (U.  S.  P.) .    ...    0.8    Gm.        J  grain. 

Extract  of  Rhamnus  Purshiana 3.25  Gm.        \  grain. 

jVote.— These  pills  are  aNo  prepared  with  double  the  amount  of  Strychnine.     It  is  recommended  that 
the  Btrouger  pills  be  dispensed  only  when  specially  demanded. 


295.   PILULE   ANTIDYSPEPTICE.  N.  F. 

Antidyspeptic  Pills. 

Oni>  hundred 
pills  contain : 

Strychnine,  alkaloid 0.16  Gm. 

Ipecac,  in  fine  powder 0.65  Gm. 

Alcoholic  Extract  of  Belladonna  Leaves  (U.  S.  P.) .    .    .  0.65  Gm. 

Mass  of  Mercury  (U.  S   P.) 13        Gm. 

Compound  Extract  of  Colocynth  (U.  S.  P.) 13       Gm. 


Each  pill 
contain!) : 

?'o  gniin. 

t'.t  grain. 

•jJj  grain. 
2  grains. 
2      grains. 
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296.  PILULE   ANTINEURALGIC^.  N.  F. 

Antineuralgic  Pills. 

1.   Gross's  Antineuralgic  Pills.  One  hundred 

''  pills  contain  : 

Quinine  Sulphate 13       Gm. 

Morphine  Sulphate 0.32  Gm. 

Strychnine,  alkaloid 0.22  Gm. 

Arsenous  Acid 0.32  Gm. 

Extract  of  Aconite  Leaves  (U.  S.  P.,  1870) 3.2    Gm. 

iVote.— When  "Antineuralgic  Pills,"  or  "  Neuralgia  Pills,"  without  other  specification,  are  prescribed, 
it  is  recommended  that  the  above  preparation  be  dispensed.  Sometimes  the  Morphine  Sulphate  is  directed 
to  be  omitted. 


Each  pill 
contains : 

2      grains. 

2V  grain. 

3V  gram. 

2V  gram. 

2  grain. 


2.  Brown-SHquard's  Antineuralgic  (or  Neuralgia)  PUls : 


One  hundred 
pills  contain  : 

Extract  of  Hyoscyamus  (U.  S.  P.) 4.5  Gm, 

Extract  of  Conium  (U.  S.  P.) 4.5  Gm. 

Extract  of  Ignatia  (U.  S.  P.) 3.2  Gm. 

Extract  of  Opium  (U.  S.  P.) 3.2  Gm. 

Extract  of  Aconite  Leaves  (U.  S.  P.,  1870) 2.2  Gm. 

Extract  of  Indian  Cannabis  (U.  S.  P.) 1.6  Gm. 

Extract  of  Stramonium  (U.  S.  P.) 1.3  Gm. 

Alcoholic  Extract  of  Belladonna  Leaves  (U.  S.  P.) i.i  Gm, 


Each  pill 
contains : 

§  grain. 

i  grain, 

i  grain. 

i  grain. 

J  grain. 

I  grain. 

J  grain. 

i  grain. 


297.  PILULE   ANTIPERIODICiE.  N.  F. 
Antiperiodic  Pills. 

Warburg' s  Pills. 

1.  With  Aloes:  One  hundred         Each  pill 

pills  contain :         contains: 

Extract  of  Aloes  (U.  S.  P.) 6.5  Gm.  1    grain. 

Rhubarb 3.2  Gm.  ^  grain. 

Angelica,  seed 3.2  Gm.  |  grain. 

Elecampane 1.6  Gm.  |  grain. 

Saffron 1.6  Gm.  \  grain. 

Fennel 1.6  Gm.  |  grain. 

Zedoary,  root 0.8  Gm.  |  grain. 

Cubebs 0.8  Gm.  |  grain. 

Myrrh 0.8  Gm.  \  grain. 

White  Agaric 0.8  Gm.  |  grain. 

Camphor 0.8  Gm.  |  grain. 

Quinine  Sulphate 9     Gm.  1§  grains. 

Extract  of  Gentian  (U.  S.  P.) a  sufficient   a  sufficient 

quantity.  quantity. 
Reduce  the  drugs  to  a  fine,  uniform  powder,  and  make  this  into  pills,  by  means  of  Extract 
of  Gentian,  in  accordance  with  the  formula  above  given. 

2.  Without  Aloes  : 

Prepare  the  pills  in  the  same  manner  as  directed  in  the  previous  formula,  but  omit  the 
Extract  of  Aloes. 

Note. — These  pills  have  been  introduced  for  the  purpose  of  facilitating  the  administration  of  Warburg's 
Tincture  in  a  solid  form.  When  "Warburg's  Pills,"  or  "Pills  of  Warburg's  Tincture,"  are  prescribed, 
without  further  specification,  those  containing  Aloes  should  be  dispensed.  Those  without  Aloes  should  be 
furnished  only  when  they  are  expressly  demanded. 

Each  Warburg's  Pill  represents  about  1  fluidrachm  of  Warburg's  Tincture,  with  or  without  Aloes, 
respectively  (see  Tinctura  Antiperiodica,  F.  400). 


298.  PILULM   COLOCYNTHIDIS   COMPOSITiE.  N  F. 
Compound  Pills  of  Colocynth. 

Piluloe  Coccice.     Cochia  Pills. 


One  hundred 
pills  contain : 

Extract  of  Colocynth  (U.  S.  P.) i.i  Gm. 

Purified  Aloes  (U.  S.  P.) 13     Gm. 

Resin  of  Scammony  (U.  S.  P.) 13      Gm. 

Oil  of  Cloves 1.5  Cc. 


Each  pill 
contains : 

^  grain. 
2  grains. 
2    grains. 

J  minim. 
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Note. — The  Pilula  Colncynthidis  Compo$ila  of  the  Brit,  rhnrm.,  for  which  the  atjove  is  an  equiviilent,  is 
prepared  with  Colocyutii  Pulp,  and  coiitiiins  I'otiissiiim  Sulpliato,  wliicli  was  orlKiimlly  added  im  an  aid  to 
reduce  the  ingredients  to  powder.     With  tlio  use  of  Extract  of  Colocyuth,  tliis  beconius  unnecfssary. 

The  Brit.  I'liarm.  directs  the  above  to  bo  Itept  as  a  pill-uiass,  to  bo  uiado  into  pills  of  such  weiglit  as 
may  be  prescribed.  Wlien  such  specification  is  omitted,  it  is  recommended  to  dispense  pills  containing 
the  quantities  above  directed. 


299.   PILULiE    COLOCYNTHIDIS    ET    HYOSCYAMI.  A^.  F. 
Pills  of  Colocynth  and  Hyoscyamus. 


Each  pill 
contains : 


One  hundred 
pills  contain : 

Extract  of  Colocynth  (U.  S.  P.) 0.65  Gm. 

Purified  Aloes  (U.  S.  P.) 9.7    Gm. 

Resin  of  Scammony  (U.  S.  P.) 9.7    Gm. 

Oil  of  Cloves I       Cc. 

Extract  of  Hyoscyamus  (U.  S.  P.) 9.7    Gm. 

Note. — The  Pilula  Colocynthidis  H  Hynacyami  of  the  Brit.  Pharm.  is  directed  to  be  made  by  mixing  2  jiarta 
of  Compound  Pill  of  Colocynth  (F.  298)  with  1  part  of  Extract  of  Hyoscyamus,  and  is  directed  to  be  kept 
as  a  pill-mass,  to  be  made  into  pills  of  such  weight  ns  may  be  directed.  When  such  specification  is  omitted, 
it  is  recommended  to  dispense  pills  containing  the  quantities  above  directed. 


A  ^rain. 
IJ  grains. 
l.i    tjrains. 

I    minim. 
1^    gruin.s. 


300.   PILULiE    COLOCYNTHIDIS    ET    PODOPHYLLI.  N. 
Pills  of  Colocynth  and  Podophyllum. 

One  hundred 
pills  contain : 


F. 


Each  pill 
contains: 


Compound  Extract  of  Colocynth  (U.  S.  P.) 16.2  Gm.  1 2J  grains. 

Resin  of  Podophyllum  (U.  S.  P.) i.6Gm.|   |  grain. 


301.  PILULiE   FERRI   COMPOSITiE.  N.  F. 

(IT.  S.  P.,  1880.) 

Compound  Pills  of  Iron. 

8ee  page  1300. 

302.   PILULiE   GALBANI   COMPOSIT.<E.  N.  F. 

(U.  S.  P.,  1880.) 
Compound  Pills  of  Galbanum. 

See  page  1300. 

303.  PILULiE    GLONOINI.  N.  F. 
Pills  of  Glonoin. 

PiUs  of  Nitroglycerin. 

Metric.  Old  form. 

Spirit  of  Glonoin  (U   S.  P.) 6.5  Gm.  100  grains. 

Althaea,  in  line  powder 6.5  Gm.  100  grains. 

Confection  of  Rose  (U.  S.  P.) a  sufficient  quantity. 

Mi.x  the  Spirit  of  Glonoin  intimately  with  the  powdered  Althren,  expose  the  mi.xture  for  a 
short  time  to  the  air,  so  that  the  alcohol  may  evaporate,  then  make  a  pill-maas  by  means  of 
Confection  of  Rose,  and  divide  it  into  one  hundred  pill n. 
Each  pill  contains  ^Jjj  grain  of  Glonoin  (Nitroglycerin). 


304.   PILUL/E   LAXATIViE   POST   PARTUM.  N.  F. 

Laxative  Pills  after  Confinement. 

Barker's  Posi-Partum  Pills. 

One  hundred         Each  pill 
pill.'<  contain  :        contains: 

Compound  Extract  of  Colocynth  (U.  S.  P.) n      Gm.  1^    grains. 

Purified  Aloes  (U.  S.  P.) 5-5  Gm.  ^    grain. 

Extract  of  Nux  Vomica  (U.  S.  P.) 2.5  Gm.  ^\  grain. 

Resin  of  Podophyllum  (U.  B.  P.) 0.5  Gm.  i',  gmm. 

Ipecac,  in  fine  powder o-5  Grn 

Extract  of  Hyoscyamus  (U.  S.  P.) 


r'.jgram. 
f    grains. 
Note.— TUis  is  the  formula  genemlly  employed  by  Dr.  Forrtyce  Barker,  except  where  special  circum- 


8     Gm. 


stances  render  modifications  necessary.     The  formula  usually"  quoted  in  manufacturers*  lists  and  some 
formularies  is  not  correct. 
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305.  PILULE   METALLORUM.  N.  F. 
Metallic  Pills. 

Pilulce  Metallorum  Amarce.     Bitter  Metallic  Pills. 

One  hundred  Each  pill 

pills  contain :  contains : 

Reduced  Iron 6.5    Gm.  1      grain. 

Quinine  Sulphate      6.5    Gm.  1      grain. 

Strychnine,  alkaloid 0.32  Gm.  ^^  grain. 

Arsenous  Acid 0.32  Gm.  ^jj  grain. 

Note.— A  similar  comhination  is  known  under  the  name  of  Ailken'i  Tonic  Pills,  as  follows  : 

Aitken'a  Tonic  Pills.  0"?  hundred      Each  pill 

pills  contain :     contains : 

Reduced  Iron 4.5    Gm.  I   I    grain. 

Quinine  Sulphate 6.5    Gm.  1 1     grain. 

Strychnine,  alkaloid 0.13  Gm.  I   5*5  grain. 

Arsenous  Acid 0.13  Gm.  I   j',,  grain. 


306.  PILULE   OPII    ET   CAMPHORiE.  N.  F. 

Pills  of  Opium  and  Camphor. 

One  hundred      Each  pill 
pills  contain  :     contains : 

Powdered  Opium 6.5  Gm.  1 1  grain. 

Camphor 13     Gm.  1 2  grains. 


307.  PILUL.®   OPII    ET   PLUMBI.  N.  F. 
Pills  of  Opium  and  Lead. 


Each  pill 
contains: 


One  hundred 
pills  contain  : 

Powdered  Opium 6.5  Gm.  1 1  grain. 

Lead  Acetate 6.5  Gm.  1 1  grain. 


308.  PILUL.®   PODOPHYLLI,  BELLADONNiE,   ET   CAPSICI.  N.  F. 
Pills  of  Podophyllum,  Belladonna,  and  Capsicum. 

Squibb' s  Podophyllum  Pills. 


One  hundred 
pills  contain  : 

Resin  of  Podophyllum  (U.  S.  P.) 1.6  Gm. 

Alcoholic  Extract  of  Belladonna  Leaves  (U.  S.  P.)     .    .    0.8  Gm. 

Capsicum,  in  moderately  iine  powder 3.2  Gm. 

Sugar  of  Milk,  in  fine  powder 6.5  Gm. 

Acacia,  in  fine  powder 1.6  Gm. 

Glycerin, 

Syrup,  (IT.  S.  P.),  each a  sufficient 

quantity. 


Each  pill 
contains: 

I  grain. 
I  grain, 
i  gram. 
1  grain, 
J  grain. 

each,   a  suffi- 
cient quantity. 


309.  PILULiE   QUADRUPLICES.  N  F. 
Quadruplex  Pills. 

Quatuor  Pills.     Pilulce  Ferri  et  Quinince  Compositce. 

Od«  hundred 
pills  contain : 

Dried  Ferrous  Sulphate 6.5  Gm. 

Quinine  Sulphate 6.5  Gm. 

Purified  Aloes  (IT.  S.  P.) 6.5  Gm. 

Extract  of  Nux  Vomica  (U.  S.  P.) 1.6  Gm. 

Extract  of  Gentian  (U.  S.  P.) a  sufficient 

quantity. 


Each  pill 
contains : 

1  grain. 
1  grain. 
1  grain. 
^  grain, 
a  sufficient 
quantity. 
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310.  PILULiE   TRIPLICES.  N.  F. 

Triplex  Pills. 

PiluLa  Triplex. 

One  hundred       Each  pill 
pillB  contuiu  :      cuutuiua  : 

Purified  Aloes  (U.  S.  P.) 13      Gm.   2    j^ruins. 

Mass  of  Mercury  (U.  "6.  P.) 6.5  Gm.    1    gniin. 

Resin  of  Podophyllum  (U.  8.  P.) 1.6  Gm.     J  grain. 

Note. — When  PUula  Triplex,  under  this  name  or  some  equivalent,  is  prescriht'd  without  further  iipecifl- 
cation,  it  is  recommonded  tliat  the  ahove  preparation  he  dispeDst-d.  A  formula  devised  hy  Dr.  John  W. 
Francis  is  also  in  use,  as  follows : 


Francis's  Triplex  Pill. 


One  hundred 
pills  contain : 

Purified  Aloes  (U.  S.  P.) 5.5    Gm. 

Scammony 5.5    Gm. 

Mass  of  Mercury  (U.  S.  P.) 5.5    Gm. 

Croton  Oil 0.32  Cc. 

Oil  of  Caraway 1.6    Cc. 

Tincture  of  Aloes  and  Myrrh  (U.  S.  P.,) a  sufficient 

quantity. 


Each  pill 
contains : 

i    grain. 

8    grain. 

8    gniin. 

g'o  niinini. 

\    minim. 

a  sunicient 

quantity. 


311.  PULVIS   ACACI/E   COMPOSITUS.  N.  F. 
Compound  Powder  of  Acacia. 
Pulvis  Gumniosus  (Germ.  Pliiinii.). 
Metric. 

Acacia,  in  fine  powder 50  Gm. 

Glycyrrhiza,  in  fine  powder 34  Gm. 

Sugar,  in  fine  powder 16  Gm. 

Mix  them  intimately. 


Old  form. 
6  oz.  av. 
3i  oz.  av. 
IJ  oz.  av. 


312.  PULVIS   ACETANILIDI    COMPOSITUS.  N.  F. 
Compound  Powder  of  Acetanilid. 

Metric.  Old  form. 

Acetanilid 50  Gm.  6    oz.  av. 

Caffeine 2  Gm.  87J  gr. 

Tartaric  Acid 3  Gm.  131    gr. 

Sodium  Bicarbonate 45  Gm.  4J  oz.  av. 

Reduce  the  ingredients  separately  to  a  fine  powder  and  mix  them  thoroughly. 
Note. — This  preparation  is  popularly  prescribed  in  New  Orleans,  under  the  name  of  "Kamna-Fuga,"  as 
an  antipyretic,  and  is  claimed  to  have  some  advantages  over  acetanilid  by  itself. 


313.  PULVIS   ALOES    ET   CANELLiE.  N.  F. 

Powder  of  Aloes  and  Canella. 

Iliera  Picra. 

Metric. 

Purified  Aloes  (U.  S.  P.),  in  fine  powder  ....    80  Gm. 

Canella,  in  fine  powder 20  Gm. 

Mix  them  intimately. 


Old  form. 
4  oz.  av. 
1  oz.  av. 


314.  PULVIS   AMYGDAL.^   COMPOSITUS.  N.  F. 
Compound  Powder  of  Almond. 

Metric.  Old  form. 

Sweet  Almond 60  Gm.  6  oz.  av. 

Sugar,  in  fine  powder 3°  Gm.  8  oz.  av. 

Acacia,  in  fine  powder 10  Gm.  1  oz.  av. 

Blanch  the  Sweet  Almonds,  then  dry  them  thoroughly  with  a  soft  cloth,  and  rub  them 
lightly  in  a  mortar,  until  they  form  a  mass  of  a  smooth  consistence.  Mix  the  Acacia  and 
Sugar,  add  them  to  the  ma.«s  previously  prepared,  and  rub  the  whole  to  a  coarse  powder,  which 
is  to  be  preserved  in  a  lightly  covered  jar. 

Note.—\f  820  grains  of  this  prepariition  be  thorouchly  triturated  with  17  Biiidouncen  of  Water,  gradually 
added  and  the  mixture  finally  strained,  the  product  will  bo  about  IC  fluidouuccs  of  J/uturu  .ImyijdaUe 
(U.  S.  P.). 
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315.  PULVIS   ANTICATARRHALIS.  N.  F. 
Catarrh  Powder. 

Catarrh  Snuff. 

Metric.  Old  form. 

Morphine  Hydrochlorate 0.41  Gm.  1  gr. 

Acacia,  in  fine  powder 25       Gm.  60  gr. 

Bismuth  Subnitrate 75       Gm.  180  gr. 

Mix  them  intimately  by  trituration. 

316.  PULVIS    CATECHU    COMPOSITUS.  N.  F. 
Compound  Powder  of  Catechu. 

Metric.  Old  form. 

Catechu,  in  fine  powder 40  Gm.  2    oz.  av. 

Kino,  in  fine  powder 20  Gm.  1    oz.  av. 

Krameria,  in  fine  powder 20  Gm.  1    oz.  av. 

Cinnamon,  in  fine  powder 10  Gm.  J  oz.  av. 

Nutmeg,  in  fine  powder 10  Gm.  J  oz.  av. 

Mix  them  intimately,  pass  the  powder  through  a  fine  sieve,  and  afterwards  rub  it  lightly  in 
a  mortar.     Keep  it  in  a  stoppered  bottle. 

Note. — This  preparation  is  official  in  the  Brit.  Pbarm. 

317.  PULVIS    CRKTM   AROMATICUS.  N.  F. 
Aromatic  Powder  of  Chalk. 

Metric.  Old  form. 

Cinnamon 8  Gm.  123  gr 

Saffron 6  Gm.  92  gr, 

Nutmeg 6  Gm.  92  gr, 

Cloves 3  Gm.  46  gr. 

Cardamom 2  Gm.  31  gr 

Prepared  Chalk 23  Gm.  355  gr, 

Sugar 52  Gm.  1  oz.  av.  365  gr, 

Mix  the  ingredients  and  reduce  them  to  a  fine  powder.  Pass  this  through  a  fine  sieve,  and 
afterwards  rub  it  lightly  in  a  mortar.     Keep  it  in  a  stoppered  bottle. 

Note. — This  preparation  is  equivalent  to  the  Pulvis  Crelx  AromalUms  of  the  Brit.  Pharm.  This  authority 
adds  the  following  note:  "If  a  product  of  bright  color  be  desired,  the  saffron  may  previously  be 
moistened  and  triturated  with  a  little  water  or  alcohol,  or  the  fresh  and  faintly  damp  mixture  may  be 
subjected  to  considerable  pressure  in  the  triturating  process." 

318.  PULVIS    CRETiE   AROMATICUS    CUM    OPIO.  N.  F. 
Aromatic  Powder  of  Chalk  with  Opium. 

Metric.  Old  form. 

Aromatic  Powder  of  Chalk  (F.  317) 97.5  Gm.  3  oz.  av.  192  gr. 

Powdered  Opium 2.5  Gm.  38  gr. 

Mix  them  intimately. 

Every  40  grains  of  this  preparation  contain  1  grain  of  Powdered  Opium, 

Note. — ^This  preparation  is  official  in  the  Brit.  Pharm. 

319.  PULVERES    EFFERVESCENTES. 

Effervescent  Powders. 

The  Effervescent  Powders  for  which  formulas  are  given  in  the  Formulary  are  most  con- 
veniently and  efficiently  dispensed  in  the  form  oi  fine  powders,  because  in  this  condition  they 
can  be  made  extemporaneously  and  with  an  assurance  of  their  freshness  and  efiiciency.  The 
popular  demand,  however,  seems  to  be  for  Granular  Effervescent  Powders,  the  preparation 
of  which  requires  certain  modifications  of  the  formulas,  important  only  in  so  far  as  they  enable 
the  dispenser  to  granulate  the  powder  in  a  convenient  and  expeditious  manner. 

General  Observations  and  Directions. 

Effervescent  Powders  are  composed  of  the  medicinal  agent  in  admixture  with  an  alkaline 
bicarbonate,  an  organic  acid,  and  sug.ar.  The  proportion  of  the  medicinal  agent  is  dependent 
upon  its  dose ;  that  of  the  alkaline  bicarbonate  and  of  the  organic  acid  is  dependent  upon 
their  molecular  relation  to  each  other;  while  the  proportion  of  sugar  is  dependent  upon  the 
quality  necessary  as  a  sweetening  agent  and  diluent. 
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The  ingredients  for  making  the  fine  pulverulent  form  of  Effervescent  Powders  are ;  The 
Medicinal  Agent,  Sodium  liicarbonatc,  Tartaric  Acid,  and  Sugar,  and  it  is  necessary  that 
these  be  well  dried  before  mixing  them. 

To  make  the  yranular  fimn  of  Effervescent  Powders  the  ingredients  need  not  be  dried, 
unless  specially  directed,  and  the  ingredients  are  the  same  as  for  the  pulverulent  form,  with 
the  single  exception  that  <ine.-li<ilf  the  molecule  of  Tartaric  Acid  in  replaced  by  one-half  a 
molecule  of  Crystallized  Citric  Acid. 

With  the  view  to  simplifying  the  formulas  for  Effervescent  Powders,  three  new  preparations 
have  been  embodied  in  this  Formulary,  viz. : 

Acidum  Citricum  Saceharatum  (Saccharated  Citric  Acid),  Formula  No.  5. 

Acidum  Tartaricum  Saceharatum  (Saccharated  Tartaric  Aciil),  Formula  Xo.  8. 

Soda  liicarbonan  Saccharattia  (Saccharated  Sodium  Bicarbonate),  Formula  No.  341. 

The  proportion  of  Sugar  in  these  new  Saccharates  is  so  adjusted  that  when  either  of  the 
Acid  Saccharates  is  mixed  with  an  equal  weight  of  the  Alkaline  Saccharate,  the  acid  and 
alkali  arc  in  molecular  relation  to  each  other,  and  when  dissolved  in  Water,  will  form  the 
Neutral  Tartrate  and  Citrate  of  Sodium  respectively. 

With  these  three  Saccharates  in  stock  it  becomes  possible  to  make  Effervescent  Powders 
quickly  with  any  medicinal  agent  that  may  be  prescribed,  while  they  simplify  the  formulas 
for  the  Effervescent  preparations  now  in  the  Formulary,  their  use  being  exemplified  by  the 
following  General  Formulas  : 

General  Formulas. 

Formula  A.     Fine  Powder. 

Metric.  Old  form. 

Medicinal  Agent,  in  fine  powder 50  Gm.  350  gr. 

Saccharated  Sodium  Bicarbonate  (F.  341)  .    475  Gm.  7  oz.  av.  262  gr. 

Saccharated  Tartaric  Acid  (F.  8) 475  Gm.  7  oz.  av.  263  gr. 


16  oz.  av. 

Triturate  the  ingredients,  previously  well  dried,  until  a  uniformly  mixed  powder  is  obtained. 

Formula  B.     Granular  Powder. 

Metric.  Old  form. 

Medicinal  Agent,  in  fine  powder 50     Gm.  350  gr. 

Saccharated  Sodium  Bicarbonate  (F.  841)  .    475      Gm.  7  oz.  av.  262  gr. 

Saccharated  Tartaric  Acid  (F.  8) 237.5  Gm.  3  oz.  av.  350  gr. 

Saccharated  Citric  Acid  (F.  5) 237.5  Gm.  3  oz.  av.  350  gr. 

16  oz.  av. 

Mix  the  ingredients  in  a  mortar,  transfer  them  to  an  evaporating  dish,  and  heat  upon  a 
water-bath,  kept  at  60°-71°  C.  (140°-160°  F.),  under  constant  stirring  with  a  wooden  spatula, 
until  dry  and  uniformly  granular. 

The  Saccharated  Citric  Acid,  being  made  from  crystallized  Citric  Acid  containing  one 
molecule  of  water  of  crystallization,  supplies  the  moisture  necessary  to  cause  the  powder, 
when  heated,  to  cake  and  adhere  together.  If  the  somewhat  i)asty  mass  is  then  stirred  with 
the  spatula,  small  granules  are  readily  formed,  and  these  become  firm  when  completely  dried. 

Throughout  this  process  the  contact  of  the  powder  with  metals  should  be  carefully  avoided. 

Effervescent  Powders  should  bo  preserved  in  well-stoppered  wide-mouthed  vials. 

l^nte. — To  make  these  Effervescent  Coinpouiids  it  is  not  necesBary  to  have  the  Saccharated  Alkali  and 
Saccharated  Acids  in  stock.  The  quantities  of  Sodium  Hicarbonate,  of  Tartaric  Acid,  of  Citric  Acid,  and  of 
Sngar,  required  for  eacli  formula  are  readily  ascertained  by  simple  calculation,  accurdiug  to  the  following 
rule: 

Multiply  tlie  number  of  grammes  of  the  Saccharate  prescribed  by  tlio  flpiires  indiratinK  the  percentage 
of  alkali  or  acid  it  contains,  and  divide  the  sum  of  this  by  one  hundred.  Tlie  quotient  is  the  quiintity  of 
Alkali  or  Acid,  expressed  in  grammes,  and  by  deducting  this  quantity  from  the  total  quantity  of  th6 
Saccharate,  the  quantity  of  Sugar  necessary  is  ascertained. 

Applying  this  rule,  by  way  of  example,  to  General  Formula  li,  we  have  the  foUowio'^  result : 

(a)  475  Gm.  of  Saccharated  Sodium  Bicarbonate,  containing  75  ^,  require  356.2.')  Gm.  of  Sodium  Bicar- 
bonate and  118.75  Gm.  of  Sugar. 

(6)  237.B  Gra.  of  Saccharated  Tartaric  Acid,  containing  67.5  <<,  require  1C0.3  Gm.  of  Tartaric  Acid  and 
77.2  Gm.  of  Sugar. 

(c)  237.5  Gm.  of  Saccharated  Citric  Acid,  containing  62.5  {(,  require  148.4  Gm.  of  Citric  Acid  and  89.1 
Gm.  of  Sugar. 

And  the  formula  would  theu  be: 

Metric.  Old  form. 

Medicinal  Agent 5°       G™-  "^^  K'- 

Sodium  Bicarbonate 356*5  Om.  6  oz.  rt.  306  gr. 

Tartaric  Acid 100.3    Om.  2  oz.  av.  247  gr. 

Citric  Acid 148.4    Gm.  2  oz.  «▼.  164  gr. 

Sugar 285.05  Gm.  4  oz.  av.  246  gr. 

To  make 1000     Gm.  16  oz.  a?. 
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320.   PULVIS    FERRI    ET    QUININE    CITRATIS    EFFERVESCENS. 

N.  F. 
Effervescent  Powder  of  Citrate  of  Iron  and  Quinine. 

Effervescent  Iron  and  Quinine  Citrate. 

Metric.  Old  form. 
Soluble  Iron  and  Quinine  Citrate  (U.  S.  P.),  in 

very  fine  powder lo  Gm.  70  gr. 

Saccharated  Sodium  Bicarbonate  (F.  341)  ,    .    .    495  Gm.  7  oz.  av.  403  gr. 

Saccharated  Tartaric  Acid  (F.  8) 495  Gm.  7  oz.  av.  403  gr. 

16  oz.  av. 
Mix  the  ingredients,  previously  well  dried,  and  triturate  them  until  a  uniform  powder  is 
obtained. 
To  make 

Granular  Effervescent  Iron  and  Quinine  Citrate, 

Substitute  Saccharated  Citric  Acid  (F.  5),  not  dried,  247.6  Gm.  [old  form,  3  oz.  av.  420  gr.], 
for  an  equal  weight  of  the  Saccharated  Tartaric  Acid,  and  prepare  the  granulated  compound 
as  directed  under  General  Formula  (F.  319,  B.). 

90  grains  (or  about  a  heaped  teaspoonful)  of  this  preparation  represent  about  1  grain  of 
Iron  and  Quinine  Citrate. 

321.  PULVIS    FERRI    PHOSPHATIS    EFFERVESCENS.  N.  F. 
Effervescent  Powder  of  Ferric  Phosphate. 

Effervescent  Phosphate  of  Iron. 

Metric.  Old  form. 

Ferric  Phosphate  (U.  S.  P.),  in  very  fine  powder      24  Gm.  168  gr. 

Saccharated  Sodium  Bicarbonate  (F.  341)  .    .    .    488  Gm.  7  oz.  av.  354  gr. 

Saccharated  Tartaric  Acid  (F.  8) 488  Gm.  7  oz.  av.  354  gr. 

16  oz.  av. 

Mix  the  ingredients,  jore«io?i«/^  well  dried,  and  triturate  them  until  a  uniform  powder  is 
obtained. 
To  make 

Granular  Effervescent  Ferric  Phosphate, 

Substitute  Saccharated  Citric  Acid  (F.  5),  not  dried,  244  Gm.  [old  form,  3  oz.  av.  396  gr.], 
for  an  equal  weight  of  the  Saccharated  Tartaric  Acid,  and  prepare  the  granulated  compound 
as  directed  under  the  General  Formula  (F.  319,  B.). 

90  grains  (or  about  a  heaped  teaspoonful)  of  this  preparation  represent  about  2  grains  of 
Ferric  Phosphate. 

322.  PULVIS    HYDRARGYRI   CHLORIDI    MITIS    ET  JALAPiE.  N.  F. 

Powder  of  Mild  Mercurous  Chloride  and  Jalap. 

Calomel  and  Jalap. 

Metric.  Old  form. 

Mild  Mercurous  Chloride 34  Gm.  1  oz.  av. 

Jalap,  in  fine  powder 66  Gm.  2  oz.  av. 

Mix  them  intimately. 

Note.— When  "  Calomel  and  Jalap"  is  prescribed  for  an  adult,  without  any  specification  of  quantities, 
it  is  recommended  that  about  30  grains  be  dispensed  as  one  dose. 

323.  PULVIS    lODOFORMI    COMPOSITUS.  N.  F. 
Compound  Powder  of  Iodoform. 

Iodoform  and  Naphtalin, 

Metric.  Old  form. 

Iodoform,  in  fine  powder 20     Gm.  1    oz.  av. 

Boric  Acid,  in  fine  powder 30     Gm.  IJ  oz.  av. 

Naphtalin 50     Gm.  2^  oz.  av. 

Oil  of  Bergamot 2.5  Cc.  30    min. 

Triturate  the  Naphtalin  with  the  Oil  of  Bergamot,  then  mix  it  with  the  Iodoform  and  Boric 
Acid,  and  triturate  until  a  homogeneous  powder  is  produced. 

Afetc— This  powder  is  used   in   many  cases  where  a  diluted  preparation   of  Iodoform,    for  external 
purposes,  is  desired.    The  odor  of  the  Iodoform  is  masked  both  by  the  Oil  of  Bergamot  and  by  the  Naphtalin. 
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324.   PULVIS    KINO    COMPOSITUS.  N.  F. 
Compound  Powder  of  Kino. 

Metric.  Old  form. 

Kino,  in  fine  powder 75  Gm.  225  gr. 

Powdered  Opium      5  Gm.  15  gr- 

Cinnamon,  in  fine  powder 20  Gm,  60  gr. 

Mix  them  intimately,  pa.ss  the  mixed  powder  through  a  moderately  fine  sieve,  and  after- 
wards rub  it  lightly  in  a  mortar.     Keep  it  in  a  stoppered  bottle. 

Every  20  graiim  of  this  preparation  contain  1  grain  of  Powdered  Opium. 

Note. — This  preparation  is  ofBcial  in  the  Brit.  Phann. 

325.  PULVIS    MYRICiE   COMPOSITUS.  N.  F. 
Compound  Powder  of  Bayberry. 

Composition  Powder. 

Metric.  Old  form. 

Bayberry,  bark  of  the  root 60  Gm.  6    oz.  a  v. 

Ginger 30  Gm.  8    oz.  av. 

Capsicum 5  Gm.  J  oz.  av. 

Cloves 5  Gm.  |  oz.  av. 

Keduce  the  substances  to  a  moderately  fine  powder.  • 

326.  PULVIS    PANCREATICUS   COMPOSITUS.  N.  F. 
Compound  Pancreatic  Powder. 

Peptonizing  Powder. 

Metric.  Old  form. 

Pancreatin  (U.  S.  P.) 20  Gm.  1  oz.  av. 

Sodium  Bicarbonate 80  Gm.  4  oz.  av. 

Mis  them  by  trituration. 

Note. — If  Pancreatin  of  proper  strength  is  not  available,  any  other  commercial  preparation  of  the 
pancreas,  as,  for  instance,  the  extract,  may  be  used  in  place  of  it,  provided  it  attains  tbe  required  standard. 
See  page  1050. 

'lioenly-fioe  grains  of  this  powder  are  sufficient  to  peptonize  1  pint  of  fresh  cow's  milk,  by  proceeding  in  the 
following  manner  : 

Add  the  Componnd  Pancreatic  Powder  to  4  fluidounces  of  tepid  Water,  contained  in  a  suitable  flask, 
and  afterwards  add  1  pint  of  fresh  cow's  Milk,  previously  heated  to  :J8°  C.  (100.4°  F.).  Maintain  the 
mixture  at  this  temperature  during  thirty  minutes,  then  transfer  the  flask  to  a  cold  place. 

Milk  thus  peptonized  should  not  be  used  when  it  has  been  kept  over  twenty-four  hours,  or  when  it 
has  developed  a  bitter  taste. 

327.  PULVIS    PEPSINI    COMPOSITUS.  N.  F. 

Compound  Powder  of  Pepsin. 

Puivis  Digestimis. 

Metric.  Old  form. 

Saccharated  Pepsin  (U.  S.  P.) 15  Gm.  150  gr. 

Pancreatin  (U.  S.  P.) 15  Gm.  160  gr. 

Diastase i  Gm.  10  gr. 

Lactic  Acid  (U.  S.  P.) i  Cc.  10  min. 

Hydrochloric  Acid  (U.  S.  P.) 2  Cc.  20  min. 

Sugar  of  Milk 66  Gm.  660  gr. 

Add  the  Acids  gradually  to  the  Sugar  of  Milk,  and  triturate  until  they  are  thoroughly 
mixed.  Mix  the  Pepsin,  Pancreatin,  and  Diastase,  and  then  incorporate  thi."  mixture,  by 
trituration,  with  the  Sugar  of  Milk.  Finally,  rub  the  mixture  through  a  hair-gieve,  and 
preserve  the  powder  in  bottles. 

^bte.— The  best  commercial  variety  of  Diastase,  capable  of  converting  the  largest  comparative  amount 
of  starch  into  dextrin  and  glucose,  should  be  used  for  this  preparation. 

328.  PULVIS    POTASSIl   BROMIDI    EFFERVESCENS.  N.  F. 

Effervescent  Powder  of  Potassium  Bromide. 

Effervescent  Potassium  Bromide. 

Metric.  Old  form. 

Potassium  Bromide,  in  very  tine  powder  ....    no  Gm.  1  oz.  av.  833  gr. 

Saccharated  Sodium  Bicarbonate  {b\  841)  ...    445  Gm.  7  oz.  av.    63  gr. 

Saccharated  Tartaric  Acid  (F.  8) 445  Gm.  7  oz.  av.    63  gr. 

IG  oz.  av. 
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Mix  the  ingredients,  previously  well  dried,  and  triturate  them  until  a  uniform  powder  is 
obtained. 

To  make 

Granular  Effervescent  Potassium  Bromide, 
Substitute  Saccharated  Citric  Acid  (P.  5),  not  dried,  222.5  Gm.  [old  form,  3  oz.  av.  245  gr.], 
for  an  equal  weight  of  the  Saccharated  Tartaric  Acid,  and  prepare  the  granulated  compound 
as  directed  under  the  General  Formula  (F.  319,  B.). 

90  grains  (or  about  a  heaped  teaspoonful)  of  this  preparation  represent  about  10  grains  of 
Potassium  Bromide. 


329.  PULVIS   POTASSII   BROMIDI    EFFERVESCENS    CUM 

CAFFEINA.  N.  F. 

Effervescent  Powder  of  Potassium  Bromide  with  Caffeine. 

Effervescent  Potassium  Bromide  with  Caffeine. 

Metric.  Old  form. 

Potassium  Bromide,  in  very  fine  powder  ....    no  Gm.  1  oz.  av.  333  gr. 

Caffeine,  in  very  fine  powder ii  Gm.  77  gr. 

Saccharated  Sodium  Bicarbonate  (F,  341)  .    .    .    440  Gm.  7  oz.  av.    16  gr. 

Saccharated  Tartaric  Acid  (F.  8) 440  Gm.  7  oz.  av.    16  gr. 

16  oz.  av. 

Mix  the  ingredients,  previously  well  dried,  and  triturate  them  until  a  uniform  powder  is 
obtained. 

To  make 

Granular  Effervescent  Potassium  Bromide  with  Caffeine, 
Substitute  Saccharated  Citric  Acid  (F.  5),  not  dried,  220  Gm.  [old  form,  3  oz.  av.  228  gr.], 
for  an  equal  weight  of  the  Saccharated  Tartaric  Acid,  and  prepare  the  granulated  compound 
as  directed  under  the  General  Formula  (F.  319,  B.). 

90  grains  (or  abotit  a  heaped  teaspoonful)  of  this  preparation  represent  about  10  grains  of 
Potassium  Bromide  and  1  grain  of  Caffeine. 


330.  PULVIS   RHEI    ET   MAGNESIifE   ANISATUS.  N.  F. 

Anisated  Powder  of  Rhubarb  and  Magnesia. 

Compound  Anise  Powder. 

Metric.  Old  form. 

Rhubarb,  in  fine  powder 35  Gm.  1  oz.  av. 

Heavy  Magnesia,  calcined 65  Gm.  2  oz.  av. 

Oil  of  Anise 8  Cc.  110  min. 

Alcohol 10  Cc.  160  min. 

Mix  the  powders,  add  the  Oil  of  Anise  previously  dissolved  in  the  Alcohol,  and  triturate 
until  a  uniform  mixture  results. 


331.  PULVIS    SALIS    CAROLINI    FACTITII    EFFERVESCENS.  N.  F. 
Effervescent  Powder  of  Artificial  Carlsbad  Salt. 

Effervescent  Artificial  Carlsbad  Salt. 

Metiic.  Old  form. 

Artificial  Carlsbad  Salt  (F.  336),  in  form  of  dry 

powder 180  Gm.  2  oz.  av.  385  gr. 

Saccharated  Sodium  Bicarbonate  (F.  341)  .    .    .    410  Gm.  6  oz.  av.  245  gr. 

Saccharated  Tartaric  Acid  (F.  8) 410  Gm.  6  oz.  av.  245  gr. 

16  oz.  av. 

Mix  the  ingredients,  previously  well  dried,  and  triturate  them  until  a  uniform  powder  is 
obtained. 

To  make 

Granular  Effervescent  Artificial  Carlsbad  Salt, 
Substitute  Saccharated  Citric  Acid  (F.  5),  not  dried,  206  Gm.  [old  form,  3  oz.  av.  123  gr.], 
for  an  equal  weight  of  the  Saccharated  Tartaric  Acid,  and  prepare  the  granulated  compound 
as  directed  under  the  General  Formula  (F.  319,  B.). 

A  solution  of  (ibout  87  grains  of  this  preparation,  in  6  fluidounces  of  Water,  represents  an 
equal  volume  of  Carlsbad  Water  (Sprudel)  in  its  essential  constituents. 
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332.  PULVIS   SALIS   KISSINGENSIS    FACTITII    EFFERVESCENS. 

A.  F. 
Effervescent  Powder  of  Artificial  Kissingen  Salt. 

Effervescent  Artificial  Kissingen  Salt. 

Metric.  Old  form. 

Artificial  Kissingen  Salt  (F.  387) 280  Gm.  4  oz  iiv.  210  gr. 

Saccharated  Sodium  Bicarbonate  (F.  341)  .    .    .    360  Gm.  5  oz.  uv.  333  gr. 

Saccharated  Tartaric  Acid  (F.  8) 360  Gm.  5  oz.  av.  333  gr. 

16  oz.  av. 
Mix  the  ingredients,  previously  well  dried,  and  triturate  them  until  a  unifurm  powder  ii 
obtained. 
To  make 

Granular  Effervescent  Artificial  Kissingen  Salt, 

Substitute  Saccharated  Citric  Acid  (F.  5),  not  dried,  180  Gm.  [old  form,  2  oz.  av.  185  gr.], 
for  an  equal  weight  of  the  Saccharated  Tartaric  Acid,  and  prepare  the  granulated  compound 
as  directed  under  the  General  Formula  (F.  319,  B.). 

A  solution  of  about  80  grains  of  this  preparation,  in  6  Jiuidotinr.es  of  Water,  represents  an 
equal  volume  of  Kissingen  Water  (liakoczi  Springs)  in  its  essential  constituents. 


333.  PULVIS   SALIS   VICHYANI    FACTITII    EFFERVESCENS.  N.  F. 

Effervescent  Powder  of  Artificial  Vichy  Salt. 

Effervescent  Ai'tificial  Vichy  Salt. 

Metric.  Old  form. 

Artificial  Vichy  Salt  (F.  3-38) 240  Gm.  3  oz.  av.  368  gr. 

Saccharated  Sodium  Bicarbonate  (F.  341)  .    .    .    380  Gm.  6  oz.  av.    35  gr. 

Saccharated  Tartaric  Acid  (F.  8) 380  Gm.  6  oz.  av.    35  gr. 

16  oz.  av. 
Mix  the  ingredients,  previously  well  dried,  and  triturate  them  until  a  uniform  powder  ii 
obtained. 
To  make 

Granular  Effervescent  Artificial  Vichy  Salt, 

Substitute  Saccharated  Citric  Acid  (F.  5),  not  dried,  190  Gm.  [old  form,  3  oz.  av.  18  gr.],  for 
an  equal  weight  of  the  Saccharated  Tartaric  Acid,  and  prepare  the  granulated  compound  as 
directed  under  the  General  Formula  (F.  31'J,  B.). 

A  solution  of  about  57  grains  of  this  preparation,  in  6  fluidounces  of  Water,  represents  an 
equal  volume  of  Vichy  Water  {Grande  Grille  Sprir.g)  in  its  essential  constituents. 


334.  PULVIS    SALIS   VICHYANI    FACTITII    EFFERVESCENS    CUM 

LITHIO.  iV.  F. 
Effervescent  Powder  of  Artificial  Vichy  Salt  with  Lithium. 

Effervescent  Artificial  Vichy  Salt  with  Lithium. 

Metric.  Old  form. 

Artificial  Vichy  Salt  (F.  338) 156  Gm.  2  oz.  av.  217  gr. 

Lithium  Citrate,  in  very  fine  powder 56  Gm.  392  gr. 

Saccharated  Sodium  Bicarbonate  (F.  341)  .    .    .    394  Gm.  6  oz.  av.  133  gr. 

Saccharated  Tartaric  Acid  (F.  8) 394  Gm.  6  oz.  uv.  133  gr. 

16  oz.  av. 
Mix  the  ingredients,  previously  ivell  dried,  and   triturate  them   until  a  uniform  powder  is 
obtained. 

To  make 

Granular  Effervescent  Artificial  Vichy  Salt  with  Lithium, 

Substitute  Saccharated  Citric  Acid  (F.  5),  not  dried.  197  Gm.  [old  form,  3  oz.  nv.  fi7  gr.]  for 
an  equal  weight  of  the  Saccharated  Tartaric  Acid,  and  prepare  the  granulated  compound  as 
directed  under  the  General  Formula  (F.  319,  B.). 

90   grains   (or   about   a  heaped   tenspoonfiil)   of  this  preparation    represent    14  grains  of 
artificial  Vichy  Salt  and  5  grains  of  Lithium  Citrate. 

88 
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335.  PULVIS   TALCI    SALICYLICUS.  N.  F. 

Salicylated  Powder  of  Talcum. 

Metric.  Old  form. 

Salicylic  Acid 30  Gm.  210  gr. 

Boric  Acid,  in  fine  powder 100  Gm.  1  oz.  av.  263  gr. 

Talcum,  in  fine  powder 870  Gm.  13  oz.  av.  402  gr. 

16  oz.  av. 

Mix  them  intimately. 

336.  SAL   CAROLINUM    FACTITIUM.  N.  F. 

Artificial  Carlsbad  Salt. 

I.  In  a  dry,  amorphous  form  (Grerm.  Pharm.). 

Metric.  Old  form. 

Potassium  Sulphate 20  Gm.  140  gr. 

Sodium  Chloride 180  Gm.  2  oz.  av.  385  gr. 

Sodium  Bicarbonate 360  Gm.  6  oz.  av.  338  gr. 

Sodium  Sulphate,  dried 440  Gm.  7  oz.  av.    16  gr. 

16  oz.  av. 

Triturate  the  ingredients,  previously  well  dried,  to  a  iine,  uniform  powder. 

Note.—lhe  dried  Sodium  Sulphate  is  prepared  by  slowly  drying  tlie  crystalline  suit  until  it  has  lost  one- 
half  of  its  weight. 

II.  In  a  crystalline  form. 

Metric.  Old  form. 

Potassium  Sulphate 20  Gm.  1    oz.  av. 

Sodium  Chloride 180  Gm.  9    oz.  av. 

Sodium  Carbonate,  in  clear  crystals     ....  610  Gm.  30^  oz.  av. 

Sodium  Sulphate,  crystallized 880  Gm.  44    oz.  av. 

Distilled  Water 500  Gm.  25    oz.  av. 

Dissolve  the  Potassium  Sulphate  and  Sodium  Chloride  in  the  Distilled  Water,  and  add  this 
solution  to  the  other  two  salts,  previously  melted  in  a  tared  capsule  and  at  a  gentle  heat  in 
their  own  water  of  crystallization.  Evaporate  the  mixture  to  about  1800  Gm.  [old  form, 
90  oz.  av.],  set  it  aside  in  a  cool  place,  and  stir  frequently,  so  as  to  prevent  the  formation  of 
large  crystals,  taking  care,  however,  that  none  of  the  salt  separates  in  a  pulverulent  form. 
Distribute  any  remaining  water  of  crystallization  uniformly  over  the  crystals,  and  dry  the 
whole  mixture  sufficiently  by  exposure  to  air,  so  that  it  will  retain  its  crystalline  character. 

A  solution  of  about  16  grains  of  the  dry,  or  about  27  grains  of  the  crystalline  salt,  in  6 
fluidounces  of  toater,  represents  an  equal  volume  of  Carlsbad  Water  (Sprudel)  in  its  essential 
constituents. 

Note. — The  salts  employed  in  the  preparation  of  the  crystalline  form  must  have  been  purified  by 
recrystailization. 

337,   SAL   KISSINGENSE   FACTITIUM.  N.  F. 
Artificial  Kissingen  Salt. 

Metric.  Old  form. 

Potassium  Chloride 17  Gm.  221  gr. 

Sodium  Chloride 357  Gm.  10  oz.  av.  252  gr. 

Magnesium  Sulphate,  anhydrous 59  Gm.  1  oz.  av.  327  gr. 

Sodium  Bicarbonate 107  Gm.  3  oz.  av.    75  gr. 

16  oz.  av. 
Triturate  the  ingredients,  previously  well  dried,  to  a  fine,  uniform  powder. 
A  solution  of  about  24  grains  of  this  preparation,  in  6  fluidounces  of  water,  represents  an 
equal  volume  of  Kissingen  Water  [Ralcoczi  Spring)  in  its  essential  constituents, 

338.  SAL   VICHYANUM    FACTITIUM.  N.  F. 

Artificial  ViChy  Salt. 

Metric.  Old  form. 

Sodium  Bicarbonate 846      Gm.  13  oz.  av.  235  gr. 

Potassium  Carbonate 38.5  Gm.  270  gr. 

Magnesium  Sulphate,  anhydrous 38.5  Gm.  270  gr. 

Sodium  Chloride 77      Gm.  1  oz.  av.  100  gr. 

16  oz.  av. 
Triturate  the  ingredients,  previously  well  dried,  to  a  fine,  uniform  powder. 
A  solution  of  about  14  grains  of  this  preparation,  in  6  fluidounces  of  water,  represents  an 
equal  volume  of  Vichy  Water  [Grande  Grille  Spring)  in  its  essential  constituents. 
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339.  SODA   CUM    CALCE.  N.  F. 
Soda  with  Lime. 

London  Paste. 

Old  form. 

Soda 1  oz.  av. 

Lime,  each equal  parts.  1  oz.  av. 

Reduce  them  to  powder  in  a  clean  iron  mortar,  previously  warmed,  and  mix  them  intimately. 
Keep  the  powder  in  small,  well-stoppored  vials. 


340.  SODII   BORO-BENZOAS.  N.  F. 

Sodium  Boro-Benzoate. 

Old  form. 

Sodium  Borate,  in  fine  powder 3  parts.  188  gr. 

Sodium  Benzoate 4  parts.  250  f^r. 

1  oz.  av. 
Mix  them  intimately. 


341.  SODII    BICARBONAS   SACCHARATUS.  N.  F. 
Saccharated  Sodium  Bicarbonate. 

Metric  Old  form. 

Sodium    Bicarbonate   (U.  S.  P.),   in    very   fine 

powder 750  Gm.  12  oz.  av. 

Sugar,  in  very  fine  powder 250  Gm.  4  oz.  av. 

16  oz.  av. 

Triturate  the  powders  together  until  intimately  mixed,  and  preserve  the  product  in  well- 
stoppered  bottles. 

Note. — This  Saciharate,  when  dissolved  in  water  with  an  equal  weight  of  Saccharated  Citric  Acid  (F.  5), 
or  of  Saccharated  TiirtHiic  Acid  (K.  8  i,  will  form  a  neutral  solution,  and  it  is  introduced  into  the  Formulary 
for  the  convenient  preparation  of  Effervesceut  Powders  (F.  319). 

This  Saccharate  contains  7b  per  cent,  of  Sodium  Bicarbonate. 


342.  SPECIES    EMOLLIENTES.  N.  F. 

Emollient  Species. 

Emollient  Cataplasm.     (Germ.  Pharm.) 

Old  form. 

Althaea  Leaves 3  oz.  av.  88  pr. 

Mallow  Leaves 8  oz.  av.  88  gr. 

Melilot  Tops 8  oz,  av.  88  gr. 

Matricaria 3  oz.  av.  88  gr. 

Flaxseed,  of  each equal  parts.  3  oz.  av.  88  gr. 


16  oz.  av. 


Reduce  them  to  a  coarse  powder,  and  mix  it  uniformly. 


343.  SPECIES   LAXANTES.  N.  F. 

Laxative  Species. 

St.  Germain  Tea.     (Cienn.  Pliarm.) 

Old  form. 

Senna,  cut i6  parts.  6  oz.  av.  176  gr. 

Elder  Flowers lo  parts.  4  oz.  av. 

Fennel,  bruised 5  parts.  2  oz.  av. 

Anise,  bruised 5  parts. 


2  oz.  av. 


Potassium  Bitartrate,  in  fine  powder 4  parts.  1  oz.  av.  268  gr. 

16  oz.  av. 
Moisten  the  Senna  with  a  small  qtnntity  of  water;  then  sprinkle  over  it,  as  uniformly  w 
possible,  the  Potassium  Bitartrate.     When  it  has  become  dry,  mix  it  lightly  and  unifoKnly 
with  the  other  ingredients. 
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344.  SPECIES   PECTORALES.  N.  F. 
Pectoral  Species. 

Species  ad  Infusum  Pectorale.     Breast  Tea.     (Germ.  Pharm.) 

Old  form. 

Althaea,  peeled 8  parts.  6  oz.  av.  175  gr. 

Coltsfoot  Leaves 4  parts.  3  oz.  av.    88  gr. 

Glycyrrhiza,  Russian,  peeled 3  parts.  2  oz.  av.  176  gr 

Anise 2  parts.  1  oz.  av.  262  gr, 

Mullein  Flowers 2  parts.  1  oz.  av.  262  gr, 

Orris  Root i  part.  350  gr. 


16  oz.  av. 
Cut,  bruise,  and  mix  them. 

Note. — Infusum  pectorale  (Pectoral  Infusion,  or  Infusion  of  Pectoral  Species)  is  made  by  iufuaing  1  troy 
ounce  of  the  above  preparation  in  the  usual  manner,  so  as  to  obtain  10  fluidounces  of  strained  product. 

345.  SPIRITUS   ACIDI   FORMICI.  N.  F. 

Spirit  of  Formic  Acid. 

Spiritus  Formicarum  (Germ.  Pharm.).     Spirit  of  Ants. 

Metric.  Old  form. 

Formic  Acid 35  Cc.  9  fl.  dr. 

Distilled  Water 225  Cc.  7  fl.  oz.  92  min. 

Alcohol,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Mix  the  Formic  Acid  with  the  Distilled  Water,  and  add  enough  Alcohol  to  make  1000  Co. 
[old  form,  2  pints]. 

Note. — Formic  Acid  is  required  by  the  Germ.  Pharm.  to  have  a  specific  gravity  ofl.060  to  1.063. 

346.  SPIRITUS   AROMATICUS.  N.  F. 

Aromatic  Spirit. 

Metric.  Old  form. 

Compound  Spirit  of  Orange  (U.  S.  P.)     ....      65  Cc.  2  fl.  oz.    38  min. 

Deodorized  Alcohol 935  Cc.  29  fl.  oz.  442  min. 

Mix  them.  Preserve  the  product,  if  it  is  to  be  kept  in  stock,  in  completely  filled  and  well- 
stoppered  vials  or  bottles,  and  stored  in  a  cool  and  dark  place. 

Aromatic  Spirit  may  also  be  prepared  in  the  following  manner: 

Metric.  Old  form. 

Sweet  Orange  Peel,  fresh,  and  deprived  of  the 

white,  inner  portion 675     Gm.     22  oz.  av.  233  gr. 

Lemon  Peel,  fresh 85     Gm.       2  oz.  av.  365  gr. 

Coriander,  bruised 85      Gm.       2  oz.  av.  365  gr. 

Oil  of  Star-anise 1.5  Cc.  23  min. 

Deodorized  Alcohol,  a  sufficient  quantity 

To  make 5000     Cc.  10  pints. 

Macerate  the  solids  during  four  days  with  4500  Cc.  [old  form,  9  pints]  of  Deodorized 
Alcohol;  then  add  the  Oil  of  Star-anise,  filter,  and  pass  enough  Deodorized  Alcohol  through 
the  filter  to  make  the  product  measure  5000  Cc.  [old  form,  10  pints]. 

j^ote. — When  good,  fresh  essential  oils  cannot  be  readily  obtained  for  preparing  the  Compound  Spirit  of 
Orange,  the  second  formula  may  be  used.  But  the  product  obtained  by  it  should  not  be  employed  in 
mixtures  containing  iron,  as  the  latter  would  cause  a  darkening  of  the  mixture. 

347.  SPIRITUS    CARDAMOMI    COMPOSITUS.  N.  F. 
Compound  Spirit  of  Cardamom. 

Metric.  Old  form. 

Oil  of  Cardamom     ...» 2       Cc.  30  min. 

Oil  of  Caraway     ....'..... 0.75  Cc.  12  min. 

Oil  of  Cinnamon,  Cassia 0.50  Cc.  8  min. 

Alcohol ^    .    .    500       Cc.  16  fl.  oz. 

Glycerin 65       Cc.  2  fl.  oz.  38  min. 

Water,  a  sufficient  quantity  


To  make 1000       Cc.  2  pints. 


METRIC  AND    OLD-FORM  QUANTITIES).  J385 

Dissolve  the  Oils  in  the  Alcohol,  a*ld  the  Glycerin,  and,   lastly,  enough  Water  to  make 
1000  Co.  [old  form,  2  pints]. 

Note. — This  preparation  is  intended  ae  a  flavoring  ingredient,  being  equivalent  to  the  official  Timetura 
Cardamomi  Compoeita,  without  the  coloring  matter. 


348.  SPIRITUS   CURASSAO.  N.  F. 
Spirit  of  Cura9ao. 

Metric.  Old  form. 

Oil  of  Cura9ao  Orange 165        Cc.  5  fl.  oz.  134  rnin. 

Oil  of  Fennel 3        Cc.  46  iiiin. 

Oil  of  Bitter  Almond 0.75  Cc.  12  niin. 

Deodorized  Alcohol 832       Cc.  26  fl.  oz.  288  inin. 

Mix  the  Oils  with  the  Deodorized  Alcohol,  and  keep  the  Spirit  in  completely  flUed  and 
well-corked  bottles,  and  stored  in  a  cool  and  dark  place. 


349.  SPIRITUS   ODORATUS.  N.  F. 

(U.S.  p.,  1880.) 

Perfumed  Spirit. 

See  page  1300. 


350.  SPIRITUS   OLEI   VOLATILIS.  N.  F. 

Spirit  of  a  Volatile  Oil. 

Any  Spirit  or  alcoholic  Solution  of  a  Volatile  Oil,  for  which  no  formula  is  given  by  the 
IT.  S.  P.  or  by  this  Formulary,  should  be  prepared  in  accordance  with  the  following  general 
formula : 

Metric.  Old  form. 

■  Any  Volatile  Oil 65  Cc.  2  fl.  oz.    88  min. 

Deodorized  Alcohol 935  Cc.  29  fl.  oz.  442  min. 

Dissolve  the  Volatile  Oil  in  the  Deodorized  Alcohol. 

Note. — The  strength  of  the  Spirit  thus  prepared  is  approximately  .'>  per  cent,  by  weight,  provided  the 
specific  gravity  of  the  Oil  is  in  the  neighborhood  of  U.9U0. 


351.  SPIRITUS   OPHTHALMICUS.  iV^.  F. 

Ophthalmi<-  Spirit. 

Alcoholic  Eye-  Wash. 

Metric.  Old  form. 

Oil  of  Lavender 2  Cc.  32  min. 

Oil  of  Rosemary 6  Cc.  J)7  min. 

Alcohol 92  Cc.  3  fl.  oz.  63  min. 

Mix  them  by  agitation,  and,  if  necessary,  filter  the  liquid  through  paper. 


352.  SPIRITUS   SAPONATUS.  N.  F. 

Spirit  of  Soap. 

Metric.  Old  form. 

Castile  Soap,  in  shavings i75  Gm,  5  oz.  av.  369  gr. 

Alcohol 600  Cc.  19  fl.  oz.      96  min. 

Water,  a  suflBcient  quantity  

To  make 1000  Cc.  2  pints. 

Introduce  the  Soap  into  a  bottle,  add  the  Alcohol  and  200  fife,  [old  form,  6  fl.  oz.  H»2  min.] 
of  Water,  cork  the  bottle,  and  immerse  it  in  hot  Water,  fre(|Uonlly  shnkinc.  When  the  Soup 
is  dissolved,  allow  the  bottle  and  contents  to  become  cold,  then  add  enough  Water  to  make 
1000  Cc.  fold  form,  2  pints],  and  filter. 

Jiote.—^\\e,  Spirilna  Sapo,w/u^  of  the  Germ.  Pharm.  is  prepared  by  saponifying  Olive  Oil  with  Pota«», 
and  then  a<iding  Alcohol  and  Water.  .    ,         ,       ,  ,      .  ,    , 

If  time  permits,  the  Spirit  ouglit  to  be  set  aside,  in  a  moderately  cold  place,  for  about  twelve  hours,  before 
it  is  filteied. 
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353.  SPIRITUS    SINAPIS.  N.  F. 

Spirit  of  Mustard. 

Metric.  Old  form. 

Volatile  Oil  of  Mustard 2  Gm.  31  gr. 

Alcohol ,    100  Gm.  3  oz.  av.  231  gr. 

Mix  them. 

354.  SPONGIA   COMPRESSA.  N.  F. 
Compressed  Sponge. 

Sponge  Tent. 

Sponge a  sufficient  quantity. 

Mucilage  of  Acacia  (TJ.  S.  P.) i  volume. 

Water 9  volumes. 

Mix  a  suflBcient  quantity  of  Mucilage  of  Acacia  and  of  Water,  in  the  proportion  of  1  volume 
of  the  former  to  9  volumes  of  the  latter,  and  immerse  in  the  liquid  the  Sponge,  previously 
freed  from  sand  and  other  obvious  impurities,  and  cut  into  suitable  pieces.  When  the  Sponge 
has  been  thoroughly  impregnated,  firmly  wrap  twine  around  it  so  as  to  bring  it  to  the  desired 
shape,  and  then  dry  it. 

Note. — Sponge  thus  prepared  is  best  preserved  with  the  twitie  wrapped  arouud  it.  If  the  twine  is 
removed,  special  care  must  be  taken  to  protect  the  Sponge  against  damp  air. 

355.  SPONGIA   DECOLORATA.  N.  F. 
Decolorized  Sponge. 

Bleached  Sponge. 
Sponge, 

Potassium  Permanganate, 
Sodium  Hyposulphite, 
Hydrochloric  Acid, 
Water,  each a  sufficient  quantity. 

Free  the  Sponge  from  sand  and  any  other  obvious  impurities  or  damaged  portions  by 
beating,  washing,  and  trimming,  then  soak  it  for  about  fifteen  minutes  in  a  sufiBcient  quantity 
of  Solution  of  Potassium  Permanganate,  containing  15  Gm.  [old  form,  231.5  gr.]  to  the  liter 
[old  form,  33  fl.  oz.  391  min.],  wringing  the  Sponge  out  occasionally  and  replacing  it  in  the 
liquid.  Then  remove  it  and  wash  it  with  Water,  until  the  latter  runs  off  colorless.  Wring 
out  the  Water,  and  then  place  the  Sponge  in  a  Solution  of  Sodium  Hyposulphite,  containing 
60  Gm.  [old  form,  2  oz.  av.  61  gr.]  to  the  liter  [old  form,  33  fl.  oz.  391  min.].  Next  add,  for 
every  liter  of  the  last-named  solution  used,  60  Cc.  [old  form,  2  fl.  oz.  14  min.]  of  Hydrochloric 
Acid  diluted  with  250  Co.  [old  form,  8  fl.  oz.  218  min.]  of  Water.  Macerate  the  Sponge  in 
the  liquid  for  about  fifteen  minutes,  expressing  it  frequently  and  replacing  it  in  the  liquid. 
Then  remove  it,  wash  it  thoroughly  with  Water,  and  dry  it.  In  the  case  of  large  and  dark- 
colored  sponges,  this  treatment  may  be  repeated  until  the  color  has  been  removed  as  far  as 
possible. 

};[ote. — If  it  is  desired  to  keep  the  Sponge  soft  and  to  prevent  it  from  shrinking  when  dry,  it  may  be 
dipped,  after  having  been  finally  washed,  into  a  mixture  of  1  volume  of  Glycerin  and  5  volumes  of  Water, 
after  which  it  is  to  be  wrung  out  and  allowed  to  dry. 

356.  SUCCUS    LIMONIS   CUM    PEPSINO.  N.  F. 
Lime  Juice  and  Pepsin. 

Metric.  Old  form. 

Purified  Talcum  (F.  395) 15  Gm.  220  gr. 

Alcohol 90  Cc.  2  fl.  oz.         7  fl.  dr. 

Glycerin 175  Cc.  5  fl.  oz.     286  min. 

Water i75  Cc.  5  fl.  oz.     286  min. 

Pepsin  (U.  S.  P.) 35  Gm.  1  oz.  av.     73  gr. 

Lime  Juice,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Dissolve  the  Pepsin  in  the  Water,  mixed  with  about  500  Cc.  [old  form,  1  pint]  of  Lime 
Juice.  Then  add  the  Glycerin  and  Alcohol,  and,  lastly,  enough  Lime  Juice  to  make  1000  Cc. 
[old  form,  2  pints].  Incorporate  the  Purified  Talcum  with  the  liquid,  let  it  stand  a  few  days 
in  a  cold  place,  if  convenient,  occasionally  agitating,  then  filter  it  through  a  wetted  filter, 
and,  finally,  pass  enough  Lime  Juice  through  the  filter  to  restore  the  original  volume. 

Each  Jluidrachm  represents  2  grains  of  Pepsin  {U.  S.  P.). 
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357.  SYRUPUS   ACTiE^E   COMPOSITUS.  N.  F. 

Compound  Syrup  of  Actaea. 

Compound  Syruj)  of  Clrnicifagu  [or  Black  Cohosh). 

Metric.  Old  form. 

Fluid  Extract  of  Cimicifuga  (U.  S.  P.)      ....      40  Cc.  1  fl.  oz.    13()  niin. 

Fluid  Extract  of  Glycyrrhiza  (U.  S.  P.)    .    .    .    .      20  Cc.  304  inin. 

Fluid  Extract  of  Senega  (U.  S    P.) 20  Cc.  304  iiiiii. 

Fluid  Extract  of  Ipecac  (U.  S.  P.) 10  Cc.  152  miu. 

Wild  Cherry,  in  moderately  fine  powder     ....      40  Gm.  1  oz.  av.  147  gr. 

Purified  Talcum  (F.  395) 15  Gm.  220  gr. 

Sugar 650  Gm.  21  oz.  av.  305  gr. 

Water,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Mix  the  Wild  Cherry  with  350  Co.  [old  form,  11  fl.  oz.  96  min.]  of  Water,  and  allow  it  to 
macerate  during  one  hour.  Then  add  to  it  the  Fluid  E.xtracts  and  the  Talcum,  and  stir  or 
agitate  the  mixture  frequently  and  thoroughly  during  about  fifteen  minuter.  Transfer  it  to  a 
wetted  filter,  and,  when  the  liquid  ceases  to  drop  from  the  funnel,  wa.sh  the  contents  of  the 
filter  with  Water  to  obtain  600  Cc.  [old  form,  1  pint]  of  filtrate.  In  this  dissolve  the  Sugar 
by  agitation,  and  add  enough  Water,  previously  passed  through  the  filter,  to  make  1000  Cc. 
[old  form,  2  pints]. 

358.  SYRUPUS   ASARI    COMPOSITUS.  N.  F. 

Compound  Syrup  of  Asarum. 

Compound  Syrup  of  Canada  Snake-Root. 

Metric.  Old  form. 

Asarum    Root,   in   moderately   coarse    (No.    40) 

powder 60     Gm.       2  oz.  av. 

Alcohol 185     Cc.         5  fl.  oz.    444  min. 

Cochineal   in  fine  powder 1.5  Gm.                          22  gr. 

Potassium  Carbonate      2.5  Gm.                          36  gr. 

Wine  of  Ipecac  (U.  ti.  P.) 30     Cc.                         460  min. 

Sugar  . 700     Gm.      23  oz.  av.  160  gr. 

Water,  a  sufficient  quantity 

To  make 1000     Cc.  2  pints. 

Mix  the  Asarum  intimately  with  the  Cochineal  and  Potassium  Ciirbonate,  previously 
triturated  together.  Moisten  the  powder  with  a  sufficient  quantity  of  a  menstruum  prepared 
by  mixing  the  Alcohol  with  350  Cc.  [old  form,  11  fl.  oz.  9()  min.]  of  Water,  and  allow  it  to 
macerate,  in  a  covered  vessel,  for  twenty -four  hours.  Then  transfer  it  to  a  small  percolator, 
and  pour  on  the  remainder  of  the  menstruum.  Allow  the  jiercolation  to  proceed  slowly,  ami 
then  follow  up  the  menstruum  by  Water,  until  500  Cc.  [oUI  form,  1  pint]  of  pertH)lato  are 
obtained.  To  this  add  the  Wine  of  Ipecac,  and  afterwards  the  Sugar,  and  dissolve  the  latter 
by  agitation.  Finally,  add  enough  Water,  previously  passed  through  the  percolator,  to  mako 
1000  Cc.  [old  form,  2  pints]. 

Each  Jluidrachm  repreaenU  about  3i  grains  of  Asarum. 

359.  SYRUPUS    CALCII    CHLORHYDROPHOSPHATIS.  N.  F. 
Syrup  of  Calcium  Chlorhydrophosphate. 

Syrup  of  Chlorhydrophosphate  (f  Lime. 

Metric.  Old  form. 

Precipitated  Calcium  Phosphate i7-5  Gm-  256  gr. 

Spirit  of  Lemon  (U.  S.  P.) 20     Cc.  304  min. 

Hydrochloric  Acid  (U.  S.  P.), 

Water, 

Syrup  (U.  S.  P.),  of  each,  a  sufficient  quantity      

To  make 1000     Cc.  2  pints. 

Triturate  the  Precipitated  Calcium  Phosphate  with  30  Co.  [old  form,  400  min.]  of  Water, 
and  dissolve  it  with  the  aid  of  Hydrochloric  Acid,  avoiding  an  excess.  Then  add  the  Spirit 
of  Lemon  filter  the  liquid,  and  wash  the  filter  with  a  mixture  of  30  Cc.  [old  foriii,  Kid  mm.], 
each,  of  Water  and  of  Syrup.  Lastly,  add  enough  Syrup  to  the  filtrate  to  mako  1000  Cc. 
[old  form,  2  pints]. 

Each  Jluidrachm  contains  1  grain  of  Calcium  Phosphate. 
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360.    SYRUPUS   CALCII    ET   SODII    HYPOPHOSPHITUM.  N.  F. 

Syrup  of  Calcium  and  Sodium  Hypophosphites. 

Syrup  of  Hypophosphite  of  Lime  and  Soda. 

Metric.  Old  form. 

Calcium  Hypophosphite 35     Gm.  1  oz.  av.    73  gr. 

Sodium  Hypophosphite 35     Gm.  1  oz.  av.    73  gr. 

Citric  Acid 1.5  Gm.  22  gr. 

Sugar 775     Gm.         25  oz.  av.  365  gr. 

Water,  a  sufficient  quantity 

To  make 1000     Co,  2  pints. 

Dissolve  the  two  Hypophosphites  and  the  Citric  Acid  in  600  Co.  [old  form,  1  pint]  of 
Water,  filter  the  solution,  add  the  Sugar  to  the  filtrate,  and  pass  enough  Water  through  the 
filter  to  make  the  product,  after  the  Sugar  has  been  dissolved  by  agitation,  measure  1000  Co. 
[old  form,  2  pints]. 

Each  Jiuidrachm  contains  2  grains,  each,  of  Calcium  Hypophosphite  and  Sodium  Hypo- 
phosphite. 

361.  SYRUPUS   CALCII    HYPOPHOSPHITIS.  N.  F. 

Syrup  of  Calcium  Hypophosphite, 

Syrup  of  Hypophosphite  of  Lime. 

Metric.  Old  form. 

Calcium  Hypophosphite 35     Gm,  1  oz.  av.    73  gr. 

Citric  Acid 1.5  Gm.  22  gr. 

Sugar 775     Gm,        25  oz.  av.  365  gr. 

Water,  a  sufficient  quantity 

To  make 1000     Cc.  2  pints. 

Dissolve  the  Calcium  Hypophosphite  and  the  Citric  Acid  in  500  Co.  [old  form,  1  pint]  of 
Water,  filter  the  solution,  add  the  Sugar  to  the  filtrate,  and  pass  enough  Water  through  the 
filter  to  make  the  product,  after  the  Sugar  has  been  dissolved  by  agitation,  measure  1000  Co. 
[old  form,  2  pints]. 

Each  Jiuidrachm  contains  2  grains  of  Calcium  Hypophosphite. 


362.  SYRUPUS   CALCII    lODIDI.  N.  F. 
Syrup  of  Calcium  Iodide, 

Metric.  Old  form. 

Iodine 76  Gm.  2  oz.  av.  237  gr. 

Iron  Wire,  fine,  bright,  and  finely  cut 28  Gm.  410  gr. 

Precipitated  Calcium  Carbonate 34  Gm.  1  oz.  av.    62  gr. 

Sugar 700  Gm,  23  oz.  av.  160  gr. 

Distilled  Water, 

Syrup  (U.  S.  P.),  of  each,  a  sufficient  quantity 

To  make 1000  Cc,  2  pints. 

Mix  the  Iron  Wire  with  67  Gm.  [old  form,  1  oz.  av.  397  gr.]  of  the  Iodine  and  186  Cc.  [old 
form,  5  fl.  oz.  444  min.]  of  Distilled  Water,  and  apply  a  gentle  heat,  until  the  Iodine  is 
combined,  and  the  liquid  has  acquired  a  greenish  color.  Filter  the  liquid  through  a  small 
filter  into  a  flask  containing  the  remainder  of  the  Iodine,  wash  the  filter  with  60  Cc.  [old 
form,  1  fl.  oz.  442  min.]  of  Distilled  AVater,  and  heat  the  solution  gently,  taking  care  that  no 
iodine  is  lost  by  evaporation.  Heat  260  Cc.  [old  form,  8  fl.  oz.]  of  Distilled  Water  in  a 
capacious  capsule  to  boiling,  and  add  to  it  small  alternate  portions,  first  of  the  Precipitated 
Calcium  Carbonate,  and  then  of  the  Solution  of  Ferrous  Iodide,  in  small  portions  at  a  time, 
stirring  briskly  and  waiting  until  the  violence  of  the  reaction  moderates  before  adding  a 
fresh  portion.  From  time  to  time,  add  a  little  Distilled  Water,  to  replace  that  lost  by 
evaporation.  When  all  the  Iron  solution  has  been  added,  continue  heating  the  mixture  until 
it  is  quietly  boiling,  then  filter  it  through  a  wetted  filter,  and  wash  the  latter  with  enough 
Distilled  Water  to  make  the  product,  when  cold,  measure  600  Co.  [old  form,  1  pint].  In  this 
dissolve  the  Sugar  by  agitation,  then  make  up  the  volume  with  Syrup  to  1000  Co.  [old  form, 
2  pints],  and  strain,  if  necessary. 

Each  Jiuidrachm  contains  about  5  grains  of  Calcium  Iodide. 
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363.  SYRUPUS   CALCII    LACTOPHOSPHATIS    CUM    FERRO.  N.  F. 
Syrup  of  Calcium  Lactophosphate  with  Iron. 

Syrup  of  Lactojjfiospliate  of  Lime  with  Iron. 

Metric.  Old  form. 

Ferrous  Lactate 8.5  Gm.  124  jjr. 

Potassium  Citrate 8.5  Gm.  124  trr. 

Water 60     Cc.  1  11.  oz.  442  iiiin. 

Syrup  of  Calcium  Lactophosphate  (U.  S.  P.),  a 
sufficient  (juantity 

To  make 1000     Cc.  2  pints. 

Dissolve  the  Ferrous  Lactate  and  Potassium  Citrate  in  the  Water  with  the  aiil  of  heat,  and 
add  enough  Syrup  of  Calcium  Lactophosphate  to  make  1000  Co.  [old  form,  2  pint-*]. 

Each  ftuidrachm  contains  J  grain  0/  Ferrous  Lactate  and  about  i  grain  of  Calcium  Lactate 
{or  about  f  grain  of  so-called  Calcium  Lactophosphate). 


364.  SYRUPUS   CHONDRI    COMPOSITUS.  N.  F. 

Compound  Syrup  of  Chondrus. 

Compound  Syrup  of  Irish  Moss. 

Metric.  Old  form. 

Irish  Moss i  Gm.  15  gr. 

Fluid  Extract  of  Ipecac  (U.  S.  P.) i  Cc.  16  min. 

Fluid  Extract  of  Squill  (U.  S.  P.) 16  Cc.  246  min. 

Fluid  Extract  of  Senega  (U.  S.  P.) 16  Cc.  246  min. 

Camphorated  Tincture  of  Opium  (U.  S.  P.)  .    .      28  Cc.  426  min. 

Purified  Talcum  (F.  395) 15  Gm.  220  i^^r. 

Sugar 650  Gm.         21  oz.  av.  305  gr. 

Water,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Macerate  the  Iri.sh  Moss  in  60  Cc.  [old  form,  1  fl.  oz.  442  min.]  of  Water  until  it  is  softened, 
then  heat  it  on  a  boiling  water-bath  for  fifteen  minutes,  strain  it  through  flannel,  without 
pressure,  and  wash  the  flannel  and  contents  with  60  Cc.  [old  form,  1  fl.  oz.  412  min.]  of  hot 
AVater.  Mix  the  Fluid  Extracts  and  Tincture  with  the  Purified  Talcum  and  325  Cc.  [old 
form,  10  fl.  oz.  2();{  min.]  of  Water,  shako  the  mixture  frequently  and  thoroughly  during  half 
an  hour,  and  then  filter  it  through  a  welted  filter,  returning  the  first  j)ortions  of  the  filtrate 
until  it  runs  through  clear.  Mix  the  mucilage  of  Irish  Moss  with  the  filtrate,  then  add  the 
Sugar,  and  pass  enough  Water  through  the  filter  to  make  the  product,  after  the  Sugar  has 
been  dissolved  by  agitation,  measure  1000  Cc.  [old  form,  2  pints]. 


365.  SYRUPUS   CINNAMOMI.  N.  F. 
Syrup  of  Cinnamon. 

Mctiic.  Old  form. 

Cinnamon  (Cas.sia),  in  moderately  coarse  powder  .    100  Gm.  3  oz.  av.  148  gr. 

Alcohol 50  Cc.  1  11.  oz.    288  min. 

Sugar 700  Gm.  23  oz.  av.  100  gr. 

Cinnamon  Water  (U.  S.  P.),  a  sufficient  quantity         

To  make 1000  Cc.  2  pints. 

Mix  the  Alcohol  with  450  Co.  [old  form,  ]4i  fl.  oz.]  of  Cinnamon  Water,  moisten  the 
Cinnamon  with  a  sufficient  quantity  of  this  menstruum,  and  allow  it  to  macerate  for  ahout 
two  hours.  Then  transfer  it  to  a  small  percolator,  and  ])orcolate,  in  the  usual  manner,  using 
first  the  remainder  of  the  menstruum  above  directed,  and  afterwards.  Cinnamon  Water. 
Collect  the  first  600  Cc.  [old  form.  1  |)int]  of  the  percolate  separately,  and  dis.solve  in  it  the 
Sugar.  Then  collect  an  additional  quantity  of  percolate  an.!  add  it  to  the  Syrup,  so  as  to 
make  1000  Cc.  [old  form,  2  pints]. 
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366.  SYRUPUS    CODEINiE.  N.  F. 

Syrup  of  Codeine. 

Metric.  Old  form. 

Codeine  Sulphate i  Gm.  15  gr. 

Syrup  (U.  S.  P.) loo  Cc.  3  fl.  oz.  183  min. 

Reduce  the  Codeine  Sulphate  to  a  fine  powder  and  dissolve  it  in  the  Syrup  previously 
■warmed. 

A  fluidrachm  of  this  preparation  contains  about  i  grain  of  Codeine  Sulphate. 

Note. — The  Syrupus  Codeini  of  the  Frencli  Pharmacopoeia  is  a  weaker  preparation,  contaiaing  only  about 
one-eighth  grain  of  Codeine  (alkaloid)  in  a  Suidrachm. 


367.  SYRUPUS    COFFEiE.  N.  F. 
Syrup  of  Coffee. 

Metric.  Old  form. 

Coffee,  roasted 250  Gm.  8  oz.  av.  150  gr. 

Sugar 750  Gm.  25  oz.  av. 

Water a  sufficient  quantity. 

Introduce  the  Cofi'ee,  reduced  to  a  moderately  coarse  powder,  into  a  suitable  vessel ;  pour 
upon  it  500  Cc.  [old  form,  1  pint]  of  boiling  Water,  then  cover  it  well,  and  boil  for  five 
minutes.  Allow  it  to  become  cold,  keeping  the  vessel  well  covered ;  strain  off  the  liquid  and 
pass  enough  Water  through  the  strainer  to  make  the  strained  liquid,  when  cold,  measure 
500  Cc.  [old  form,  1  pint].  In  this  dissolve  the  Sugar,  by  agitation,  without  beat,  and 
strain  through  muslin. 


368.  SYRUPUS    ERIODICTYI    AROMATICUS.  N  F. 

Aromatic  Syrup  of  Eriodictyon. 

Aromatic  Syrup  of  Verba  Santa.     Syrupus  Corrigens. 

Metric.  Old  form. 

Fluid  Extract  of  Eriodictyon  (U.  S.  P.)   .    .    .    .      32     Cc.  1  fl.  oz.    10  min. 

Solution  of  Potassa  (U.  S.  P.) 25      Cc.  380  min. 

Compound  Tincture  of  Cardamom  (U.  S.  P.)    .      65     Cc.  2  fl.  oz.    38  min. 

Oil  of  Sassafras 0.5  Cc.  8  min. 

Oil  of  Lemon 0.5  Cc.  8  min. 

Oil  of  Cloves I      Cc.  16  min. 

Alcohol 32     Cc.  1  fl.  oz.  10  min. 

Sugar 800     Gm.  26  oz.  av.  308  gr. 

Water,  a  sufficient  quantity  

To  make 1000     Cc.  2  pints. 

Mix  the  Fluid  Extract  of  Eriodictyon  and  Solution  of  Potassa,  then  add  100  Cc.  [old  form, 
3  fl.  oz.  96  min.]  of  Water  previously  mixed  with  the  Compound  Tincture  of  Cardamom,  and 
afterwards  add  the  Oils  dissolved  in  the  Alcohol.  Shake  the  mixture  thoroughly,  then  filter 
it,  and  pour  enough  Water  through  the  filter  to  obtain  375  Cc.  [old  form,  12  fl.  oz.  15  min.] 
of  filtrate.  Pour  this  upon  the  sugar  contained  in  a  bottle,  and  dissolve  it  by  placing  the 
bottle  in  hot  water,  frequently  agitating.  Lastly,  cool  the  product  and  add  enough  Water, 
passed  through  the  filter  previously  used,  to  make  1000  Cc.  [old  form,  2  pints]. 


369.  SYRUPUS   FERRI    ARSENATIS.  N.  F. 
Syrup  of  Arsenate  of  Iron. 

Metric.  Old  form. 

Sodium  Arsenate  (U.  S.  P.),  dried  to  a  constant      . 

weight  at  a  heat  not  exceeding  149°  C.  (300°  F.).        0.40  Gm.  6  gr. 

Ferric  Citrate  (U.  S.  P.) 0.35  Gm.  5  gr. 

Water 3°       Cc.  460  min. 

Syrup  (U.  S.  P.),  a  sufficient  quantity  

To  make 1000       Cc.  2  pints. 

Dissolve  the  Sodium  Arsenate  and  Ferric  Citrate  in  the  Water,  contained  in  a  test-tube,  by 
the  aid  of  heat.  Then  mix  the  solution  with  enough  Syrup  to  make  1000  Cc.  [old  form, 
2  pints]. 

Each  Jluidrachm.  containn  about  ^  grain  of  Ferric  Arsenate. 
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370.  SYRUPUS    FERRI    BROMIDI.  N.  F. 

(U.  S.  p.,  1S80.) 

Syrup  of  Bromide  of  Iron. 

See  page  1300. 

371.  SYRUPUS    FERRI   CITRO-IODIDI.  A'.  F. 
Syrup  of  Ferric  Citro-Iodide. 

Tasteless  Syrtip  of  Iodide  of  Iron. 

Metric.  Old  form. 

Iodine 59     Gm.  1  oz.  av.  428  gr. 

Iron  Wire,  fine,  bright,  and  finely  cut 28.5  Gm.  417  gr. 

Potassium  Citrate 88      Gm.  2  oz.  av.  410  gr. 

Sugar 650,    Gm.         21  oz.  av.  305  gr. 

Distilled  Water,  a  suflBoient  quantity 

To  make 1000     Cc.  2  pints. 

Mix  the  Iron  with  150  Co.  [old  form,  A  fl.  oz.  7  fl.  dr.]  of  Distilled  Water  in  a  fla.-<k,  a<M 
45  Gm.  [old  form,  1  oz.  av.  223  gr.]  of  the  Iodine,  apply  a  gentle  heat,  and  set  aside  until 
the  Iodine  is  combined  and  the  solution  has  acquired  a  green  color.  Then  heat  the  contents 
of  the  flask  to  boiling,  filter  the  liquid,  and  wash  the  filter  with  30  Cc.  [old  form,  460  min.] 
of  warm  Distilled  Water.  Add  to  the  filtrate  the  remaining  14  Gm.  [old  form,  205  gr.]  of 
Iodine,  and,  as  soon  as  solution  has  been  effected,  mi.t  with  the  Potassium  Citrate  j)reviously 
dissolved  in  100  Cc.  [old  form,  3  fl.  oz.  90  min.]  of  Distilled  Water,  and  agitate  the  liquid 
until  it  has  assumed  a  green  color.  Pour  this  upon  the  Sugar  contained  in  a  bottle,  agitato 
until  solution  has  been  effected,  and,  when  the  liquid  is  cold,  add  enough  Distilled  Water 
to  make  1000  Cc.  [old  form,  2  pints]. 

Each  Jiuidrachin  contains  an  amount  of  Iron  corresponding  to  about  3.6  (/rains  of  Ferric 
Iodide. 

372,  SYRUPUS    FERRI    ET   MANGANI    lODIDI.  N.  F. 

Syrup  of  Ferrous  Iodide  and  Manganese. 

Metric.  Old  form. 

Iodine 81.5  Gm.  2  oz.  av.  314  gr. 

Iron  Wire,  fine,  bright,  and  finely  cut 26.5  Gm.  387  gr. 

Manganese  Sulphate 26.5  Gm.  387  gr. 

Potassium  Iodide 31.5  Gm.  4G0  gr. 

Sugar    .        775     Gm.  25  oz.  av.  375  gr. 

Distilled  Water,  a  sufficient  quantity 

To  make 1000     Cc.  2  pints. 

Mix  the  Iron  with  250  Cc.  [old  form,  8  fl.  oz.]  of  Distilled  Water  in  a  flask,  add  the  Iodine, 
and  prepare  a  solution  of  ferrous  iodide,  in  the  usual  manner,  aiding  the  process,  if  necessary, 
by  heating  the  contents  of  the  flask,  at  first  gently,  and  finally  to  boiling.  Filter  the  liquid, 
through  a  small  filter,  directly  upon  the  Sugar,  contained  in  a  suitable  bottle.  Dissolve  the 
Manganese  Sulphate  in  125  Co.  [old  form,  4  fl.  oz.]  of  Distilled  Water,  and  the  Potassium 
Iodide  in  125  Cc.  [old  form,  4  fl.  oz.]  of  Diluted  Alcohol,  mix  the  two  solutions,  and  filter 
into  the  same  bottle  which  contains  the  Sugar  and  the  Iron  solution.  Wash  the  filter  with 
30  Co.  [old  form,  460  min.]  of  cold  Distilled  Water,  receiving  the  washings  in  the  same 
bottle.  Agitate  until  the  Sugar  is  dissolved,  and,  if  necessary,  strain.  Finally,  make  up 
the  volume  with  Distilled  Water  to  1000  Co.  [old  form,  2  pints]. 

Each  fuidruchm  contains  about  6  ijrains  of  Ferrous  Iodide  ar.d  3  groins  of  Manganese 
Iodide. 

373.  SYRUPUS    FERRI    HYPOPHOSPHITIS.  N.  F. 
Syrup  of  Ferric  Hypophosphite. 

M.lric.  Old  form. 

Ferric  Hypophosphite i7-5  Gm.  256  gr. 

Potassium  Citrate 25      Gm.  365  gr. 

Orange  Flower  Water 65      Cc.  2  fl.  oz.    88  min. 

Syrup  (U.  S.  P.),  a  sufficient  quantity  

To  make 1000     Cc.  2  pints. 

Dissolve  the  Ferric  Hypophosphite,  with  the  aid  of  the   Potassium  Citrate,  in  the  Orange 
Flower  Water,  and  add  enough  Syrup  to  make  1000  Co.  [old  form,  2  pints]. 
Each  Jiuidrachm  contains  1  grain  of  Ferric  Hypophosphite. 
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374.  SYRUPUS   FERRI    LACTOPHOSPHATIS.  N.  F. 
Syrup  of  Lactophosphate  of  Iron. 

Metric.  Old  form. 

Ferrous  Lactate 17.5  Gm.  256  gr. 

Phosphoric  Acid  (85  %  U.  S.  P.) a  sufficient  quantity. 

Water      30     Cc.  460  min. 

Syrup  (U.  S.  P.),  a  sufficient  quantity 

To  make 1000     Cc.  2  pints. 

Dissolve  the  Ferrous  Lactate  in  the  Water  with  the  aid  of  a  sufiRcient  quantity  of 
Phosphoric  Acid,  avoiding  an  excess,  and  add  enough  Syrup  to  make  1000  Cc.  [old  form, 
2  pints]. 

Each  fluidrachm  contains  1  grain  of  Ferrous  Lactate,  or  about  IJ  grains  of  so-called 
Lactophosphate  of  Iron. 

375.  SYRUP.US    FERRI   PROTOCHLORIDI.  N.  F. 

Syrup  of  Protochloride  of  Iron. 

Syr-up  of  Fer7-ous  Chloride. 

Metric.  Old  form. 

Solution  of  Ferrous  Chloride  (F.  222) 50  Cc.  1  fl.  oz.  288  min. 

Glycerin 125  Cc.  4  fl.  oz. 

Orange  Flower  Water 125  Cc.  4  fl.  oz. 

Syrup  (U.  S.  P.),  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Mix  the  Solution  of  Ferrous  Chloride  with  the  Glycerin  and  Orange  Flower  Water,  and  add 
enough  Syrup  to  make  1000  Co.  [old  form,  2  pints]. 

Each  fiuidrachm  contains  about  1  grain  of  Ferrous  Chloride. 

376.  SYRUPUS   FERRI    SACCHARATI    SOLUBILIS.  N.  F. 
Syrup  of  Soluble  Saccharated  Iron. 

Syrupus  Ferri  Oxydati  Solubilis  (Germ.  Pharm.).     Syrup  of  Saccharated  Oxide  of 
Iron.     Syrup  of  Soluble  Oxide  of  h'on. 

Metric.  Old  form. 

Solution  of  Ferrous  Chloride  (U.  S.  P.)    .    .    .    .      80     Gm.  2  oz.  av.  360  gr. 

Soda  (U.  S.  P.) 32.5  Gm.  1  oz.  av.    64  gr. 

Solution  of  Soda  (U.  S.  P.) a  sufficient  quantity. 

Sugar 300     Gm.         10  oz.  av.  255  gr. 

Distilled  Water, 

Syrup  (U.  S.  P.),  of  each,  a  sufficient  quantity 

To  make 1000     Gm.      35  oz.  av.  120  gr. 

Dissolve  the  Soda  in  210  Cc.  [old  form,  7  fl.  oz.  48  min.]  of  Water ;  add  this  solution  to 
the  Solution  of  Ferrous  Chloride  previously  mixed  with  70  Gm.  [old  form,  2  oz.  av.  205  gr.] 
of  Syrup,  and  set  the  mixture  aside,  during  twenty-four  hours,  in  a  dark  place.  Then  pour 
the  clear  liquid  slowly  into  1600  Cc.  [old  form,  54  fl.  oz.  49  min.]  of  boiling  Distilled  Water, 
continue  the  boiling  for  a  few  minutes,  and  then  set  the  mixture  aside  during  one  day,  in  a 
dark  place,  so  that  it  may  become  clear  by  settling.  Withdraw  the  supernatant  liquid  by 
means  of  a  siphon,  then  wash  the  residue  again  with  1600  Co.  [old  form,  54  fl.  oz.  49  min.] 
of  boiling  Distilled  Water,  by  decantation.  Transfer  the  magma  to  a  wetted  strainer,  and 
wash  it  with  hot  Distilled  Water,  until  this  runs  off  colorless,  but  so  that  the  mass  on  the 
strainer  still  retains  a  moderately  strong  alkaline  reaction.  Then  allow  the  excess  of  liquid 
to  drain  off,  transfer  the  moist  magma  to  a  tared  porcelain  capsule,  add  the  Sugar,  and  heat 
it  on  a  water-bath,  with  exclusion  of  daylight,  during  two  hours,  replacing  from  time  to  time 
any  Water  lost  by  evaporation,  and  adding,  if  necessary.  Solution  of  Soda,  drop  by  drop, 
until  the  magma  is  entirely  dissolved.  Lastly,  add  enough  Syrup  to  make  the  product  weigh 
1000  Gm.  [old  form,  .S6  oz.  av.  120  gr.],  and  transfer  the  product  to  bottles,  which  should 
be  completely  filled,  and  stored  in  a  cool  and  dark  place. 

100  grains,  or  about  75  minims,  of  this  Syrup  represent  approximately  1  grain  of  metallic 
Iron. 

Note. — The  above  procpss  is  based  upon  that  of  the  Germ.  Pharm.  (tst  edition).     The  formula  given  by 
the  second  edition  of  this  worli  presupposes  the  keeping  in  stocli  of  a  dry  "  Ferriim  Oxydatum  Saccliaratiim 
Soliibile"  (Saccharated  Oxide  of  IronK  representing  3  per  cent,  of  metallic  iron.     When  this  is  available, 
the  Syrup  of  Soluble  Saccharated  Iron  may  also  be  prepared  by  the  following  formula ; 
Saccharated  Oxide  of  Iron, 
Syrup, 
Water,  each     equal  parts. 

Dissolve  the  Saccharated  Oxide  of  Iron  in  the  mixed  liquids. 


METRIC  AND   OLD-FORM  QUANTITIES).  I393 

377.  SYRUPUS   GLYCYRRHIZiE.  N.  F. 
Syrup  of  Glycyrrhiza. 

Syrup  oj  Liquorice. 

Metric.  Old  form. 

Pure  Extract  of  Glycyrrhiza  (U.  S.  P.)    ....    125  Gm.  4  oz.  av.    74  gr. 

Glycerin 125  Gm.  4  oz.  av.    74  gr. 

Sugar 650  Gm.  21  oz.  av.  305  gr. 

Water,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Dissolve  the  Pure  E.xtract  of  Glycyrrhiza  in  600  Co.  [old  form,  1  pint]  of  Water,  add  the 
Sugar,  dissolve  it  by  agitation,  and  strain.  Then  add  the  Glycerin,  and,  lastly,  enough  Water 
to  make  1000  Co.  [old  form,  2  pints]. 

Each  Jtnidrnchm  repreaenta  about  30  grains  of  Glycyrrhiza. 


378.  SYRUPUS   HYPOPHOSPHITUM    COMPOSITUS.  N.  F. 

Compound  Syrup  of  Hypophosphites. 

Coynjwund  Hypophofsjihitrs. 

Metric.  Old  form. 

Calcium  Hypophosphite 35         Gm.  1  oz.  av.    73  gr. 

Potassium  Hypophosphite 17.5      Gm.  256  gr. 

Sodium  Hypophosphite      17,5      Gm.  25G  gr. 

Ferric  Hypophosphite 2.25    Gm.  33  gr. 

Manganese  Hypophosphite 2.25    Gm.  33  gr. 

Potassium  Citrate 5          Gm.  74  gr. 

Citric  Acid 2          Gm.  29  gr. 

Quinine  Hydrochlorate 1.125  Gm.  IGJ  gr. 

Tincture  of  Nux  Vomica  (U.  S.  P.) 22         Cc.  334  niin. 

Sugar 775         Gm.  25oz.  av.  375  gr. 

Water,  a  sufficient  quantity 

To  make 1000         Cc.  2  pints. 

Rub  the  Hypophosphites  of  Iron  and  of  Manganese  with  the  Potassium  Citrate  and  Citric 
Acid  to  powder,  add  60  Co.  [old  form,  1  fl.  oz.  442  niin.]  of  Water,  and  warm  the  mixture  a 
few  minutes  until  a  clear  greenish  solution  is  obtained.  Introduce  the  other  Hypophosphites 
and  the  Quinine  Hydrochlorate,  previously  triturated  together,  into  a  graduated  bottle,  next 
add  the  Sugar,  the  Iron  and  Manganese  solution  first  prepared,  the  Tincture  of  Nux  Vomica, 
and,  lastly,  enough  Water  to  make  up  the  volume,  as  soon  as  the  Sugar  is  saturated  by  the 
liquid,  to  1000  Co.  [old  form,  2  pints].  Agitate,  uulil  solution  has  been  effected,  and  strain, 
if  necessary. 

Each  Jluidrachtn  containa  2  graina  of  Calcium  Hypophosphite,  1  grain,  each,  of  Potassium 
and  Sodium  Hypophosphites,  J  grain,  each,  of  the  Hypophosphites  of  Iron  and  of  Manganese, 
■^  grain  of  Quinine  Hydrochlorate,  and  IJ  minims  of  Tincture  of  Nux  Vomica. 


379.  SYRUPUS    IPECACUANH/E    ET   OPH.  N.  F. 

Syrup  of  Ipecac  and  Opium. 

Syi'itp  of  Dover's  Pounder. 

Metric.  Old  form. 

Fluid  Extract  of  Ipecac  (U.  S.  P.) 8.5  Cc.  130  niin. 

Tincture  of  Deodorized  Opium  (U.  S.  P.)    .    .    .      85      Cc.  2  fl.  oz.  348  iiiin. 

Sugar 775     Gm.     26  oz.  av.  375  gr. 

Cinnamon  Water  (U.  S.  P.),  a  sufficient  quantity 


To  make 1000     Cc.  2  pints. 

Mix  the  Fluid  Extract  and  Tincture  with  350  Co.  [old  form,  11  fl.  oz.  Ofi  niin.]  of  Cinnamon 
Water,  and  filter  the  liquid  ;  to  this  add  the  Sugar,  and  enough  Cinnamon  Water  to  make  the 
product,  after  the  Sugar  has  been  dissolved  by  agitation,  measure  1000  Co.  [old  form,  2  pints]. 

Each  Jluidrachm  represents  6  grains  of  Dover's  powder,  or  i  grain,  each,  of  Ipecac  and 
Opium. 

Note.— In  place  of  the  above-directed  quantities  of  Flui'l  Extrnrt  of  Ipernc  nnd  Tincture  of  Deodorized 
Opium,  86  Cc,  [old  form,  2  fl.  oz.  348  min.J  of  the  o£3clal  Tinclura  Ipecaciuxnhie  et  Opii  may  b«  taken. 
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380.  SYRUPUS   MANNiE.  N.  F. 

Syrup  of  Manna. 

Metric.  Old  form. 

Manna,  in  flakes 125  Gm.  4  oz.  av.  74  gr. 

Sugar 775  Gm.  25  oz.  av.  375  gr. 

Alcohol 65  Cc.  2  fl.  oz.    38  min. 

Water,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Dissolve  the  Manna  in  450  Cc.  [old  form,  14^  fl.  oz.]  of  hot  AVater,  add  the  Alcohol,  set  the 
liquid  aside  for  twelve  hours  in  a  moderately  warm  place,  and  filter.  Dissolve  the  Sugar  in 
the  filtrate,  with  the  aid  of  a  gentle  heat,  allow  the  Syrup  to  cool,  and  add  enough  Water, 
passed  through  the  filter  previously  used,  to  make  1000  Co.  [old  form,  2  pints]. 


381.  SYRUPUS   MORPHIN.®   COMPOSITUS.  N.  F. 

Compound  Syrup  of  Morphine. 

Metric.  Old  form. 

Fluid  Extract  of  Ipecac  (U.  S.  P.) 2       Cc.  30  min. 

Fluid  Extract  of  Senega  (U.  S.  P^ 100       Cc.         3  fl.  oz.    96  min. 

Fluid  Extract  of  Rhubarb  (U.  S.  P.) 16       Cc.  246  min. 

Morphine  Sulphate 0.55  Gm.  8  gr. 

Oil  of  Sassafras i       Cc.  16  min. 

Syrup  (U.  S.  P.),  a  sufficient  quantity 

To  make 1000       Cc.  2  pints. 

Dissolve  the  Morphine  Sulphate  in  about  60  Co.  [old  form  1  fl.  oz.  442  min.]  of  Syrup,  then 
add  the  Fluid  Extracts  and  the  Oil  of  Sassafras,  and,  lastly,  enough  Syrup  to  make  1000  Co. 
[old  form,  2  pints].     Mix  the  whole  thoroughly  by  shaking. 

Note. — In  some  sections  of  the  country  this  preparation  ia  dispensed  when  Pectoral  Syrup  or  Jackson's 
Cough  Syrup  is  demanded  or  ordered.  As  the  formula  differs  too  much  from  that  originally  used  by  Dr. 
Jackson  (see  Note  to  F.  384),  it  is  recommended  that  the  above  preparation  be  dispensed  only  when  it  is 
designated  by  the  title  above  given. 


382.  SYRUPUS   MORPHIN.ffiJ   SULPHATIS.  N.  F. 

Syrup  of  Morphine  Sulphate. 

Syrupus  Morphince.     Syrup  of  Morphine. 

Metric.  Old  form. 

1.  Morphine  Sulphate 2.2  Gm.  32  gr. 

Water,  hot 30     Cc.  460  min. 

Syrup  (U.  S.  P.),  a  sufficient  quantity 

To  make 1000     Cc.  2  pints. 

Dissolve  the  Morphine  Sulphate  in  the  hot  Water,  and  add  enough  Syrup  to  make  1000  Co. 
[old  form,  2  pints]. 

Each  Jluidrachm  contains  J  grain  of  Morphine  Sulphate. 

j^ote. — This  preparation  is  in  considerable  use  in  the  Southern  States.  It  should,  however,  never  be 
dispensed  in  prescriptions,  unless  it  is  known  to  be  the  preparation  intended,  or  unless  it  is  designated  as 
that  of  the  National  Formulary  (N.  F.). 

When  Syrup  of  Morphine  is  prescribed  without  any  such  specific  designation  or  knowledge,  it  is  recom- 
mended that  the  corresponding,  but  weaker,  preparation  of  the  French  Pharm.  be  dispensed.  The  official 
title  of  this  is  Sirop  de  Clilorhydrate  de  Morp}iine  (or  Sirop  de  Morphine). 

This  may  be  prepared  approximately  of  (he  strength  required  by  the  Codex,  as  follows: 

Metric.  Old  form. 

2.  Morphine  Hydrochlorate 0.7  Gm.  10  gr. 

Water 30     Cc.  460  min. 

Syrup  (U.  S.  P.),  a  suflScient  quantity  

To  make 1000     Cc.  2  pints. 

Dissolve  the  Morphine  Hydrochlorate  in  the  Water,  and  add  enough  Syrup  to  make  one  thousand  cubic 
centimeters  [old  form,  2  pints]. 

Each  Jluidrachm  contairu  about  one  twenty-fifth  grain  of  Morphine  Hydrochlorate. 
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383.  SYRUPUS    PAPAVERIS.  N.  F. 

Syrup  of  Poppy. 

Metric.  Old  form. 

Tincture  of  Poppy  (F.  416) 875  Cc.  28  fl.  oz. 

Sugar 775  Gm.  26  oz.  av.  375  gr. 

Water,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Evaporate  the  Tincture  of  Poppy,  on  a  water-bath,  at  a  gentle  heat,  until  its  volume  ia 
reduced  to  460  Cc.  [old  form,  144  A-  oz.].  In  this  dissolve  the  Sugar  with  a  gentle  heat, 
strain,  and,  when  the  Syrup  is  cold,  add  enough  Water  to  make  1000  Cc.  [old  form,  2  pints]. 

JV(;/«.— The  product  is  practically  identical  with  the  Syntpux  Papaverit  of  the  Brit.  Pharm.  Tlie  corre- 
sponding preparation  of  tlie  Germ.  Pharm.  (Syntpus  Papaveris,  or  Synipua  DiacodU)  is  much  weaker,  and 
may  be  prepared  as  follows  : 

Metric.  Old  form. 

Tincture  of  Poppy  (F.  416) laS  Cc.  4  fl  02. 

Syrup  (U.  S.  P.) 875  Cc.  28  fl.  oz. 

Mix  them. 

384.  SYRUPUS   PECTORALIS.  N.  F. 

Pectoral  Syrup. 

Jackson's  Pectoral  (or  Cough)  Syrup. 

Metric.  Old  form. 

Morphine  Hydrochlorate 0.55  Gm.  8  gr. 

Oil  of  Sassafras 0.5    Cc.  7  min. 

Syrup  of  Acacia  (U.  S.  P.),  a  sufficient  quantity 

To  make 1000       Cc.  2  pints. 

Dissolve  the  Morphine  Hydrochlorate  in  about  60  Co.  [old  form,  1  fl.  oz.  442  min.]  of  the 
Syrup,  add  the  Oil  of  Sassafras,  and  enough  Syrup  to  make  1000  Cc.  [old  form,  2  pints]. 
Each  Jluidrachm  contains  3^  grain  of  Morphine  Hydrochlorate. 

Note. — The  original  formula  of  Dr.  Samuel  Jackson's  Cough  Syrup  was  as  follows ;  Sassafras  Pith,  60 
grains;  Acacia,  1  ounce;  Sugar,  28  av.  ounces;  Muriate  of  Morpiiine,  8  grains;  Water,  otiougli  to  make 
32  fluidounces.  The  Sassafras  Pith  was  afterwards  uniformly  replaced  by  Oil  of  Sii88.Tfra8,  and  the  other 
constituents  of  the  Synip  have  been  more  or  less  altered,  so  that  a  number  of  diflpp ent  formulas  are  in 
vogue  in  different  sections  of  the  country.  It  is  recommended  that  the  above  be  lollowed,  if  possible,  for 
the  sake  of  uniformity.     (See  Note  to  F.  381.) 


385.  SYRUPUS   PHOSPHATUM    COMPOSITUS.  N.  F. 

Compound  Syrup  of  the  Phosphates. 

Chemical  Food. 

Metric.  Old  form. 

Precipitated  Calcium  Carbonate 35     Gm.  1  oz.  av.    73  gr. 

Soluble  Ferric  Phosphate  (U.  S.  P.)  .....    .  17.5  Gm.  256  gr. 

Ammonium  Phosphate 17.5  Gm.  256  gr. 

Potassium  Bicarbonate 4     Gm.  60  gr. 

Sodium  Bicarbonate 4     Gm.  60  gr. 

Citric  Acid 60     Gm.  2  oz.  av. 

Glycerin 65     Cc.  2  fl.  oz.      38  min. 

Phosphoric  Acid  (50%) 125     Cc.  4  fl   oz. 

Orange  Flower  Water 125      Cc.  4  fl.  oz. 

Tincture  of  Cudbear  (F.  418) 16     Cc.  246  min. 

Sugar 525     Gm.  17  oz.  av.  228  gr. 

Water,  a  sufficient  quantity  

To  make 1000     Cc.  2  pints. 

Triturate  the  Precipitated  Calcium  Carbonate  with  the  Potassium  and  Sodium  Bicarlxmntes, 
the  Citric  Acid,  Glycerin,  and  Orange  Flower  Water,  and  gradually  add  the  Phosphoric  .Void, 
stirring  until  solution  has  been  effected.  Dissolve  the  Ferric  Phosphate  and  the  Ammonium 
Phosphate  in  260  Co.  [old  form,  8  fl.  oz.]  of  hot  Water,  cool,  and  add  the  .solution  to  that 
previously  prepared.  Filter  the  whole  through  a  pellet  of  absorbent  cotton  placed  in  the 
neck  of  a  funnel,  and  receive  the  filtrate  in  a  graduated  bottle  containing  the  Sugar.  Agitato 
until  the  latter  is  (lis.^olved,  then  add  the  Tincture  of  Cudbear,  and,  la.-'tly,  enough  Water  to 
make  1000  Co.  [old  form,  2  pints]. 

Each  Jluidrachm  contains  about  2  graint  of  Calcium  Photphate,   1  grain,  each,  of  th* 
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Phosphates  of  Iron  and  of  Ammonium,   and  smaller  quantities  of  Potassium  and  Sodium 
Phosphates. 

Note. — Phosphoric  Acid  (50  5<)  may  be  made  by  adding  70  Gm.  [old  form,  6oz.  av.  260  gr.]  of  Distilled 
Water  to  100  Gm.  [old  form,  9  oz.  av.  178  gr.]  of  Phosphoric  Acid  (U.  S.  P.),  which  contains  86  ft,  by 
weight,  of  absolute  Orthophosphoric  Acid  (U3PO4). 


386.  SYRUPUS    PINI   STROBI   COMPOSITUS.  N.  F. 
Compound  Syrup  of  White  Pine. 

Metric.  Old  form. 

White  Pine  Bark  (Pinus  Strobus) 75     Gm.  2  oz.  av.  220  gr. 

Wild  Cherry  Bark 75     Gm.  2  oz.  av.  220  gr. 

Spikenard  Root 10     Gm.  146  gr. 

Balm  of  Gilead  Buds 10     Gm.  146  gr. 

Sanguinaria  Root 8     Gm.  117  gr. 

Sassafras  Bark 7     Gm.  103  gr. 

Morphine  Sulphate 0.5  Gm.  7  gr. 

Chloroform 6     Cc.  92  min. 

Sugar 750     Gm.  25  oz.  av.    13  gr. 

Alcohol, 

Water, 

Syrup  (U.  S.  P.),  of  each,  a  suflScient  quantity 

To  make 1000     Cc.  2  pints. 

Reduce  the  vegetable  drugs  to  a  moderately  coarse  (No.  40)  powder,  moisten  the  powder 
with  a  menstruum  composed  of  1  volume  of  Alcohol  and  3  volumes  of  Water,  and  macerate 
for  12  hours.  Then  percolate  with  the  same  menstruum  until  500  Co.  [old  form,  1  pint] 
of  tincture  have  been  obtained,  in  which  dissolve  the  Sugar  and  the  Morphine  Sulphate ; 
lastly,  add  the  Chloroform,  and  suflScient  Syrup  to  make  1000  Cc.  [old  form,  2  pints],  and 
strain. 

387.  SYRUPUS   RHAMNI   CATHARTICS.  N.  F. 
Syrup  of  Rhamnus  Cathartica. 

Syrup  of  Buckthorn  Berries.     Syrupus  Spi7ice  Cervinoe. 

Metric.  Old  form. 

Sugar 800  Gm.  26  oz.  av.  308  gr. 

Fermented  Juice  of  Buckthorn  Berries,  a  suffi- 
cient quantity  

To  make 1000  Cc.  2  pints. 

Dissolve  the  Sugar  in  450  Co.  [old  form,  14^  fl.  oz.]  of  the  Juice,  with  the  aid  of  a  gentle 
heat,  allow  the  Syrup  to  cool,  then  add  enough  of  the  Juice  to  make  1000  Co.  [old  form, 
2  pints],  and  strain,  if  necessary. 

Note.— This  preparation  is  practically  identical  with  that  official  in  the  Germ.  Pharm.  The  species  of 
Buckthorn  to  be  used  is  the  Rhamnus  cathartica  Liune,  native  of  Europe,  and  naturalized,  to  some  extent,  in 
the  U.  S.  If  the  fresh  berries  cannot  be  obtained,  the  imported  fermented  juice  may  be  used  in  preparing 
the  Syrup. 

388.  SYRUPUS   RHEI    ET   POTASSII    COMPOSITUS.  N.  F. 

Compound  Syrup  of  Rhubarb  and  Potassa. 

Neutralizing  Cordial. 

Metric.  Old  form. 

Fluid  Extract  of  Rhubarb  (U.  S.  P.) 17.5  Cc.  269  min. 

Fluid  Extract  of  Hydrastis  (U.  S.  P.)  .    ....  8.5  Cc.  130  min. 

Potassium  Carbonate 17.5  Gm.  256  gr. 

Tincture  of  Cinnamon  (U.  S.  P.) 65     Cc.  2  fl.  oz.    38  min. 

Spirit  of  Peppermint  (U.  S.  P.) 8     Cc.  123  min. 

Syrup  (U.  S.  P.) 250     Cc.  8  fl.  oz. 

Diluted  Alcohol  (U.  S.  P.),  a  sufficient  quantity  

To  make 1000     Cc.  2  pints. 

Dissolve  the  Potassium  Carbonate  in  the  Syrup,  and  add  the  solution  to  the  Fluid  Extracts, 
Tincture,  and  Spirit,  previously  mixed  with  600  Co.  [old  form,  19  fl.  oz.  96  min.]  of  Diluted 
Alcohol.  Mix  well,  add  enough  Diluted  Alcohol  to  make  1000  Co.  [old  form,  2  pints],  and 
filter,  if  necessary. 
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389.  SYRUPUS    RUBI    AROMATICUS.  N.  F. 
Aromatic  Syrup  of  Blackberry. 

Metric.  OIJ  form. 

Rubus  (U.  S.  P.) 125  Gm.  4  oz.  uv.    74  gr. 

Cinnamon 15  Gm.  220  gr. 

Nutmeg 15  Gm.  220  gr. 

Cloves 8  Gm.  117  gr. 

Allspice 8  Gm.  117  gr. 

Sugar 650  Gm.  21  oz.  av.  305  gr. 

Diluted  Alcohol  (U.  S.  P.), 

Blackberry  Juice,  of  each,  a  sufficient  quantity 

To  make 1000  Co.  2  pints. 

Reduce  the  Rubus  (Blackberry  Root)  and  the  Aromatics  to  a  moderately  coarse  (No.  40) 
powder,  and  percolate  it,  in  the  usual  manner,  with  the  Diluted  Alcohol,  until  260  Co.  [old 
form,  8  fl.  oz.]  of  percolate  are  obtained.  To  this  add  450  Co.  [old  form,  14i  U.  oz.J  of  Black- 
berry Juice,  and  dissolve  the  Sugar  in  the  liquid  by  agitation.  Lastly,  add  enough  Black- 
berry Juice  to  make  1000  Co.  [old  form,  2  pints]. 


390.  SYRUPUS   SANGUINARIiE.  N.  F. 
Syrup  of  Sanguinaria. 

Syrup  oj  BLoodroot. 

Metric.  Old  form. 

Sanguinaria,  in  No.  20  powder 225  Gm.  7  oz.  av.  223  gr. 

Acetic  Acid  (U.  S.  P.) 125  Cc.  4  11.  oz. 

Sugar 800  Gm.  26  oz.  av.  308  gr. 

Water,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Mix  the  Acetic  Acid  with  375  Cc.  [old  form,  12  fl.  oz.]  of  Water,  moisten  the  Sanguinaria 
with  a  sufficient  quantity  of  this  menstruum,  and  allow  it  to  macerate  for  two  hours.  Then 
pack  it  in  a  glass  percolator,  and  percolate  in  the  usual  manner,  first  with  the  remainder 
of  the  menstruum  previously  prepared,  and  afterwards  with  Water,  until  750  Co.  [old  form, 
24  fl.  oz.]  of  percolate  are  obtained,  or  until  the  Sanguinaria  is  j)ractically  exhausted.  Evap- 
orate the  percolate,  at  a  moderate  heat,  to  480  Cc.  [old  form,  14i  fl.  oz.].  In  this  dissolve  the 
Sugar,  with  a  gentle  heat,  if  necessary,  and  add  enough  Water  to  make  1000  Co.  [old  form, 
2  pints]. 

Each  Jluidrachm  represents  about  13  (/rains  0/  Sanguinaria, 


391.  SYRUPUS   SKNUJE   AROMATICUS.  N.  F. 
Aromatic  Syrup  of  Senna. 

Metric. 

Senna 125     Gm. 

Jalap 50     Gm. 

Rhubarb i7-5  Gm- 

Cinnamon 4     Gr"- 

Cloves 4      Gm. 

Nutmeg 2      Gm. 

Oil  of  Lemon i  5  Cc. 

Sugar 750     G™- 

Diluted  Alcohol  (U.  S.  P.),  a  sufficient  quantity 

To  make 1000     Cc.  2  pints. 

Reduce  the  drugs  to  a  moderately  fine  (No.  50)  jmwder,  add  to  it  the  Oil  of  Lemon,  and 
percolate  it,  in  the  usual  manner,  with  Diluted  Alcohol.  Remove  the  first  600  Cc.  [old  form, 
1  pint]  of  the  percolate,  and  dissolve  in  this  the  Sugar,  with  the  aid  of  a  gentle  heat,  if 
necessary,  but  avoiding  loss  of  alcohol  by  evaporation.  Allow  the  solution  to  cool,  collect  a 
further  portion  of  percolate,  and  add  it  to  the  Syrup,  so  as  to  make  1000  Co.  [old  form,  2 
pints]. 

Each  fluidrachm  represents  7i  grains  0/  Senna,  .3  grains  of  Jalap,  and  1  grain  0/  Rhubarb, 
ivith  aromatics. 

89 


Old  form. 

4  oz 
1  oz. 

av.    74  gr. 
av.  293  gr. 

256  gr. 
(50  gr. 
GO  gr. 

30  gr. 
22  niin. 

25  oz. 

av.    13  gr. 
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392.  SYRUPUS   SENNiE   COMPOSITUS.  N.  F. 
Compound  Syrup  of  Senna. 

Metric.  Old  form. 

Fluid  Extract  of  Senna  (U.  S.  P.) 135  Cc.  4  fl.  oz.  154  min. 

Fluid  Extract  of  Rhubarb  (TJ.  S.  P.) 35  Cc.  9  fl.  dr. 

Fluid  Extract  of  Frangula  (U.  S.  P.) 35  Cc.  G  fl.  dr. 

Oil  of  Gaultheria 4  Cc.  1  fl.  dr. 

Alcohol 60  Cc,  1  fl.  oz.  442  min. 

Syrup  (U.  S.  P.),  a  sufl5cient  quantity 

To  make 1000  Cc.  2  pints. 

Dissolve  the  Oil  of  Gaultheria  in  the  Alcohol,  and  add  this  to  the  mixed  Fluid  Extracts. 
Then  add  enough  Syrup  to  make  1000  Cc.  [old  form,  2  pints],  and  mix  by  agitation. 

Each  fiuidrachni  represents  8  grains  of  Senna,  2  grains  of  Rhubarb,  and  2  grains  of 
Frangula. 

393.  SYRUPUS    SODII    HYPOPHOSPHITIS.  N.  F. 
Syrup  of  Sodium  Hypophosphite. 

Metric.  Old  form. 

Sodium  Hypophosphite 35      Gm.  1  oz.  av.    73  gr. 

Citric  Acid 1.5  Gm.  22  gr. 

Sugar 775      Gm.         25  oz.  av.  375  gr. 

Water,  a  sufiicient  quantity 

To  make 1000     Cc.  2  pints. 

Dissolve  the  Sodium  Hypophosphite  and  the  Citric  Acid  in  500  Co.  [old  form,  1  pint] 
of  Water,  and  filter  the  solution.  In  this  dissolve  the  Sugar  by  agitation,  and  pass  enough 
Water  through  the  filter  to  make  the  product  measure  1000  Co.  [old  form,  2  pints]. 

Each  fiuidrachni  contains  2  grains  of  Sodium  Hypophosphite. 


394.  SYRUPUS    STILLINGI.®    COMPOSITUS.  N.  F. 
Compound  Syrup  of  Stillingia. 

Metric.  Old  form. 

Compound  Fluid  Extract  of  Stillingia  (F.  176)  .    250  Cc.  8  fl.  oz. 

Purified  Talcum  (F.  395) 15  Gm.  220  gr. 

Sugar 700  Gm.  23  oz.  av.  160  gr. 

Water,  a  sufficient  quantity 

To  make 1000  Cc,  2  pints. 

Mix  the  Compound  Fluid  Extract  of  Stillingia  with  the  Purified  Talcum,  and  afterwards 
with  276  Co.  [old  form,  8  fl.  oz.  .392  min.]  of  Water,  and  shake  them  together  thoroughly. 
Then  pour  the  mixture  upon  a  wetted  filter,  add  the  Sugar  to  the  filtrate,  and  pass  enough 
Water  through  the  filter  to  make  the  product,  after  the  Sugar  has  been  dissolved  by  agitation, 
measure  1000  Cc.  [old  form,  2  pints]. 

Each  fluidrachm  represents  15  minims  of  Compound  Fluid  Extract  of  Stillingia  (see  F.  176). 


395.  TALCUM    PURIFICATUM.  N.  F. 

Purified  Talcum. 

Old  form. 

Talcum,  in  fine  powder 100  parts.  10    oz.  av. 

Hydrochloric  Acid 15  parts.  1^  oz.  av. 

Water a  sufficient  quantity. 

Mix  500  parts  [old  form,  50  oz.  av.]  of  boiling  AVater  with  the  Talcum,  gradually  add 
10  parts  [old  form,  1  oz.  av.]  of  the  Hydrochloric  Acid,  and  boil  the  mixture  during  fifteen 
minutes.  Then  allow  the  suspended  Talcum  to  subside,  pour  ofi"  the  supernatant  liquid,  and 
boil  the  residue  again  with  500  parts  [old  form,  50  oz.  av.]  of  Water  mixed  with  the  remainder 
of  the  Hydrochloric  Acid.  Again  allow  the  mixture  to  become  clear  by  settling,  pour  off"  the 
supernatant  liquid,  and  wash  the  residue  with  Water,  by  repeated  decantation,  until  a  portion 
of  the  wash-water,  filtered  and  })Iaced  in  a  test-tube,  ceases  to  produce  a  precipitate  with  test- 
solution  of  silver  nitrate  acidified  with  nitric  acid.  Then  transfer  the  magma  to  a  close  linen 
or  muslin  strainer,  allow  it  to  drain,  and  dry  it  by  heat. 

^o<e. — Purified  Talcum  is  used  a«  an  aid  in  filtering  turbid  liquids  containing  finely  divided  matters  in 
euBpeneion,  which  are  apt  to  pass  through  the  filter,  or  to  stop  up  its  pores. 
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396.  TINCTURiE.  iV.  F. 

Tinctures. 

General  Process. — All  Tinctures  for  which  no  working  formula  is  provided  by  the  U.  S. 
Pharmacopoeia,  the  National  formulary,  or  some  other  work  of  authority,  and  the  strength 
of  which  is  not  otherwise  specified  by  the  prescriber,  should  be  prepared  in  the  following 
proportions : 

Metric.  Old  fumi. 

The  Drug,  properly  comminuted 125  Gm.  4  oz.  uv.  74  gr. 

The  Menstruum,  enough  to  make 1000  Cc.  2  pints. 


397.  TINCTURA   ACONITI,    FLEMING.  N.  F. 
Fleming's  Tincture  of  Aconite. 

Mt'tric.  Old  fonn. 

Aconite  (root),  in  fine  powder 700  Gm.  23  oz.  av.  IGO  gr. 

Alcohol,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Moisten  the  Aconite  with  enough  Alcohol  to  render  it  distinctly  damp  and  to  maintain  it 
so  after  twenty-four  hours'  maceration  in  a  well-covered  vessel.  Then  ])ack  it  ti;;htly  in  a 
percolator,  and  percolate  it  slowly,  in  the  usual  manner,  with  Alcohol,  until  1000  Co.  [old 
form,  2  pints]  of  tincture  arc  obtained. 

Nole. — This  preparation  is  still  prescribed  by  many  physicians.  It  is  recommended  that  their  attention 
be  directed  to  the  otUcial  Fluid  JSxtract  and  Tincture  of  Aconite,  so  that  the  atwve  preparation  may  l>e 
gradually  abandoned. 

Wben  this  preparation  is  required  for  immediate  use,  and  it  is  not  otherwise  available,  it  may  be 
prepared  in  the  lollowiug  uiunuer: 

Metric.  Old  form. 

Fluid  Extract  of  Aconite  (U.  S.  P.) 70  Cc.  7  fl.  oz. 

Alcohol 30  Cc.  .1  fl.  oz. 

Mix  them. 

398.  TINCTURA   AMARA.  ^V.  F. 
Bitter  Tincture. 

Stomachic  Tincture.     Bitter  Stomachic  Drops.     Stomach  Drops. 

Metric. 

Gentian 50  Gm. 

Centaury,  herb 50  Gm. 

Bitter  Orange  Peel 35  Gm- 

Orange  Berries 17  Gm. 

Zedoary,  root 17  G^"- 

Alcohol, 

Water,  of  each,  a  suflScient  quantity  

To  make 1000  Cc.  2  pints. 

Reduce  the  drugs  to  a  moderately  coarse  (No.  40)  powder,  and  percolate  it,  in  the  usual 
manner,  with  a  mixture  of  2  volumes  of  Alcohol  and  1  volume  of  Water,  until  1000  Cc- 
[old  form,  2  pints]  of  percolate  are  obtained. 

399.  TINCTURA   ANTACRIDA.  N.  F. 
Antacrid  Tincture. 

Dysmcnorrhaa  MLvture.     Fenner's  Ouaiac  Mixture. 

Metric.  Old  form. 

Corrosive  Chloride  of  Mercury 5-5  Gm-  ^^  S""- 

Guaiac  (U.  S.  P.),  in  fine  powder 125      Gm.  4  oz.  av.  74  gr. 

Canada  Turpentine 125      Gm.         4  oz.  av.  74  gr. 

Oil  of  Sassafras 3°     Cc.  400  min. 

Alcohol,  a  sufficient  quantity 

To  make 1000     Cc.  2  pints. 

Introduce  the  Guaiac  and  the  Canada  Turpentine  into  a  flask,  together  with  780  Co.  [bid 
form  24  11  oz.]  of  Alcohol,  cork  the  fla-k  loosely,  and  heat  the  contents,  on  a  water-bath, 
slowly  to  boiling.  Then  cool  the  flask,  and  filter  the  contents  through  a  small  filter.  Dissolve 
the  Corrosive  Chloride  of  Mercury  in  30  Co.  [old  form,  460  min.J  of  Alcohol,  and  add  this 


Old  form. 

1 

oz. 

av. 

29.3 

Rr. 

1 

oz. 

av. 

293 

Sr. 

1 

oz. 

av 

73 

247 
247 

gr. 
gr- 
gr. 
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solution,  as  well  as  the  Oil  of  Sassafras,  to  the  filtrate.     Lastly,  pass  enough  Alcohol  through 
the  filter  to  make  the  product  measure  1000  Co.  [old  form,  2  pints]. 

Each  fluidrachm  contains  nearly  J  grain  of  Corrosive  Chloride  of  Mercury. 

Note. — The  dose  of  this  preparation  is  about  10  to  20  minims. 


400.  TINCTURA   ANTIPERIODICA.  N.  F. 
Antiperiodic  Tincture. 

Warburg's  Tincture. 

1.  Without  Aloes. 

Metric.  Old  form. 

Rhubarb 36  Gm,  1  oz.  av.    88  gr. 

Angelica,  seed 36  Gm.  1  oz.  av.    88 

Elecampane 18  Gm.  264  gr. 

Saffron 18  Gm.  264  gr 

Fennel 18  Gm.  264  gr. 

Gentian 9  Gm.  132  gr, 

Zedoary,  root 9  Gm.  132  gr 

Cubeb 9  Gm.  182  gr 

Myrrh 9  Gm.  132  gr 

White  Agaric 9  Gm.  132  gr 

Camphor 9  Gm.  132  gr 

Quinine  Sulphate 100  Gm.  3  oz.  av.  148  gr, 

Diluted   Alcohol   (U.  S.  P.),    a   sufficient 
quantity 

To  make 5000  Cc.  10  pints. 

Reduce  the  fibrous  vegetable  drugs  to  a  coarse  (No.  20)  powder,  mix  this  with  the  Myrrh 
and  Camphor,  previously  powdered,  and  digest  the  whole,  during  twelve  hours,  in  a  suitable, 
well-covered  vessel,  with  4250  Cc.  [old  form,  8^  pints]  of  Diluted  Alcohol,  on  a  water-bath, 
avoiding,  as  much  as  possible,  any  loss  of  Alcohol  by  evaporation.  Then  strain  off  the  liquid 
with  pressure,  dissolve  the  Quinine  Sulphate  in  the  strained  liquid,  with  a  gentle  heat,  if 
necessary,  filter,  and  pass  enough  Diluted  Alcohol,  first  through  the  strainer  and  then  through 
the  filter,  to  make  the  product  measure  6000  Co.  [old  form,  10  pints]. 

Each  jftuidounce  contains  10  grains  of  Quinine  Sulphate. 

Note. — This  preparation,  made  wUlwnl  Aloes,  is  intended  to  serve  as  a  stock-tincture,  from  which  the 
regular  "  Warburg's  Tincture"  is  to  be  made,  when  required.  "  Warburg's  Tincture  without  Aloes"  is  also 
often  prescribed  or  aslced  for,  and  in  this  case  the  above  preparation  is  to  be  dispensed. 

The  original  formula  directed  by  Dr.  Warburg  contained  the  old  Confeclio  Bamocralis  as  one  of  the 
ingredients.  This  is  a  very  complex  preparation,  many  of  the  constituents  of  which  are  unobtainable  at 
the  present  day.    It  has,  therefore,  been  omitted. 

2.  With  Aloes. 

Metric.  Old  form. 

Extract  of  Aloes  (IT.  S.  P.) 17.5  Gm-  256  gr. 

Antiperiodic  Tincture,  without  Aloes  ....  1000     Cc.  2  pints. 

Dissolve  the  Extract  in  the  Tincture. 

Note. — When  "  Warburg's  Tincture,"  without  any  further  specification,  is  ordered,  this  preparation  (con- 
taining Aloes)  is  to  be  dispensed. 


401.  TINCTURA   AROMATICA.  N.  F. 

Aromatic  Tincture. 

Metric.  Old  form. 

Cinnamon  (Cassia) 85  Gm.  2  oz.  av.  365  gr. 

Ginger 36  Gm.  1  oz.  av.    88  gr. 

Galangal,  root 18  Gm.  264  gr. 

Cloves 18  Gm.  264  gr. 

Cardamom 18  Gm.  264  gr. 

Alcohol, 

Water,  of  each,  a  sufficient  quantity  

To  make 1000  Cc.  2  pints. 

Reduce  the  drugs  to  a  moderately  coarse  (No.  40)  powder,  and  percolate  it,  in  the  usual 
manner,  with  a  mixture  of  2  volumes  of  Alcohol  and  ]  volume  of  Water,  until  1000  Co. 
[old  form,  2  pints]  of  percolate  are  obtained. 
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402.  TINCTURA    CAPSICI    ET    MYRRHiE.  N.  F. 

Tincture  of  Capsicum  and  Myrrh. 

Hut  Drops. 

Metric.  Old  form. 

Capsicum,  in  No.  20  powder 32  Gm.  467  gr. 

Myrrh,  in  moderately  coarse  powder 125  Gm.  4  oz.  av.    74  gr. 

Alcohol, 

Water,  of  each,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Mix  the  powders  with  an  equal  bulk  of  clean,  fine  sand,  and  percolate  them,  in  the  u.-ual 
manner,  with  a  mixture  of  9  volunu-a  of  Alcohol,  and  I'volume  of  Water,  untiT  1000  Co. 
[old  form,  2  pints]  of  percolate  are  obtained. 

Note. — This  preparation  is  known  in  some  parte  of  thid  couutry  by  the  old  Thompsunlan  oame  "  MuoiImt 
Bix." 

403.  TINCTURA   CINCHON..E    DETANNATA.  N.  F. 
Detannated  Tincture  of  Cinchona. 

Metric.  Old  form. 

Fluid  Extract  of  Cinchona  (U.  S.  P.) 185  Cc.  6  fl.  oz.  444  min. 

Alcohol 500  Cc.  16  fl.  oz. 

Solution  of  Ferric  Sulphate  (U.  S.  P.) 375  Cc.  12  fl.  oz. 

Ammonia  Water  (U.  S.  P.) 375  Cc.  12  fl.  oz. 

Water, 

Diluted  Alcohol  (U.  S.  P.),  of  each,  a  sufficient 
quantity 

To  make 1000  Cc.  2  pints. 

To  the  Ammonia  Water,  diluted  with  1600  Co.  [old  form,  '.i  pints]  of  Water,  gradually  add 
the  Solution  of  Ferric  Sulphate,  previously  diluted  with  2500  Co.  [old  form,  5  pints]  of  Water, 
under  constant  stirring.  Pour  this  mixture,  containing  Ferric  Hydrate  a-s  a  precipitate, 
upon  a  wet  muslin  strainer  (which  has  been  tared,  alter  having  been  wetted  and  deprived 
of  the  excess  of  water  by  moderate  pressure),  and  when  the  liuuid  has  drained  off,  return 
the  precipitate  to  the  vessel,  and  mix  it  intimately  with  about  4000  Co.  [old  form,  8  pints] 
of  water.  Again  drain  it  on  the  strainer,  transfer  it  once  more  to  the  vessel,  and  treat  it  od 
before.  Finally  drain  and  press  the  precipitate  on  the  strainer  until  it  weighs  600  Gm.  [old 
form,  16  oz.  av.  300  gr.]. 

Mix  the  Fluid  Extract  of  Cinchona  with  600  Co.  [old  form,  1  pint]  of  Alcohol,  and  add 
the  Ferric  Hydrate  previously  prepared.  Agitate  the  mixture  frequently,  until  the  tincture 
is  deprived  of  tannin,  which  may  be  known  by  the  absence  of  a  blackish-green  color  when 
a  small  portion  of  the  clear  tincture  is  treated  with  a  drop  or  two  of  tincture  of  ferric 
chloride.  Insert  a  plug  of  absorbent  cotton  into  a  suitable  percolator,  and  introduce  the 
mixture.  As  soon  as  the  liquid  has  disa|)peared  from  the  surface,  pour  on  enough  Diluted 
Alcohol  to  make  the  product  measure  1000  Co.  [old  form,  2  pints], 

Note. — This  preparation  is  prnctically  iJeiiticul,  in  strength  uf  Cinchona  (without  the  tanniu),  with  the 
official  Tinctura  Cinchonx. 

404.  TINCTURA   CONII.  N.  F. 

(U.  S.  p.,  1880.) 

Tincture  of  Conium. 

See  page  1301. 

405.  TINCTURA   COTO.  N.  F. 

Tincture  of  Coto. 

Metric.  Old  form. 

Coto  (bark),  bruised 125  Gm.  4  oz.  av.  74  gr. 

Alcohol,  a  sufficient  quantity 


To  make 1000  Cc.  2  pints. 

Macerate  the  Coto  with  850  Co.  [old  form,  27  fl.  oz.]  of  Alcohol  during  seven  days;  then 
pour  off  the  liquid,  press  the  ra^idue,  and  filter  the  united  liquids  through  paper.  Lastly, 
wash  the  residue  transferred  to  the  filter  with  enough  Alcohol  to  make  the  product  measure 
1000  Co,  [old  form,  2  pints], 

yote. Ooti)  hark  i^^  derived  from  an  undotonnined  tree,  probably  behmKiriK  to  the  natuml  order  I/aiim- 

ceae,  and  is  obtniiied  from  Bolivia.  Then-  are  two  vatictips  known,  one  as  "  Coto,"  and  llie  other  iw 
"  Paracoto"  bark.  True  Coto  l)ark  is,  at  timeH,  ditlicnit  to  obtain  in  the  market,  and  the  Paracoto  bark  is 
then  Irequently  substituted  for  it.  Wliile  tliey  possess  some  nsefnl  properties  in  common,  yet  they  dilTbr 
materially  in  other  respects.     Hence,  the  Paracoto  haik  should  uut  lie  suUitituted  for  the  true  Coto  Iwrk. 
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406.  TINCTURA   FERRI    CHLORIDI    i^THEREA.  N.  F. 

Ethereal  Tincture  of  Ferric  Chloride. 

Bestucheff's  Tincture.     Lamotte's  Drops. 

Metric.  Old  form. 

Solution  of  Ferric  Chloride  (U.  S.  P.)     ....      45  Cc.  1  fl.  oz.  212  min. 

Ether  (U.  S.  P.) 250  Cc.  8  fl.  oz. 

Alcohol,  a  sufficient  quantity 

To  make 1000  Cc,  2  pints. 

Mix  the  Solution  of  Ferric  Chloride  with  600  Cc.  [old  form,  19  fl.  oz.]  of  Alcohol,  add  the 
Ether,  and,  lastly,  enough  Alcohol  to  make  1000  Cc.  [old  form,  2  pints].  Introduce  the 
Tincture  into  bottles  made  of  white  (flint)  glass,  which  should  not  be  entirely  filled.  Cork 
them  tightly  and  expose  them  to  the  rays  of  the  sun,  until  the  Tincture  has  been  completely 
decolorized.  Then  remove  the  bottles  to  a  shady  place,  and  open  them  occasionally,  until  the 
contents  have  again  assumed  a  yellow  color.  Lastly,  transfer  the  tincture  to  bottles,  which 
should  be  well  stoppered  and  kept  in  a  cool  and  dark  place. 

Each  fluidrachm.  represents  about  i  grain  of  metallic  Iron. 

407.  TINCTURA    FERRI    CITRO-CHLORIDI.  N.  F. 

Tincture  of  Ferric  Citro-Chloride. 

Tasteless  Tincture  of  Chloride  of  Iron.     Tasteless  Tincture  of  Iron. 

Metric.  Old  form. 

Solution  of  Ferric  Chloride  (U.  S.  P.) 250  Cc.  8  fl.  oz. 

Sodium  Citrate 460  Gm.        ,16  oz.  av.  154  gr. 

Alcohol 160  Cc.     .:  -    5  fl.  oz.      55  min. 

Water,  a  sufficient  quantity 

To  make 1000  Cc.        ^' . .,       2  pints. 

Mix  the  Solution  of  Ferric  Chloride  with  250  Co.  [old  form,  8  fl.  oz.]  of  Water,  and 
dissolve  in  this  mixture  the  Sodium  Citrate  with  the  aid  of  a  gentle  heat.  Then  add  the 
Alcohol,  and,  when  the  solution  has  become  cold,  make  up  the  volume  with  Water  to  1000  Cc. 
[old  form,  2  pints].  Set  the  product  aside  in  a  cold  place  for  a  few  days,  if  convenient,  so 
that  the  excess  of  saline  matter  may  separate.  Then  filter,  and  pass  enough  cold  Water 
through  the  filter  to  restore  the  original  volume. 

Each  fluidrachm  contains  an  amount  of  Iron  equivalent  to  about  7i  grains  of  dry  Ferric 
Chloride. 

Mole. — This  preparation  is  practically  identical  in  the  strength  of  iron,  but  not  in  the  quantity  of  alcohol, 
with  the  official  'ihnctura  Ferri  Chloridi. 

408.  TINCTURA    FERRI    POMATA.  N.  F. 
Tincture  of  Ferrated  Extract  of  Apples. 

Tlnctura  Ferri  Malatls  Crudi.     Tincture  of  Crude  Malate  of  Iron. 

Metric.  Old  form. 

Ferrated  Extract  of  Apples  (F.  156) 100  Gm.  3  oz.  av.  148  gr. 

Alcohol 100  Cc.  3  fl.  oz.      96  min. 

Cinnamon  Water  (U.  S.  P.)  a  sufficient  quantity  

To  make ^ 1000  Cc.  2  pints. 

Dissolve  the  Ferrated  Extract  of  Apples  in  750  Cc.  [old  form,  24  fl.  oz.]  of  Cinnamon 
Water,  add  the  Alcohol,  filter,  and  pass  enough  Cinnamon  Water  through  the  filter  to  make 
1000  Co.  [old  form,  2  pints]. 

Each  fluidrachm  represents  about  f  grain  of  metallic  Iron. 

409.  TINCTURA   GUAIACI   COMPOSITA.  N.  F. 

Compound  Tincture  of  Guaiac. 

Dewees's  Tincture  of  Ouaiac. 

Metric.  Old  form. 

Guaiac  (U.  S.  P.) 125  Gm.  4  oz.  av.  74  gr. 

Potassium  Carbonate 6  Gm.  90  gr. 

Pimenta,  in  moderately  fine  powder 30  Gm.  1  oz.  av. 

Pumice,  in  fine  powder 60  Gm.  2  oz.  av. 

Alcohol 435  Cc.  14  fl.  oz. 

Water 435  Cc.  14  fl.  oz. 

Diluted  Alcohol,  a  sufficient  quantity  

To  make 1000  Cc.  2  pints. 
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Triturate  the  Quaiac  and  Potassium  Carbonate  with  tho  I'imenta  and  the  Pumice,  and 
afterwards  gradually  with  tho  Alcohol.  Next  add  slowly  435  Co.  [old  form,  14  fl.  o/..]  of  cold 
Water  and  triturate  the  mixture  thoroughly.  Then  lilter,  and  pass  enough  Diluted  Alcohol 
through  the  filter  to  make  1000  Cc.  [old  form,  2  pints]. 

Each  Jluidruchm  repreaenta  7i  grains  of  Guaiac. 

410.  TINCTURA    IGNATIiE.  N.  F. 

(U.  S.  P.,  1880.) 

Tincture  of  Ignatia. 

See  piigc  1301. 

411.  TINCTURA   lODI,  CHURCHILL.     N.  F. 
Churchill's  Tincture  of  Iodine. 

Metric,  Old  form. 

Iodine 165  Gm.  5  oz.  av.  221  gr. 

Potassium  Iodide 33  Gm.  1  oz.  av.    45  gr. 

Water 250  Cc.  8  fl.  oz. 

Alcohol,  a  suflicient  quantity 

To  make 1000  Cc.  2  pints. 

Dissolve  the  Potassium  Iodide  in  the  Water,  then  add  the  Iodine,  and,  lastl3',  enough 
Alcohol  to  make  the  Tincture,  when  comitleted,  measure  1000  Co.  [old  torm,  2  pints]. 

NoU. — Churchill's  Tiucture  of  Iodine  should  uot  he  confuuudtd  with  Churchill's  Iodine  Caustic  (Liquor 
Jodi  Cattstkits,  F.  227). 

412.  TINCTURA   lODI    DECOLORATA.  N.  F. 
Decolorized  Tincture  of  Iodine. 

Metric.  Old  form. 

Iodine 83  Gm.  2  oz.  av.  337  gr. 

Sodium  Hyposulphite 83  Gm.  2  oz.  uv.  337  gr. 

Water 100  Cc.  3  fl.  oz.      96  inin. 

Stronger  Ammonia  Water  (U.  S.  P.) 65  Cc.  2  U.  oz.      38  min. 

Alcohol,  a  suflicient  quantity 

To  make 1000  Cc.  2  pints. 

Digest  the  Iodine,  Sodium  Hyposulphite,  and  Water,  at  a  gentle  heat,  until  a  perfect 
solution,  of  a  dark  reddish-brown  color,  is  produced.  Then  add  125  Co.  [old  form,  4  fl.  oz.] 
of  Alcohol,  and  afterwards,  tho  Stronger  Ammonia  Water.  Shake  a  few  minutes  until  no 
more  bubbles  of  gas  escape,  and  the  liquid  has  become  colorless,  with  a  whitish  precipitate 
(of  sulphur)  suspended  in  it.  Cool  it,  if  necessary,  and  add  enough  Alcohol  to  make  1000  Co. 
[old  form,  2  pints].  Place  the  bottle  containing  it.  in  a  refrigerator  for  a  few  hours,  or  longer 
if  convenient,  then  filter,  in  a  covered  funnel,  and  preserve  the  liquid  for  use. 

Note. — On  prolonged  standing  a  crystnllino  precipitate,  of  sodium  tetrathionate,  will  usually  form  in 
the  liquid.    This  may  be  removed  by  tiltrutioii. 

413.  TINCTURA   JALAP^E.  N.  F. 
Tincture  of  Jalap. 

Metric.  Old  form. 

Jalap,  in  fine  powder 200  Gm.  6  oz.  av.  296  gr. 

Alcohol, 

Water,  of  each,  a  sufficient  quantity  

To  make 1000  Cc.  2  pints. 

Mix  2  volumes  of  Alcohol  with  1  volume  of  Water.  Percolate  the  .Jalap  with  this  mixture, 
in  the  usual  manner,  until  1000  Cc.  [old  form,  2  pints]  of  tho  Tincture  are  obtained. 

414.   TINCTURA  JALAPiE    COMPOSITA.  N.  F. 
Compound  Tincture  of  Jalap. 

Metiic.  Old  form. 

Jalap,  in  fine  powder 125  Gm.  4  oz.  av.  74  gr. 

Scammony,  in  powder 32  Gm.  1  oz.  av.  30  gr. 

Alcohol, 

Water,  of  each,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 
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Mix  2  volumes  of  Alcohol  with  I  volume  of  Water.  Mix  the  powders  with  half  their  weight 
of  sand;  moisten  the  mixture  with  a  sufficient  quantity  of  the  menstruum,  pack  it  in  a  per- 
colator, and  percolate  it  with  the  menstruum,  in  the  usual  manner,  until  1000  Cc.  [old  form, 
2  pints]  of  Tincture  are  obtained. 

415.  TINCTURA   KINO   COMPOSITA.  N.  F. 
Compound  Tincture  of  Kino. 

Metric.  Old  form. 

Tincture  of  Kino  (U.  S.  P.) loo     Cc.  3  fl.  oz.  96  min. 

Tincture  of  Opium  (U.  S.  P.) loo      Cc.  3  fl.  oz.  9G  min. 

Spirit  of  Camphor  (U.  S.  P.) 65      Cc.  2  fl.  oz.  38  min. 

Oil  of  Cloves 1.5  Cc.  22  min. 

Cochineal,  in  powder g      Gm.  132  gr. 

Aromatic  Spirit  of  Ammonia  (U.  S.  P.)    ....        8     Cc.  123  gr. 

Diluted  Alcohol  (U.  ti.  P.),  a  sufficient  quantity 

To  make 1000      Cc.  2  pints. 

Triturate  the  Cochineal  with  the  Aromatic  Spirit  of  Ammonia,  and  gradually  add  700  Co. 
[old  form,  22  fl.  oz.  192  min.]  of  Diluted  Alcohol.  Then  add  the  two  Tinctures,  the  Spirit  of 
Camphor,  and  the  Oil  of  Cloves,  and  filter  the  mixture  through  paper.  Lastly,  pass  enough 
Diluted  Alcohol  through  the  filter  to  make  1000  Cc.  [old  form,  2  pints]. 

Each  Jiuidrachin  represents  about  i  grain,  each,  0/  Kino  and  0/  Powdered  Opium. 

416.  TINCTURA    PAPAVERIS.  N.  F. 

Tincture  of  Poppy. 

Metric.  Old  form. 

Poppy  Capsules,  freed  from  seeds,  and  in  coarse 

powder 500  Gm.  16  oz.  av.  300  gr. 

Glycerin 125  Cc.  4  fl.  oz. 

Alcohol, 

Water,  of  each,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Digest  the  Poppy  capsules  with  3000  Cc.  [old  form,  6  pints]  of  boiling  Water  during  two 
hours,  then  express  and  strain.  Evaporate  the  strained  liquid  to  500  Cc.  [old  form,  1  pint], 
mix  it  with  250  Cc.  [old  form,  8  fl.  oz.]  of  Alcohol,  and  set  the  mixture  aside,  well  covered, 
nntil  it  is  quite  cold.  Then  filter,  add  the  Glycerin  to  the  filtrate,  and  pass  enough  of  a 
mixture  of  2  volumes  of  Water  and  1  volume  of  Alcohol  through  the  filter  to  make  the  product 
measure  1000  Cc.  [old  form,  2  pints]. 

Each  fluidrachm  represents  30  grains  of  Poppy  (Capsule)  freed  from  seeds. 

417.  TINCTURA    PECTORALIS.  N.  F. 

Pectoral  Tincture. 

Guttce  Pectoralis.     Pectoral  Drops.     Bateman's  Pectoral  Drops. 

Metric.  Old  form. 

Tincture  of  Opium  (U.  S.  P.) 42  Cc.  1  fl.  oz.  166  min. 

Compound  Tincture  of  Catechu  (U.  S.  P.)    .    .      30  Cc.  460  min. 

Spirit  of  Camphor  (U.  S.  P.) 40  Cc.  1  fl.  oz.  136  min. 

Oil  of  Anise i  Cc.  15  min. 

Caramel 16  Cc.  246  min. 

Diluted  Alcohol  (U.  S.  P.),  a  sufficient  quantity  

To  make 1000  Cc.  2  pints. 

Mix  the  first  five  ingredients  with  enough  Diluted  Alcohol  to  make  1000  Co.  [old  form, 
2  pints],  and  filter. 

Each  fluidrachm  contains  2J  minims  of  Tincture  of  Opium. 

418.  TINCTURA   PERSIONIS.  N.  F. 

Tincture  of  Cudbear. 

Metric.  Old  form. 

Cudbear,  in  fine  powder 125  Gm,  4  oz.  av.  74  gr. 

Alcohol, 

Water,  of  each,  a  sufficient  quantity 

To  make 1000  Cc,  2  pints. 
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Pack  the  Cudbear  in  a  suitable  percolator,  and  percolate  it  with  a  mixture  of  1  volume  of 
Alcohol  and  2  volumes  of  Water,  until  1000  Cc.  [old  form,  2  pints]  of  Tincture  are  obtained. 

Note.— TUia  preparation  is  intended  as  u  coloring  agent  when  a  bright-red  tint  or  color  in  to  bo  produced, 
particularly  in  acid  liquids. 

419.  TINCTURA   PERSIONIS   COMPOSITA.  N.  F. 
Compound  Tincture  of  Cudbear. 

Bletiic.  Old  form. 

Cudbear 20  Gm.  292  gr. 

Caramel 100  Gm.  3  oz.  av.  148  gr. 

Alcohol, 

Water,  of  each,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Mix  1  volume  of  Alcohol  with  2  volumes  of  Water.  Macerate  the  Cudbear  with  760  Cc. 
[old  form,  24  fl.  oz.]  of  the  menstruum,  during  twelve  hours,  agitating  occasionally,  and  then 
filter  through  paper,  and  add  the  Caramel,  jjreviously  dissolved  in  125  Cc.  [old  form,  4  fi.  oz.] 
of  Water.  Then  pass  enough  of  the  before-mentioned  menstruum  through  the  filter  to  make 
the  whole  measure  1000  Cc.  [old  form,  2  pints]. 

Note. — This  preparation  is  intended  aa  a  coloring  agent  wlien  a  brownisb-red  tint  or  color  U  to  be 
produced. 

420.  TINCTURA    PIMPINELLiE.  N.  F. 

Tincture  of  Pimpinella. 

Metric.  Old  form. 

Pimpinella,  root 165  Gm.  5  oz.  av.  221  gr. 

Alcohol, 

Water,  of  each,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Mix  2  volumes  of  Alcohol  with  1  volume  of  Water.  Macerate  the  Pimpinella,  reduced  to 
a  moderately  coarse  (No.  40)  powder,  with  enough  of  the  menstruum  to  keep  it  distinctly 
damp  during  twelve  hours.  Then  percolate  it  with  the  same  menstruum,  in  the  usual  manner, 
until  1000  Cc.  [old  form,  2  pints]  of  Tincture  are  obtained. 

421.  TINCTURA    RHEI    AQUOSA.  N.  F. 

Aqueous  Tincture  of  Rhubarb. 

Metric.  Old  form. 

Rhubarb xoo  Gm.  3  oz.  av.  148  gr. 

Sodium  Borate 10  Gm.  146  gr. 

Potassium  Carbonate 10  Gm.  146  gr. 

Cinnamon  Water  (U.  S.  T.) 150  Cc.  4  fl.  oz.  384  iiiin. 

Alcohol 120  Cc.  3  fl.  oz.  420  min. 

Water,  a  sufficient  quantity  

To  make 1000  Cc.  2  pints. 

Dissolve  the  Sodium  Borate  and  the  Potassium  Carbonate  in  700  Co.  [old  form,  22  fl.  oz. 
192  min.]  of  Water,  and  macerate  in  this  solution,  during  twenty-four  hours,  the  Rhubarb, 
cut  into  thin  slices  and  carefully  freed  from  any  adhering  fine  powder.  Then  strain  it 
through  muslin,  heat  the  strained  liquid  to  boiling,  add  the  Cinnamon  Water  and  Alcohol, 
stir  it  well,  and  filter,  while  warm,  in  a  covered  funnel.  To  the  cold  filtrate  add  enough  Water 
to  make  the  product  measure  1000  Co.  [old  form,  2  pints]. 

Each Jluidruehm  npresentg  about  b'i  ijrains  of  Rhuhnib. 

Note.— The  product  is  practically  Identical  with  that  obtninod  by  the  procePS  of  the  Gorm.  Pharm.,  In 
■which  this  preparation  is  official.  It  is  liable  to  deteriorate  when  kept  too  long,  and  should  not  be  prepared 
in  larger  quantity  tlian  may  be  C(insuino<l  witliin  a  short  time. 

Wlien  this  iireparation  is  required  for  ijnmediate  use,  and  it  is  not  otherwise  obtainable,  it  may  bo  pre- 
pared in  tlie  following  inauner: 

Metric.  Old  form. 

Fluid  Extract  of  Rhubarb  (U.  S.  P.) loo  Cc.  3  fl.  oz.    96  min. 

Sodium  Borate lo  Gm.  140  gr. 

Potassium  Carbonate lo  Gm.  Mfi  pr. 

Cinnamon  Water  lU.S  P.) 15°  Cc.  4  fl.  oz.  4:;u  mm. 

Alcohol               75  Cc.  zn.  oz.  m.;uiio. 

Water,  a  sufficient  quantity  

To  make looo  Cc.  2  pinta. 

Dissolve  the  Soiliiim  Borate  and  the  Potassium  Carbonate  in  about  600  Cc.  fold  form,  16  11.  oz.]  of 
Water.  Add  the  Cinnamon  Water,  Alcohol,  and  Fluid  Extract  of  Khul)arb,  and,  lastly,  euough  Water  to 
make  the  product  measure  1000  Co.  [old  form,  2  pints],    Jb'illor,  if  uoceBsary. 
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422.  TINCTURA    RHEI    ET   GENTIANiE.  A".  F. 
Tincture  of  Rhubarb  and  Gentian. 

Metric.  Old  form. 

Rhubarb 70     Gm.  2  oz.  av.  147  gr. 

Gentian 17.5  Gm.  256  gr. 

Diluted  Alcohol  (U.  S.  P.),  a  sufficient  quantity 

To  make 1000     Co.  2  pints. 

Reduce  the  solids  to  a  moderately  coarse  (No.  40)  powder,  and  percolate  it,  in  the  usual 
manner,  with  Diluted  Alcohol,- until  1000  Co.  [old  form,  2  pints]  of  percolate  are  obtained. 
Each  Jluidrachm  represents  4  grains  of  Rhubarb  and  1  grain  of  Gentian. 

Note. — When  this  preparation  is  required  for  immediate  use,  and  it  is  not  otherwise  obtainable,  it  may 
be  prepared  in  the  following  manner: 

Metric.  Old  form. 

Fluid  Extract  of  Rhubarb  (U.  S.  P.) 70     Cc.  2  fl.  oz.  115  min. 

Fluid  Extract  of  Gentian  (U.  S.  P.) 17.5  Cc.  269  mi u. 

Diluted  Alcohol  (U.  ti.  P.),  a  sufficient  quantity 

To  make 1000     Cc.  2  pints. 

Mix  the  Fluid  Extracts  with  enough  Diluted  Alcohol  to  make  1000  Cc.  [old  form,  2  pints],  and  filter. 

423.  TINCTURA   RHEI   VINOSA.  N.  F. 
Vinous  Tincture  of  Rhubarb. 

Metric.  Old  form. 

Fluid  Extract  of  Rhubarb  (U.  S.  P.) 80  Cc.  2  fl.  oz.    270  min. 

Fluid  Extract  of  Bitter  Orange  Peel  (U.  S.  P.)  .      20  Cc.  304  min. 

Tincture  of  Cardamom  (U.  S.  P.) 80  Cc.  2  fl.  oz.    270  min. 

Sugar 125  Gm.  4  oz.  av.    74  gr. 

Sherry  Wine,  a  sufficient  quantity 


To  make 1000  Cc.  2  pints. 

Mix  the  Fluid  Extracts  and  the  Tincture  with  500  Cc.  [old  form,  1  pint]  of  Sherry  Wine. 
In  this  dissolve  the  Sugar  by  agitation,  then  add  enough  Sherry  Wine  to  make  1000  Cc. 
[old  form,  2  pints],  and  filter. 

424.  TINCTURA   SAPONIS   VIRIDIS   COMPOSITA.  N.  F. 
Compound  Tincture  of  Green  Soap. 

Metric.  Old  form. 

Soft  Soap  (U.  S.  P.) 150  Gm.  5  oz.  av. 

Oil  of  Cade 20  Cc,  304  min. 

Alcohol,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Dissolve  the  Soft  Soap  in  750  Cc.  [old  form,  24  fl.  oz.]  of  Alcohol,  add  the  Oil  of  Cade,  and 
then  enough  Alcohol  to  make  the  product  measure  1000  Cc.  [old  form,  2  pints],  and  filter. 

425.  TINCTURA   TOLUTANA    SOLUBILIS.  N.  F. 
Soluble  Tincture  of  Tolu. 

Metric.  Old  form. 

Balsam  of  Tolu 100  Gm.  3  oz.  av.  148  gr. 

Magnesium  Carbonate 10  Gm.  146  gr. 

Glycerin 400  Cc.  12  fl.  oz.    398  min. 

\A^ater, 

Alcohol,  of  each,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Mix  200  Cc.  [old  form,  6  fl.  oz.  192  min.]  of  Alcohol  with  the  Glycerin,  and  dissolve  the 
Balsam  of  Tolu  in  the  mixture  with  the  aid  of  heat,  avoiding  loss  by  evaporation.  Next 
add  400  Co.  [old  form,  12  fl.  oz.  384  min.]  of  Water,  and  allow  the  mixture  to  become  cold. 
Pour  off  the  milky  liquid  from  the  resinous  precipitate  (which  latter  is  to  be  rejected),  mi.x 
it  with  the  Magnesium  Carbonate,  by  trituration,  and  filter.  Lastly,  pass  enough  of  a  mixture 
of  1  volume  of  Alcohol  and  2  volumes  of  Water  through  the  filter,  to  make  the  whole  filtrate 
measure  1000  Co.  [old  form,  2  pints]. 

Note. — This  preparation  may  bp  added  to  Syrup  or  Water  without  producing  cloudiness.  A  mixture  of 
1  fluidounce  of  tliis  preparation  with  15  fluidounces  of  Syrup  yields  a  product  which  may  be  used  as  Syrup 
of  Tolu  in  all  cases  where  the  official  preparation  is  not  required. 
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426.  TINCTURA   VANILLINI    COMPOSITA.  N.  F. 

Compound  Tincture  of  Vanillin. 

Compound  Ensencc  of  Vanillin. 

Metric.  Old  form. 

Vanillin 6.5  Gm.  1(7  gr. 

Cumarin 0.4  Gm.  6  >;r. 

Alcohol 200     Cc.  G  fl.  oz.  192  niin. 

Glycerin 125      Cc.  4  fl.  oz. 

Syrup  (U.  S.  T.) 125      Cc.  4  fl.  oz. 

Compound  Tincture  of  Cudbear  (F.  419) ....      16     Cc.  24G  iniii. 

Water,  a  sufficient  quantity 

To  make 1000     Cc.  2  pints. 

Di.ssolve  the  Vanillin  and  Cumarin  in  tho  Alcohol,  add  tlic  (ilycorin,  Syrup,  and  Compound 
Tincture  of  Cudbear,  and,  lastly,  enough  water  to  make  1000  Cc.  [old  form,  2  pints]. 


427.  TINCTURA   VIBURNI    OPULI    COMPOSITA.  N.  F. 
Compound  Tincture  of  Viburnum. 

Mf  ti  ic.  Old  form. 

Viburnum  Opulus 35  Gm.  1  oz.  av.    73  gr. 

Dioscorea 35  Gm.  1  oz.  av.     73  gr. 

ScuUcap 10  Gm.  14G  gr. 

Cloves 50  Gm.  1  oz.  av.  293  gr. 

Cinnamon 65  Gm.  2  oz.  av.    74  gr. 

Glycerin 65  Cc.  2  fl.  oz.      38  inin. 

Alcohol, 

Water,  of  each,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Reduce  the  drugs  to  a  moderately  coarse  (No.  40)  powder.  Jlix  tho  Glycerin  with  760  Co. 
[old  form,  24  fl.  oz.]  of  Alcohol  and  moisten  the  powder  with  150  Cc.  [old  form,  5  fl.  oz.]  of 
this  Mixture,  and  macerate  for  48  hours  in  a  percolator.  Then  percolate  with  tiie  remainder 
of  this  menstruum,  followed  by  a  mixture  of  5  volumes  of  Alcohol  and  1  cvlumc  of  Water, 
until  1000  Co.  [old  form,  2  pints]  of  tincture  are  obtained. 


428.  TINCTURA    ZEDOARI^E    AMARA.  N.  F. 

Bitter  Tincture  of  Zedoary. 

Compound  Tincture  of  Zedoary. 

Motric.  Old  form. 

Zedoary,  root 250  Gm.  8  oz.  av.  150  gr. 

Aloes 125  Gm.  4  oz.  av.    74  gr. 

Rhubarb 62  Gm.  2  oz.  av.     30  gr. 

Gentian 62  Gm.  2  oz.  av.    30  gr. 

White  Agaric 62  Gm.  2  oz.  av.    30  gr. 

Saffron 62  Gm.  2  oz.  av.    30  gr. 

Glycerin 125  Cc.  4  fl.  oz. 

Alcohol, 

Water,  of  each,  a  sufficient  quantity  

To  make 1000  Cc.  2  pints. 

Reduce  the  solids  to  a  moderately  coarse  (No.  40)  powder,  moisten  this  with  a  suflScicnt 
quantity  of  a  nii.xture  of  2  volumtn  of  Alcoliol  and  1  vu/iimv  of  Water,  and  percolate  it  in  the 
usual  manner,  with  this  menstruum,  until  760  Co.  [old  form,  2t  fl.  oz.]  of  percolate  are 
obtained.  Add  to  this  the  Glycerin  and  set  it  aside.  Then  continue  the  percolation  until  tho 
drugs  are  practically  exhausted,  evaporate  the  new  percolate  to  126  Co.  [old  form,  4  fl.  oz.], 
and  add  it  to  the  reserved  portion. 

Each  Jhtidrachm  rcpiesenU  15  grains  of  Zedoary,  7i  ijrains  of  Aloes,  and  3J  ijraina,  each, 
of  the  other  drii(/s. 

fi/ote. — Tlie  above  preparation  is  not  identical  witli  the  Tinctura  Z^donriie  Coiiijtotiln  (also  known  aa 
Tinetura  Curminativa,  Tiiicluia  Wudelli)  whicti  was  formerly  omcial  in  some  coutiueutal  Pharmacoimjiaa. 
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429.  TINCTUR.E   ^THERE^.  N.  F. 

Ethereal  Tinctures. 
General  Formula, 

Metric.  Old  form. 

The  Drug,  properly  comminuted 125  Gm.  4  oz.  av.  74  gr. 

Alcohol, 

Ether  (U.  S.  P.),  of  each,  a  suflScient  quantity 

To  make 1000  Cc.  2  pints. 

Percolate  the  Drug  in  the  usual  manner,  but  with  proper  precautions  to  avoid  loss  of 
menstruum  by  evaporation,  with  a  mixture  of  1  volume  of  Ether,  and  2  volumes  of  Alcohol, 
until  1000  Cc.  [old  form,  2  pints]  of  percolate  are  obtained. 

Note. — This  formula  is  to  be  used  when  Ethereal  Tinctures  of  Belladonna,  Castor,  Digitalis,  Lobelia, 
Valerian,  or  of  other  drugs,  are  to  be  prepared. 

430.  TROCHISCI    MAGNESIiE.  N.  F. 

(U.  S.  p.,  1880.) 

Troches  of  Magnesia. 

See  page  1301. 

431.  TROCHISCI   SODII   SANTONINATIS.  N.  F. 

(U.  S.  p.,  1880.) 
Troches  of  Sodium  Santoninate. 

See  page  1301. 

432.  UNGUENTUM   ACIDI    GALLICI.  N.  F. 

(U.  S.  P.,  1880.) 

Ointment  of  Gallic  Acid. 

See  page  1301. 

433.  UNGUENTUM    CALAMINE.  N.  F. 

Calamine  Ointment. 

Unguentum  Zlnci  Carbonatls  [Impurl).      Unguentum  Calaminare.  Turner's  Cerate. 

Metric.  Old  form. 

Prepared  Calamine 16.5  Gm.  72  gr. 

Ointment  (U.  S.  P.) 83.5  Gm.  365  gr. 

1  oz.  av. 
Mix  them  intimately,  by  trituration,  so  as  to  produce  a  smooth  and  homogeneous  ointment. 

434.  UNGUENTUM    CAMPHORiE.  N.  F. 

Camphor  Ointment. 
Unguentum  Camphoratum. 

Metric.  Old  form. 

Camphor,  in  coarse  powder 22  Gm.  96  gr. 

White  Wax 11  Gm.  48  gr. 

Lard 67  Gm.  294  gr. 

1  oz.  av. 
Melt  the  White  Wax  and  Lard  with  a  gentle  heat,  then  add  the  Camphor,  and  stir  the 
Ointment  until  it  is  cold. 

435.  UNGUENTUM    FUSCUM.  N.  F. 

Brown  Ointment. 

Unguentum  Matins.     Mother's  Salve. 

Metric.  Old  form. 

Camphorated  Brown  Plaster  (F.  119) 50  Gm.  219  gr. 

Olive  Oil 25  Gm,  109  gr. 

Suet 25  Gm.  109  gr. 

1  oz.  av. 
Melt  them  together,  and  stir  the  mass  until  it  is  cold. 
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436.  UNGUENTUM    MEZEREI.  N.  F. 

(U.  S.  P.,  1«80.) 

Mezereum  Ointment. 

See  page  1302. 

437.  UNGUENTUM    PICIS    COMPOSITUM.  N.  F. 
Compound  Tar  Ointment. 

Motric.  Old  form. 

Oil  of  Tar 4  Gm.  62  gr. 

Tincture  of  Benzoin  (U.  S.  P.) 2  Cc.  32  min. 

Oxide  of  Zinc 3  Gm.  46  gr. 

Yellow  Wax      26  Gm.  401  gr. 

L.ard 32  Gm.  1  oz.  uv.    50  gr. 

Cotton-Seed  Oil 35  Gm.  1  oz.  tiv.  103  gr. 

Melt  the  Yellow  Wax  and  Lard  with  the  Cotton-Seed  Oil  at  a  gontio  heat.  Add  the 
Tincture  of  Benzoin,  and  continue  heating  until  all  the  Alcohol  hiw  evajiornted.  Then  with- 
draw the  heat,  add  the  Oil  of  Tar,  and,  finally,  the  Oxide  of  Zinc,  iucor|ioruting  the  latter 
thoroughly,  so  that,  on  cooling,  a  smooth,  homogeneous  ointment  may  result. 

438.  UNGUENTUM    SULPHURIS    ALKALINUM.  N.  F. 

(U.  S.  P.,  1880.) 

Alkaline  Sulphur  Ointment. 

See  page  1302. 

439.  UNGUENTUM    SULPHURIS   COMPOSITUM.  N.  F. 

Compound  Sulphur  Ointment. 

Wilkinson' s  Ointment.     Hebra's  Itch  Ointment. 

Metric.  Old  form 

Precipitated  Calcium  Carbonate 10  Gm.  44  gr, 

Sublimed  Sulphur 15  Gm.  66  gr, 

Oil  of  Cade 15  Gm.  65  gr 

Soft  Soap  (U.  S.  P.) 30  Gm.  132  gr. 

Lard 30  Gm.  132  gr 

Mix  the  Lard  with  the  Soft  Soap  and  Oil  of  Cade.  Then  gradually  incorporate  the  Sublimed 
Sulphur  and  Precipitated  Calcium  Carbonate. 

440.    VINUM    ALBUM    FORTIUS.  N.  F. 

(U.  S.  p.,  1880.) 
Stronger  White  Wine. 

Mptric.  Old  form. 

White  Wine 875  Gm.  30  oz.  av.  378  gr. 

Alcohol 125  Gm.  4  oz.  av.  17!»  gr. 

Mix  them. 

When  tested  for  Alcohol,  Stronger  White  Wine  should  contain  not  less  than  20  per  cent,  nor 
more  than  2b  per  cent.  0/  Absolute  Alcohol  by  weight. 

441.  VINUM    ALOES.  N.  F. 

(U.S.  p.,  1880.) 
Wine  of  Aloes. 

See  page  1302. 

442.  VINUM    AURANTII.  .V.  F. 

Wine  of  Orange. 

Metric.  Old  form. 

Oil  of  Bitter  Orange i  Co.  15  min. 

Alcohol 10  Cc.  i^^min. 

Purified  Talcum  (F.  395) 15  Gm.  220  gr. 

Sherry  Wine,  a  sufficient  quantity  

To  maive 1000  Cc.  2  pints. 
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Triturate  the  Purified  Talcum,  first  with  the  Alcohol,  in  which  the  Oil  of  Bitter  Orange 
had  previously  been  dissolved,  and  afterwards  with  760  Co.  [old  form,  24  fl.  oz.]  of  Sherry 
Wine,  gradually  added.  Filter  the  mixture  through  a  wetted  filter,  returning  the  first  portions 
of  the  filtrate  until  it  runs  through  clear,  and,  lastly,  pass  enough  Sherry  Wine  through  the 
filter  to  make  1000  Cc.  [old  form,  2  pints]. 


443.  VINUM    AURANTII   COMPOSITUM.  N.  F. 

Compound  Wine  of  Orange. 

Elixir  Aurantiorum  Compositum  (Germ.  Pharm.).      CoTupound  Elixir  of  Orange. 

Metric.  Old  form. 

Bitter  Orange  Peel 200  Gm.  6  oz.  av.  296  gr. 

Absinthium 65  Gm.  2  oz.  av.    74  gr. 

Menyanthes,  leaves 65  Gm.  2  oz.  av.    74  gr. 

Cascarilla 65  Gm.  2  oz.  av.     74  gr. 

Cinnamon  (Cassia) 40  Gm.  1  oz.  av.  147  gr. 

Gentian 40  Gm.  1  oz.  av.  147  gr. 

Potassium  Carbonate 10  Gm.  146  gr. 

Sherry  Wine,  a  suiBcient  quantity 

To  make 1000  Cc.  2  pints. 

Reduce  the  six  first-named  drugs  to  a  moderately  coarse  (No.  40)  powder,  mix  with  this  the 
Potassium  Carbonate,  moisten  the  mixture  with  Sherry  AVine,  and  let  it  macerate  during 
twenty-four  hours.  Then  pack  it  in  a  percolator  and  percolate  with  Sherry  Wine,  in  the 
usual  manner,  until  1000  Cc  [old  form,  2  pints]  of  product  are  obtained. 


444.  VINUM    CARNIS.  N.  F. 
Wine  of  Beef. 

Beef  and  Wine. 

Metric.  Old  form. 

Extract  of  Beef 35  Gm.  1  oz.  av.    73  gr. 

Hot  W^ater 60  Cc.  1  fl.  oz.    442  min. 

Sherry  Wine,  a  sufl5cient  quantity 

To  make 1000  Cc.  2  pints. 

Pour  the  Hot  Water  upon  the  Extract  of  Beef,  contained  in  a  mortar  or  other  suitable 
vessel,  and  triturate  until  a  smooth  mixture  results.  Then  gradually  add,  while  stirring, 
900  Cc.  [old  form,  29  fl.  oz.]  of  Sherry  Wine.  Transfer  the  mixture  to  a  bottle,  set  this  aside 
for  a  few  days  in  a  cold  place,  if  convenient,  then  filter,  and  pass  enough  Sherry  Wine  through 
the  filter  to  make  1000  Cc.  [old  form,  2  pints]. 

Each  fliu drachm  represents  2  grains  of  Extract  of  Beef. 

Note. — The  Extract  of  Beef  suitable  for  this  or  similar  preparations  is  that  which  is  prepared  by  Liebig'e 
method. 

445.  VINUM    CARNIS    ET    FERRI.  N.  F. 
Wine  of  Beef  and  Iron. 

Beef,  Wine,  and  Iron. 

Metric.  Old  form. 

Extract  of  Beef 35  Gm.  1  oz.  av.    73  gr. 

Tincture  of  Ferric  Citro-Chloride  (F.  407)  .    .    .      35  Cc.  1  fl.  oz.      60  min. 

Hot  Water 60  Cc.  1  fl.  oz.    442  min. 

Sherry  Wine,  a  sufncient  quantity  

To  make 1000  Cc.  2  pints. 

Pour  the  Hot  Water  upon  the  Extract  of  Beef,  contained  in  a  mortar  or  other  suitable 
vessel,  and  triturate  until  a  smooth  mixture  results.  Then  gradually  add,  while  stirring, 
800  Cc.  [old  form,  2.')^  fl.  oz.]  of  Sherry  Wine.  Next  add  the  Tincture  and  enough  Sherry 
AVine  to  make  1000  Co.  [old  form,  2  pints].  Transfer  the  mixture  to  a  bottle,  set  this  aside 
for  a  few  days  in  a  cold  place,  if  convenient,  filter,  and  pass  enough  Sherry  Wine  through 
the  filter  to  restore  the  original  volume. 

Each  fluidrachm  represents  2  grains  of  Extract  of  Beef  and  2  minima  of  Tincture  of  Ferric 
Citro-Chloride. 

.Wbte.— Kegarding  Extract  of  Beef,  see  Note  to  F.  444. 
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446.  VINUM    CARNIS,  FERRI,  ET   CINCHONiE.  N.  F. 

Wine  of  Beef,  Iron,  and  Cinchona. 

Beef,  Wine,  Iron,  and  Cinchona. 

Metric.  Old  form. 

Extract  of  Beef 35       Gm.  1  oz.  uv.    73  pr. 

Tincture  of  Ferric  Citro-Chloride  (F.  407)  ...      35        Cc.  1  fl.  oz.      (;0  niin. 

Quinine  Sulphate 2        Gm.  29  gr. 

Cinchonidine  Sulphate i        Gm.  15  gr. 

Citric  Acid 0.75  Gm.  11  gr. 

Hot  Water 60       Cc.  1  fl.  oz.    442  luin. 

Angelica  Wine,  a  suflBcient  quantity 

To  make 1000       Cc.  2  pints. 

Dissolve  the  Citric  Acid  and  the  Quinine  and  Cinchonidine  Sulphates  in  the  Hot  Water, 
and  pour  the  solution  upon  the  Extract  of  Beef,  contained  in  a  mortar  or  other  suitable 
vessel.  Triturate  the  liquid  with  the  Extract  until  they  form  a  smooth  mixture,  then  gradu- 
ally add,  while  stirring,  800  Co.  [old  form,  25i  fl.  oz.]  of  Angelica  Wine,  and  afterwards  the 
Tincture  of  Ferric  Citro-Chloride.  Transfer  the  mixture  to  a  bottle,  set  this  a.sido  for  a  few 
days  in  a  cold  place,  if  convenient,  filter,  and  pass  enough  Angelica  Wine  through  the  filter 
to  make  1000  Cc.  [old  form,  2  pints]. 

Each  Jiuidrach)ii  represents  about  2  grains  of  Extract  of  Beef,  2  minims  of  Tincture  of 
Ferric  Citro-Chloride,  and  small  quantities  of  Cinchona  alkaloids. 

Note. — Regarding  Extract  of  Beef,  see  Note  to  F.  444,  Angelica  Wine  ia  a  variety  of  aweet  California 
wine. 


447.  VINUM    ERYTHROXYLI.  N.  F. 

Wine  of  Erythroxylon. 

Wine  of  Coca. 

Metric.  Old  form. 

Fluid  Extract  of  Coca  (TJ.  S.  P.) 65  Cc.  2  fl.  oz.    38  min. 

Alcohol 65  Cc.  2  fl.  oz.    38  min. 

Sugar .    .    o 65  Gm.  2  oz.  av.  74  gr. 

Claret  Wine,  a  sufficient  quantity  

To  make 1000  Cc.  2  pints. 

Dissolve  the  Sugar  in  about  600  Co.  [old  form,  19  fl.  oz.]  of  Claret  Wine,  add  the  Alcohol 
and  Fluid  Extract,  and  enough  Claret  Wine  to  make  1000  Co.  [old  form,  2  pints].  Let  the 
mixture  stand  a  few  days  in  a  cold  place,  if  couveuieut,  then  filter,  and  pass  enough  Claret 
Wine  through  the  filter  to  restore  the  original  volume. 

Each Jhiidounce  represents  ."50  (/rains  of  Erythroxylon  {Coca). 

j^ole. — In  place  of  Clarot  Wine,  any  other  palatable  wine  may  be  used,  according  to  the  demand  or 
preference  of  the  preacriber  orcoaaumer. 


448.  VINUM    ERYTHROXYLI    AROMATICUM.  N.  F. 
Aromatic  Wine  of  Erythroxylon. 

Aromatic  Wine  of  Coca. 

Metric.  Old  form. 

Fluid  Extract  of  Coca  (U.  S.  P.) 65  Cc.  2  fl.  oz.    38  min. 

Compound  Elixir  of  Taraxacum  (F.  111).    .    .    .      10  Cc.  152  mm. 

Syrup  of  Coffee  (F.  3(>7) 25  Cc.  380  min. 

Port  Wine  165  Cc.  5  fl.  oz.  134  mm. 

Aromatic  Elixir  (U.S.  P.)'    '. 300  Cc.  9  fl.  oz.  295  min. 

Sherry  Wine,  a  sufficient  quantity 

To  make 1000  Cc.  2  pints. 

Mix  the  five  first-named  ingredients  with  400  Cc.  [old  form,  12  fl.  oz.  .381  min.]  of  Sherry 
Wine.     Let  the  mixture  stand  several  days  in  a  cold  place,  if  convenient,  then  filter,  and  pass 
enough  Sherry  Wine  through  the  filter  to  make  the  product  measure  1000  Co.  [old  form,  Z  pintsj. 
Each  fluidounce  represents  30  yrains  of  Coca. 
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449.  VINUM    FRAXINI   AMERICANyE.  N.  F. 
Wine  of  White  Ash. 

Metric.  Old  form. 

Fraxinus  (bark),  in  No.  40  powder 500  Gm.  16  oz.  av.  300  gr. 

Stronger    White    Wine    (F.    440),    a    sufficient 
quantity 

To  make 1000  Cc.  2  pints. 

Moisten  the  powdered  Fraxinus  with  1000  Co.  [old  form,  2  pints]  of  Stronger  White  Wine, 
macerate  it  during  three  days  in  a  well-covered  vessel,  then  pack  it  in  a  percolator,  and 
gradually  pour  on  Stronger  AVhite  Wine,  until  1000  Cc.  [old  form,  2  pints]  of  percolate  are 
obtained.  Keep  the  product  in  well-stoppered  bottles,  which  should  be  completely  filled,  and 
stored  in  a  cool  place. 

Each  fluidrachm  represents  30  grains  of  Fraxinus  {bark). 

450.  VINUM    PEPSINI.  N.  F. 

Wine  of  Pepsin. 

Metric.  Old  form. 

Pepsin  (U.  S.  p.) 17.5  Gm.  256  gr. 

Glycerin 50     Cc.  1  fl.  oz.  288  min. 

Hydrochloric  Acid  (U.  S.  P.) 4     Cc.  60  min. 

Water 60     Cc.  1  fl.  oz.  442  min. 

Purified  Talcum  (F.  395) 16     Gm.  234  gr. 

Stronger    White    Wine    (F.    440),    a    sufficient 
quantity 

To  make 1000     Cc.  2  pints. 

Mix  the  Water,  Glycerin,  and  Hydrochloric  Acid,  and  agitate  the  Pepsin  with  the  mixture 
until  it  is  completely  disintegrated  and  apparently  dissolved.  Then  add  enough  Stronger 
White  Wine  to  make  1000  Co.  [old  form,  2  pints],  mix  the  liquid  intimately  with  the  Purified 
Talcum,  allow  it  to  stand  for  a  week,  if  convenient,  frequently  shaking,  then  filter,  and  pass 
enough  Stronger  White  Wine  through  the  filter  to  restore  the  original  volume. 

Each Jluidrachm  represents  1  grain  of  Pepsin  [U.  S.  P.). 

451.  VINUM    PICIS.  N.  F. 

Wine  of  Tar. 

Metric.  Old  form. 

Tar 100  Gm.  3  oz.  av.  148  gr. 

Water 250  Cc.  8  fl.  oz. 

Pumice,  in  moderately  fine  powder 125  Gm.  4  oz.  av.    74  gr. 

Stronger    White    Wine    (F.    440),    a    sufficient 
quantity 

To  make 1000  Cc.  2  pints. 

Upon  the  Tar  contained  in  a  suitable  vessel  pour  250  Cc.  [old  form,  8  fl.  o?..]  of  Cold  Water, 
and  triturate  the  mixture  thoroughly;  then  pour  off  the  Water  and  throw  it  away.  Mix  the 
remaining  Tar  thoroughly  with  the  powdered  Pumice,  and  add  1000  Cc.  [old  form,  2  pints] 
of  Stronger  White  Wine.  Stir  frequently  during  four  hours,  then  transfer  the  mixture  to  a 
wetted  filter,  and,  after  the  liquid  has  passed,  pour  on  enough  Stronger  White  Wine  to  make 
the  filtrate  measure  1000  Co.  [old  form,  2  pints]. 

452.  VINUM    PRUNI    VIRGINIANiE.  N.  F. 
Wine  of  Wild  Cherry. 

Metric.  Old  form. 

Wild  Cherry,  in  No.  40  powder 250  Gm.  8  oz.  av.  150  gr. 

Sugar 165  Gm.  5  oz.  av.  221  gr. 

Water 200  Cc.  6  fl.  oz.    192  min. 

Alcohol 75  Cc.  2  fl.  oz.    192  min. 

Purified  Talcum  (F.  395) 15  Gm.  220  gr. 

Angelica  Wine,  a  sufficient  quantity  

To  make 1000  Cc.  2  pints. 

Dissolve  the  Sugar  in  the  Water.  Moisten  the  Wild  Cherry  with  a  sufficient  quantity  of 
this  solution,  and  allow  it  to  macerate  during  one  hour.     Then  transfer  it  to  a  percolator, 


METRIC  AND   OLD- FORM  QUANTITIES).  1413 

pour  upon  it  tho  remainder  of  the  solution,  and  afterwards  enough  Angelica  Wine  until 
900  Co.  [old  form,  29  fl.  oz.]  of  percolate  are  obtained.  Add  to  this  the  Alcohol,  mix  tho 
Purified  Talcum  intimately  with  the  liquid,  then  filter,  returning  tho  first  portions  of  tho 
filtrate  until  it  runs  through  clear,  and,  finally,  pass  enough  Angelica  Wine  through  tho  filter 
to  make  the  product  measure  1000  Co.  [old  form,  2  pints]. 
Each  fiuidrachvi  represents  15  graina  of  Wild  Cherry, 

453.  VINUM    PRUNI    VIRGINIAN.®    FERRATUM.  N.  F. 
Ferrated  Wine  of  Wild  Cherry. 

Metric.  Old  form. 

Tincture  of  Ferric  Citro-Chloride  (F.  407)  ...      85  Co.  2  oz.  av.  3G5  gr. 

Wine  of  Wild  Cherry  (F.  452),  enough  to  make.  1000  Co.  2  pints. 

Mix  the  Tincture  with  enough  Wine  of  Wild  Cherry  to  make  1000  Co.  [old  form,  2  pints]. 
Each  fltiidrachm  represents  5  minims  of  Tincture  of  Ferric  Citro-Chloride  and  13£  grain* 
of  Wild  Cherry. 

454.  VINUM    RHEI.  N.  F. 

(U.  S.  P.,  1880.) 
Wine  of  Rhubarb. 

See  page  1.302. 
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ANSWERS  TO  PRACTICAL  PROBLEMS  AND  EXERCISES. 

(See  page  94.) 

[The  answers  to  these  questions  have  been  worked  out  from  the  data  given  in  the  problems  or 
chapters,  but  may  vary  slightly  from  other  results  ou  account  of  the  use  of  metric  or  othei" 
equivalents  not  given  in  this  book,  or  because  in  the  answer  or  in  some  of  the  results  leading 
to  it,  the  decimals  have  not  been  carried  out  far  enough  or  perhaps  too  far.] 

1,  Ans.  700  gr.  each  of  powdered  ipecac  and  opium  and  5600  gr.  of  powdered 
sugar  of  milk.  2.  Ten  per  cent,  each  of  powdered  ipecac  and  opium  and  eighty 
per  cent,  of  powdered  sugar  of  milk.  3.  3195  gi.  4.  3775  gr.  5.  34  cents. 
6.  y2,S.  7.  7680.  8.  9600.  9.  1750.  10.  1822.8.  11.  1920.  12.  48  + 
(1  pint  =  7291.2  gr.).  13.41.66+.  14.80.  15.  Linseed  oil,  f|ij ;  lime  water, 
f^iv.  16.  Six.  17.  Place  4.55  gr.  (one  per  cent,  of  455  gr.)  of  cocaine  hydro- 
c'hlorate  in  a  graduate,  and  dissolve  it  in  enough  distilled  water  to  make  a  fluid- 
ounce ;  or,  more  conveniently,  dissolve  5  grains  in  1  fl.  oz.  40  min.  of  water  and  use 
1  fl.  oz.  of  the  solution.  18.  Strychnine,  2  gr. ;  quinine,  128  gr. ;  ferric  phosphate, 
256  gr.  19.  $1.20.  20.  He  would  lose  $1.  21.  7500  mm.  22.  8.0623  M. 
23.  6.30  M.  24.  12.543  M.  25.  12.543  M.  26.  1.001  M.  27.  Twenty-five 
dekametres.  28.  Twenty-five  decimetres.  29.  Yes.  30.  One  metre  and  twenty 
centimetres.  31.  |1.2  is  an  unusual  way  of  expressing  one  dollar  and  two-tenths: 
one  dollar  and  two  dimes  is  also  unusual ;  but  one  dollar  and  twenty  cents  is  common. 
32.  Four  thousand  two  hundred  and  sixty-three  metres  and  six  hundred  and  seventy- 
eight  millimetres.  33.  81.396  M.  (Place  each  row  in  position,  beginning  at  the 
right-hand  column,  and  add  in  the  usual  manner;  if  816  cm.  is  to  be  placed,  begin- 
ning with  6  in  the  centimetre  place,  and  8  would  be  in  the  metre  place,  thus  8.16 ; 
732  dm.  would  be  73.2,  while  36  mm.  would  be  0.036)— 

8.16 
73.2 
0.036 


81.396 


34.  0.015  M.  35.  473.016  M.  36.  500.  37.  8.36  sq.  M.  38.  8.3608  sq.  M.  39. 
3.080303  sq.  M.  40.  20.202020  sq.  M.  41.  505.0005  sq.  M.  42.  1,000,000.  43. 
63.063063063  cu.  M.  44.1000.  45.  A  litre.  46.50.  47.  174.625  L.,  or  174  L. 
625  C.c.  48.  Oil  of  juniper,  2  Gm. ;  oil  of  caraway,  oil  of  fennel,  each  0.20  Gm.  ; 
alcohol,  600  Gm.  ;  water,  397.60  Gm.  49.  Oil  of  juniper,  14  gr.  ;  oil  of  caraway, 
oil  of  fennel,  each  1.4  gr.  ;  alcohol,  4200  gr.  ;  water,  2783.2  gr.  50.  82.28  +.  51. 
61.69  +  fl.  oz.  (7291.2  X  1-387,  the  sp.  gr.  of  solution  of  ferric  chloride  (see  page 
95)  =:  10112.894,  the  weight  of  one  pint  of  solution  of  ferric  chloride;  10112.894  X 
37.8  3=3822.6740832,  the  number  of  grains  of  anhydrous  salt  in  one  pint  of  solution 
of  ferric  chloride;  10  times  this  amount  (10X3822.6740832)  equals  the  weight  in 
grains  of  a  solution  containing  10  per  cent,  of  anhydrous  salt,  38226.740  gr.  ;  now 
if  the  weight  of  one  pint  of  solution  of  ferric  chloride  be  subtracted  from  it,  the 
remainder  must  be  the  number  of  grains  of  water  to  be  added  to  make  the  whole 
10  per  cent,  38226.740  — 10112.894  =  28113.846  ;  then  28113.846^455.7  (the  num- 
ber of  grains  in  a  fluidounce  of  water)  =  61.69  +  fl.  oz.).  52.  7.161  +  fl.  oz. 
solution,  8.839  +  fl.  oz.  water.  53.  15  per  cent.  54.  6.5  gr.  55.  377  gr.  56. 
16  min.  57.480.  68.  630  gr.  59".  604. 83  +  gr.  60.  497.6  +  gr.  61.  If 
62.  3235.47  gr.  63.  25.277+  gr.  64.  28,709+  gr.  65.  3059  gr.  66. 
4938  69+  gr.  67.  38.58+  gr.  68.  15.5+  min.  69.2762.19+.  70. 
103.78  +  min.  71.  1800.  72.  61.025+  (gallon  =  231  cu.  in.).  73.  .473!  +. 
74.28314.87+.  75.946.32+.  76.  2113.4 +.  77.270.52+.  78.453.59+. 
79.1370.17+:  80.373250,38+.  81.91.44+.  82.189.  83.1021.2.  83«. 
10212.  836.1021200.  84.1609.329+.  85.721.65+.  86.187.2.  87.  5  oz., 
262.5  gr.  88.  20.  89.  3.47  +  ^r.  90.  .324  Gm.,  5  gr.  nearly.  91.  5248  gr. 
92.  10  lbs.  troy,  or  8  lbs.  3  oz.  287.5  gr.  av.  93.  30  lbs.  troy,  or  24  lbs.  10  oz. 
425  gr.  av.  94.  8  lbs.  9  oz.  382.5  gr.  troy,  or  7  lbs.  3  oz.  87.5  gr.  av.  95.  4.4. 
1414 
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9G.  4  2.  97.  11.45.  98.  0.49.  99.  1  ^  0  49  =  .154 +.  100.  4. r,80  Kilo- 
grammes. 101.  025  centimetres.  102.  21.84  Kilou'rainmcs.  10;{.  11.5.  104. 
4.2.  105.  O.UGO  f-.  10<;.  1.492  +  oliloroform.  107.  1.25  t,'lvcerin.  108.  591. ;J8  4  . 
109.36.96+.  110.  704.93 -f-.  111.  44.05+ Gm.  112/0.4731 +.  113.  t  A,. 
114.  xs'jff.      115.  ,S  (Oj  ^473.11  C.c).      116.  0.845. 

68.26  177.45  210)  177.45  ( .845 

35.7  32.55  1680 


32.55  210.00  945 

840 


1050 
1050 


117.  400  gr.  118.  16  oz.  av.  Weight  of  bottle  15  oz.  av.  119.  454.21  + 
(Oj=  473.11  C.c).  120.  56  lbs.  4  oz.  164.04  gr.  av.  121.  720.74+  (Oj  = 
473.11  C.c).  122.11.45+.  123.  7.69+.  124.^9.  125.  10.0+.  12«.  6  pints 
carbolic  acid  cost  $2.21  +,  5  pints  glycerin  cost  $2.08  +  ;  the  druggist  therefore 
loses  13  +  cents.  127.  1.31.  1560  :  7.8  : :  262  :  1.31.  128.  .820  alcohol.  129. 
11220  lbs.  399.360  gr.  av.  (1  cu.  in.  252.509  gr.)  =  180  cubic  feet;  volume  —  192 
cubic  feet.  130.  H  gallons  3  pints  10.18  fl.  oz.,  or  95  lbs.  7  oz.  70.314  gr.  av. 
131.  .0738+.  132.". 9345+.  133.  .8.  134.  .5.  135.  15.67  fl.  oz.  13«. 
9.8  C.c.  137.  36.456  gr.  (see  answer  to  No.  17).  138.  25.56  oz.  av.  139.  Weight 
of  the  bottle,  7436.94 'gr.  ;  weight  of  the  syrup,  8598.0()  gr. ;  weight  of  the  oil, 
5907.06  gr.  140.  Weight  of  the  bottle,  6125  gr. ;  weight  of  the  water,  7000  gr. 
141.  Weight  of  the  water,  16.5  oz.  av.  ;  weight  of  acid,  19.14  oz.  av. ;  sp.  gr.  1.16; 
hydrochloric  acid. 


ALLIGATION. 


parts  of  18 

4.  4  parts 

""p.  c, 

parts 

9  p.  c, 


i 

1 

1 

7 

8 

9 

1 

11 

16 

1 

2 

2 

2 

2 

7 
6 
6 
3 

2         2         2  2           21 

7,                   7  parts  of  77  p.  c.         539  85. 

7  parts  of  83  p.  c.  581  I 1 

JO  parts  of  92  p.  c.          920  77             83             92 

24  24)2040_  ^ '  ^ 

85  ^               ^                i 


7  7  10 

8.  10  oz.  9.  18  parts  of  glycerin  and  25  parts  of  alcohol.  10.  36  jMirts  of 
glycerin  and  125  parts  of  dilutod  alcohol.  11.  58.82  ounces  of  94  p.  c.  and  41.18 
ounces  of  60  p.  c.  12.  148.7  C.c.  of  alcohol,  77.3  C.c.  of  glycerin,  and  24  C.c.  of 
syrup.  13.  26  pints  of  0.820,  3  pints  each  of  sp.  gr.  0.935  and  sp.  gr.  0.865. 
14.  6  troy  ounces. 

14  6:  3::  10:  5  10X17  "=170 

^  _6X    8^  JO. 


17  15  210 

6  210H-15=14p.  c 


1416 

15.  160  gr. 
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16.  685^  gr. 

lb 
3 

1 
16 

1 
85. 

75 

9'2 

3  :  480  :  :  1  :  160 


10  7  :  480  :  :  10  :  685f 

17.  70.2054  fl.  oz.  (7291.2  X  2  X  -820  =  11957.568  grains  in  a  quart  of  U.  S.  P. 
alcohol;  and  11957.568  X -91  =  10881.38688  grains  of  absolute  alcohol  (91  p.  c. 
absolute  alcohol  in  U.  S.  P.  alcohol). 

35  parts  of  alcohol  (91  p.  c.)  require  56  parts  of  water  to  make 
35.  the  mixture  35  p.  c,  or  5  parts  require  8  parts  ;  then  as  5  :  8  :  : 

I 1        11957.568:  19132.1088,  and  19132.1088  +  11957.568  gr. --437.5  = 

91         0        71.06 +oz.av. 


4oz.  10  p.  c.  =  40 
6  oz.  11  p.  0.  --55 
9  95 

95  ^  9  =  10|  p.  c. 

3    oz.    9  p.  c.  =   27 

3^  oz.  10  p.  c.  =   35 

3|oz.  12  p.  c.  =   42 

10  104 


35       56 

18.  12.4  oz. 

14. 

101        16^ 

2J:  9: 

:  3^  :  12.4 

19,  24  oz. 

14. 

10.4         15.5 

1.5  3.6 

1.5  :  10  :  :  3.6  :  24 


104 --10  =  10.4  p.  c. 


20.  640  gr.  8  p.  c,  1280  gr.  11  p.  c,  1920  gr.  16  p.  c.  and  960  gr.  18  p.  c. 
parts  to  every  31  parts.     22.  6  oz.  35  gr.     50  :  19  :  :  7000  gr.  :  2660  gr. 


21.  19 


23.  6  I  192 

^'              I 

14. 

io 

1 
16 

ik      '"■ 

I 

2 

24. 

2. 

!                1 
1.6         3| 

For  one  part  of  16  p.  c.  he  must  use  4  parts  of  13^  p.  c,  or 
I  of  the  whole  amount  of  13^  p.  c.     |  of  8  oz.  =6  oz.  192 


IJ    oz.  =900gr. 
T*j  oz.  =  192  gr. 
or  in  the  proportion  of  75  to  16. 
li  .4 

25.  20  parts  of  jfths  of  1  p.  c.  and  17  parts  of  3\  p.  c.  26.  23  parts  of  1.235 
p.  c.  and  51  parts  of  2.345  p.  c.  27.  H  parts  of  1.676  p.  c.  and  3  parts  of  3.188 
p.  c.  28.  43  parts  of  0.840  p.  c,  43  parts  of  1.848  p.  c,  and  82  parts  of  2  688  p.  c. 
29.  9  oz.  256|  gr.  If  43  parts  are  equal  to  5  oz. ,  then  bv  proportion  82  parts  are  equal 
to  9  oz.  256|  gr.  30.  5  oz.  of  0.840  p.  c,  11.7905  oz.  'of  2.688  p.  c,  and  15.2095  oz. 
of  1.848  p.  c.  31.  32  oz.  of  solution,  2.64  oz.  of  water.  32.  6  fl.  oz.  4  fl.  dr.  48  min. 
32 :  2.64  : :  80 :  6.6.  33.  14.4  fl.  oz.  of  sp.  sjr.  1.312,  9.6  fl.  oz.  of  sp.  gr.  1.332.  34. 
57.6  fl.  oz.  water.  35.  llf  oz.  28  :  10  :  r32  :  llf  If  in  28  oz.  there  are  10  oz. 
of  the  stronger  water  of  ammonia,  then  32  oz.  will  require  11  f  oz.     36.  12.3  -|-  fl.  oz. 

81. 

^r n  13  :  5  :  :  32  :  12.3 

94 76 

5  13 

87.  91  fl.  oz.  6.9  fl.  dr. 


GLOSSARY 

OF 

UNCOMMON  NAMES,  TERMS,  OR  SUBSTANCES. 


Acetum  Acerrimum.    Concentrated  ace- 
tic iicid. 

Bezoardicum.     Aromatic  vinesijnr. 

Saturni.  Solution  of  lead  subace- 
tate. 

Theriacale.    Aromatic  vinegar. 
Acetylphenylamine.   Acetanilid,  U.  S.  P. 
Acid,  Anticyclic.     Mixture  of  antipyrin 
and  salicylic  acid. 

Boroboracic  (Acid  Boroboric). 
Mixture  of  equal  parts  of  borax 
and  boric  acid. 

Borussic.     Prus.sic.     Hydrocyanic. 

Carbazotic  (Picronitric acid).  Picric 
acid. 

Coalic.  Obtained  by  treating  coal 
with  34  per  cent,  nitric  acid. 

Cresylic.     Cresnl. 

Nancic.     Lactic  acid. 

Phenic.     Carbolic  acid. 

Sozoiodolic .  J.)iiodoparaphenolsul- 
phonic  acid.     (Antiseptic.) 

Sozolic.  Orthophenolsulphonic acid. 

Sulphhydric.  Hydrogen  sulphide. 
Sulphuretted  hydrogen.  Ilydro- 
sulphuric  acid. 

Thiolinic.  Sulphurated  and  sulpho- 
nated  linseed  oil. 

Tumenolsulphonic.  Obtained  by 
treating  the  distillate  of  a  mineral 
oil  with  sulphuric  acid. 
Apidum  Asepticum  (Aciduin  Aseptini- 
cum).  Mixture  of  solution  of  hy- 
drogen peroxide  with  boric  and 
salicylic  acids. 

Chloronitrosum.  Nitrohydrochloric 
acid. 

Cceruleum  (Blue  acid).  Hydrocy- 
anic acid. 

Muriaticum  Oxygenatum.  Chlo- 
rine. 

Nitrico-Nitrosum.  Fuming  nitric 
acid. 

Ossium.     Glacial  phosphoric  acid. 

Scytodepsicum.     Tannic  acid. 
Actina.     Contains  menthol,  oil  of  mus- 
tard, and  ether. 


Adeps  Anserinus.     Goose-grease. 
Gadi.     Cod-liver  oil. 
Lanse.     Lanolin  (purified  wool-fat). 
Ovillus.     Mutton-suet. 
Adipatum.     Substitute  for  lard  ;  a  mix- 
ture of  lanohn,  vaselin,  and  ceresin. 
Adragante.     Tragacanth. 
Aer  Fixus.     Carbonic  acid  gas. 
Aerosus  Lapis.     Lapis  calaminaris. 
Aerozol.    Ozonized  volatile  oils.    (Ozone 

Co.,  New  York.) 
iErugo.     Crude  copper  acetate, 
^s.     Copper. 
^s  Aratum.     Copperas. 
iEther  Vegetabilis.     Acetic  ether, 
^theroleum.     ^'()latile  (essential)  oil. 
^thiops  Antimonialis.     Chiefly  a  mix- 
ture of  black  antimony  and  mer- 
cury. 
Martialis.      A    black    iron    oxide ; 
formed    l)y    keeping    iron    filings 
covered  with  water  for  a  long  time. 
Mineralis.     Mixture  of  mercury  and 

sulphur. 
per  se.     Mercury  oxide. 
Vegetabilis.     Charcoal  of  sea-weed. 
Affium.  Extract  of  poppy-heads  (opium). 
Agathin.     Salicylalphamethyl^hcnylhy- 

drazone.      (Anodyne.) 
Agnine.      Lanolin    without    tlie    water. 

(Metcalf  &  Co.,  Boston.) 

Agopyrin.     Said  to  be  a  mixture  of  sali- 

pyrin,   ammonium   chloride,  and   cin- 

chonine  sulphate.    (Influenza  remedy.) 

Alabastine.     An  improved  kalsomine. 

Alanin-Mercury.       Mercury  amidopro- 

pionate. 
Alboline.    A  purified  petroleum  product, 
similar  to  white  vaselin.     (McKesson 
cV  liobbins.) 
Album  Graecum.     Excrement  of  dogs. 

Nigrum.  Excrement  of  mice  or  rats. 
Alcohol  Sulphuris.  Carbon  disulphide. 
Alcolene.     A  mixture  of  ethyl  and  nie- 

tliyl  alcohols. 
Alcoolat  (French).     A  distilled  spirit. 
Alcoolature    (French).       An    alcoholic 
tincture  of  a    fresh    plant.      ("  Green 
tinctures.") 
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Alcoole  (French).  An  alcoholic  solu- 
tion of  a  substance  entirely  soluble  in 
the  alcohol. 

Alegar.  Ale  vinegar.  (Made  by  fer- 
menting ale  upon  raisins  or  vine  cut- 
tings.) 

Alexine.  A  generic  name  for  protective 
albuminous  preparations  used  for  inoc- 
ulations. 

Algaroth.     Antimony  oxychloride. 

Alkali,  Vegetable.  Potassium  carbonate. 
Volatile,     Ammonium  carbonate. 

Alkalithia.  Contains  caflf'eine,  sodium, 
and  potassium  bicarbonates,  and 
lithium  carbonate.  (Specialty  of  Keas- 
bey  &  Mattison. ) 

Alkathrepta.  A  homoeopathic  prepara- 
tion of  cacao. 

Almond  Bran.  A  cosmetic  powder  for 
washing,  consisting  of  perfumed  pow- 
dered almonds  and  borax. 

Alum,  Rock  (Alumen  Rupeum).    Lump 
alum  as  it  occurs  with  the  earth 
attached. 
Roman.     See  Rock  Alum. 

Alumen  Plumosum.     Asbestos. 

Alumnol.  Aluminum  salt  of  oxyme- 
thylsulphonic  acid.  Aluminum  naph- 
tol  sulfonate.     (Astringent  antiseptic.) 

Amadou.     Punk ;  tinder. 

Ambretta  Seeds.     Musk  seeds. 

Amianthus.     Asbestos. 

Amidol.  Diamidophenol  (for  photo- 
graphic purposes). 

Amidum.     Starch. 

Ammonium   Carbonicum    Pyro-OIeo- 
sum.     A  mixture  of  ammonium 
carbonate  with  "  animal  oil." 
Sulpho-Ichthyolate.     Ichthyol. 

Amphion.     Opium. 

Amplosia.  An  unfermented  juice  of  the 
grape. 

Amylopsin.  Starch-converting  ferment 
of  the  pancreatic  juice. 

Analgene.  An  antineuralgic  and  ano- 
dyne. Orthoexethylalphamonoacetyl- 
amidochinoline.  Orthooxyethylana- 
monobenzoylaniidoquinoline. 

Analgesine.     Antipyrin. 

Anaphromeli.  Clarified  honey  (Mel 
despumatum). 

Anaspalin.  Ointment  base,  similar  to 
lanolin. 

Angioneurosin.     Nitroglycerin. 

Anima  Articulorum  (Life  of  the  Limbs). 
A  name  given  to  colchicum. 
Rhei.    Aqueous  tincture  of  rhubarb. 

Annidalin.     Aristol.     (Antiseptic.) 

Anodynin.     Antipyrin. 

Antacidines.  Lime-water  tablets.  (Met- 
calf  &  Co.,  Boston.) 

Anthos  (Flores  or  Herba).  Rosemary 
(flowers  or  herb). 

Anthrakokali.  Coal  treated  with  caustic 
potassa. 


Anthrarobine.  Dioxyanthranol.  Leu- 
coalizarin.     (Antiseptic  dermic.) 

Antibacteride.  A  mixture  of  borax, 
boric  acid,  and  glucose. 

Anticholerine.  A  product  of  cholera 
bacteria,  according  to  Klebs. 

Antidiphtherine.  Potassium  chlorate 
with  a  trace  of  iron  chloride. 

Antidotum  Fuchsi.  Fluid  ferric  hy- 
drate.    (Arsenic  antidote.) 

Antifebrin.  Acetanilid,  U.  S.  P.  Ace- 
tylphenylamine.     Phenylacetamide. 

Antifungin.  Antiseptic.  Contains  mag- 
nesium biborate  and  free  boric  acid. 

Antikamnia.  An  anodyne.  Said  to  be 
a  mixture  of  antifebrin,  sodium  bicar- 
bonate (with  or  without  cafieine),  and 
tartaric  acid.     (Anodyne,  antipyretic.) 

Antikol.  Mixture  of  acetanilid,  sodium 
bicarbonate,  and  tartaric  acid. 

Antimonium  Album.     Bismuth. 

Antimony,  Diaphoretic.  Potassium 
antimonate. 

Antinervine.  Salicyl-bromanilid.  Said  to 
be  a  mixture  of  acetanilid,  ammonium 
bromide,  and  salicylic  acid.    ( Sedative. ) 

Antinonnine.  Potassium  orthodinitro- 
cresol  with  soap  and  glycerin.  (Para- 
siticide.) 

Antipyrin.  Analgesine.  Anodynine. 
Dimethyloxychinozin.  Parodyn.  Me- 
tosin.  Phenazon.  Phenylon.  Phe- 
nyldimethylpyrazolon.  Pyracin.  Phe- 
nyldimethylisopyrazolon.  Pyrazolon. 
Oxydimethyl-chinizin.  Sedatin.  Oxy- 
diethylquinizine. 

Antisepsin.  Monobromacetanilid.  Par- 
amonobromphenylacetamide. 

Antiseptin.  Mixture  of  zinc  iodide  and 
sulphate  with  boric  acid  and  thymol. 

Antiseptol.  Cinchonine  iodosulphate. 
(Antiseptic.) 

Antithermal.  A  new  antipyretic  of  un- 
known composition. 

Antithermin.  Phenylhydrazine-lsevu- 
linic  acid.     (Antipyretic.) 

Antlia  Gastrica.     Stomach-p^imp. 

Apioline.  Chapoteau's  specialty  ;  active 
principle  of  parsley. 

Apone.  Liniment.  (Capsicum,  ammo- 
nia, chloral.) 

Apyonin.  French  designation  for  yellow 
pyoktanin.     (Antiseptic.) 

Apyrothium.     Sulphur. 

Aqua  Binelli.     Creosote  water. 

BuUientis  (Aquis).     Boiling  water. 
Cerasorum.     Diluted  bitter  almond 

water. 
Crotonis.  Water  from  Croton  Lake, 
New  York  (that  is,  hydrant  water). 
Flava.     Yellow  wash. 
Fcetida    Antihysterica.      A   distil- 
late   from    asafetida,    galbanum, 
myrrh,  valerian,  etc. 
Fortis.     Nitric  acid. 
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Aqua  Gummosa.     Diluted  niucilago  of 
^uiii  arahic   (about  1  part  of  guui 
in  (J4  of  water). 
Hydrothionica.     Sulphuretted    hy- 

dvooen  water. 
Laxativa  Viennensis.     Compound 
infusion  of  senna.    (Modified  black 
drauo;I)t.) 
Metallorum.     Mercury. 
Naphse.     Orange  flower  water. 
Nigra.     Black  wash. 
Phagedaenica.     Yellow  wash. 
Regis.     Nitrohydrochloric  acid. 
Saturnina.     Lead  water. 
Viiae.     Brandy  or  whiskey. 
Aquila  Alba.     Calomel. 
Aquozon.       Ozonized    water.       (Ozone 

Co.,  New  York.) 
Argentum  Fugitivum.     Quicksilver. 
Musivum.     Mosaic  gold. 
Vivum.     Quicksilver. 
Argilla.     Clay.     (In  pharmacy  it  means 
alumina.) 
Sulphurica  Alcalisata.     Alum. 
Argols.     Crude  potassium  bitartrate. 
Aristol.       Dithymoldiiodide.       Di-iodo- 

dithymol.     (Antiseptic. ) 
Arquebusade.     An   agreeahlj'  smelling 
vulnerary  water,  which  might  be  called 
"  compound  sage  water." 
Asa  Duicis.     Benzoin. 
Asaprol.     Calcium  salt  of  betanaphtol- 
alphamonosulphonic  acid.       (Antisep- 
tic.) 
Asbolin.     An  alcoholic  distillate  of  soot. 

(Antitubercular.) 
Asepsin.     Antise))sin. 
Aseptin.     Mixture  of  boric  acid,  borax, 

and  alum. 
Aseptol.      Sozolic  acid.      Orthophenyl- 
sulphonic  acid   (33  per  cent,   aqueous 
solution). 
Asparoline.     Contains  guaiacum,  aspar- 
agin,  parsley  seed,  black  haw,  and  hy- 
oscyanms.      (According    to    Wampole 
&  Co.,  Philadelphia.) 
Ater  (Atra).     Black  (Niger). 
Atramentum.     Black  ink. 

Indicum  (Sinense).     India  ink. 
Auramin.     Y'ellow  pyoktanin.      (Anti- 
septic.) 
Aureoline.     Hair  bleach.     (A  more  or 
less  diluted  solution  of  hydrogen  per- 
oxide.) 
Aurum  Musivum  (Mosaic  Gold).     Tin 

bisulphide. 
Axungia.     Adeps.     (Fat.) 

B. 

Baker's  Salt.     Ammonium  subcarbon- 

ate. 
Balata.     Gum  chicle. 
Balsam,    Friar's.     Compound   tincture 

of  benzoin. 


Balsam,  Hungarian.      Exudation   from 
Piruis  puniilio. 

Persian.  Compound  tincture  of  ben- 
zoin. 

Riga.  By  distillation  from  the  leaves 
of  Pinus  cembm ;  generally  an 
artificial  aromatic  spirit. 

Sulphur.     Sulphurated  iinsocd  oil. 

Traumatic.     Compound  tincture  of 
benzoin. 
Balsamum    Arcaei.      An   ointment  of 

elenii. 

Gileadense.     Balm  of  Gilead. 
Judaicum.     Balm  of  Gilead. 
Nucistae.     An  ointment  containing 
the  volatile  and  fixed  oils  of  nut^ 
meg. 
Ophthalmicum  Rubrum.  (Jintment 

of  red  precipitate. 
Saponaceum.     (Opodeldoc. 
St.  Yves.     Ointment  of  red  precipi- 
tate. 
Universale.     Ointment  of  lead  sub- 
acetate,  made  with  yellow  wax  and 
rape-seed  oil. 
Verum.     Balm  of  Gilead. 
Vitae   Hoffmanni.      Alcoholic  solu- 
tion of  sundry  balsamic  oils. 
Bang.     Cannabis  Indica. 
Barbotine.     See  Semen  Contra. 
Barilla.     Impure  sodium  carbonate. 
Barm.     Yeast. 

Baudruche.     Goldbeaters'  skin. 
Baume  de  Vie.     Compound  decoction 
of  al<ies. 
Tranquille.     Compound  infused  oil 
of  liyoscyamus. 
Belle  Dame.     Atropa  belladonna. 
Benedictum  Vinum.     Aiitimonial  wine. 
Benzene.     Of  English  chemists,  meaiis 
benzol   (coal-tar  benzin),  and  not  the 
American  benzin  (from  petroleum). 
Benzoic  Ether.     Ethyl  benzoate. 
Benzonaphtol.      Bet  a  iu\))l)t  by  1  benzoate. 
Betanaplitol-benzoate.  (Intestinal  anti- 
septic. ) 
Benzophenoneid.       Apyonin      (yellow 

pyoktanin). 
Benzosol.      Benzoyl-guaiacol.       Guaia- 

col  benzoate      (Antitubercular.) 
Betel  Nut.     Areca  mit. 
Betel.     Betanajjhthyl  salicylate.     Beta- 
naphtol    salicylate.      (Intestinal    anti- 
septic.) 
Big  "  G."      Injection.     Contains  bora.\ 

and  berberine. 
Bilis  Bovinum.     Ox's  gall. 
Bi-Palatinoid.     Gelatin  capsule  divided 
by  a  jmrtition,   to  keep   two  powders 
separate  until  swallowed. 
Bitumen  Judaicum.     Asphaltum 
Black  Draught.     A  compound  infusion 
of  senna  :  nuist  not  be  confounded  with 
"  Black  Drop  " 
Black  Drop.     Vinegar  of  opium. 
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Black  Flux.  A  mixture  of  charcoal  and 
potassium  carbonate. 

Blanc  Fixe.  Artificial  barium  carbon- 
ate or  sulphate. 

Blue,  Berlin.     Prussian  blue. 

Black.     A  name  for  ivory-black. 
Chinese.     Prussian  blue. 

Bolus  Armena.  Red  bole.  Bole  Arme- 
nian. 

Boroglyceride.     Boroglj^cerin. 

Boroglycerin.  A  concentrated  solution 
of  boric  acid  in  glycerin. 

Borol.  Fused  mixture  of  boric  acid  and 
sodium  bisulphate. 

Borussic.     Prussian.     Hydrocyanic. 

Bovinine.  Meat  juice  preserved  by 
glycerin  and  boric  acid. 

Bovox.     An  essence  of  beef.     (Boston.) 

Bovril.  Extract  of  beef,  peptone,  albu- 
men, and  fibrin.     (London.) 

Brain  Salt,  Effervescent.  Contains 
chiefly  ammonium  bromide  and  caf- 
feine. 

Brasium.     Malt. 

British  Gum.     Dextrin. 

Brofeine.  Specialty  of  Wohlfarth,  New 
York  (?). 

Bromb-Febrin.  Said  to  be  potassium 
or  ammonium  bromide  and  antifebrin. 
(Specialty  of  Weiller  &  Co.,  Balti- 
more.) 

Bromo-Caffeine.  Specialty  of  Keas- 
bey  &  Mattison,  Ambler,  Pa. 

Bromo-Pyrene.  Specialty  of  Wampole, 
Philadelphia 

Bromo-Soda.  Specialty  of  "Warner  & 
Co.,  Philadelphia. 

Bromol.    Tribromophenol.    (Antiseptic.) 

Brotipyrine.  Specialty  of  Stearns  & 
Co.,  Detroit. 

Burning  Fluid.  Three  measures  of  alco- 
hol and  one  of  purified  oil  of  turpentine. 

Butter  of  Antimony.  Solution  of  anti- 
mony chloride. 

Butylhypnal.     Butylchloral-antipyrin. 

Butyrum     Majoranae.        Ointment     of 
sweet  marjoram. 
Nucistse.     Expressed  oil  of  nutmeg. 

Byne  (Bynin),  Apparently  a  favorite 
name  in  England  for  malt  and  malted 
preparations. 

Bynol.  Malt  and  cod-liver  oil.  (Allen 
&  Hanbury,  London.) 

C. 

C.     See  also  K. 

Cactina.     A  preparation  of  Cactus  gran- 

diflorus.     (Sultan  Co.,  St.  Louis.) 
Caffa.     Camphor. 
Caffeoresorcin.    Combination  of  caffeine 

with  resorcin. 
Cail-Cedra.     Bark  of  Swietenia  senega- 

lensis. 
Calamine.     Impure  zinc  carbonate. 


Calcithos.     Copper  subacetate. 

Calisaya.     Cinchona  (Yellow). 

Camphine.     Rectified  oil  of  turpentine. 

Camphoid.  Gun-cotton  dissolved  in  an 
alcoholic  solution  of  camphor.  1  :  20 
solution  of  pyroxylin  in  Rubini's  cam- 
ph'r  solution.     (Vehicle  for  dermics.) 

Camphol.  A  mixture  of  camphor  and 
salnl.      (Antiseptic.) 

Camphor  Julep.     Camphor  mixture. 

Camphorline.  A  trade  name  for  naph- 
talin. 

Cancroin.  Extract  of  cancerous  tumors, 
according  to  Adamkiewicz.  (Alexine 
of  cancer.) 

Cancrorum  Lapilli.     Crabs'  stones. 
Chelae.     Crabs'  claws. 

Candelae  Fumales.  Fumigating  pas- 
tilles. 

Canthos.  A  special  cantharidal  plaster 
of  Johnson  &  Johnson,  London. 

Capita  Papaveris.     Poppy-heads. 

Capsulse  Amylaceae.     Wafer  capsules. 

Carbasus.     Gauze. 

Carboline.  A  hair  preparation.  Per- 
fumed liquid  vaselin. 

Carbon  Black.  The  soot  of  natural 
gas.  _   _ 

Carnine  Syrup,  Niemann's.  Beef  juice 
preserved  by  cane  sugar. 

Cassius's  Purple.  A  compound  of  tin 
with  gold  oxide. 

Castoria.  A  laxative.  Said  to  be  a 
modified  compound  infusion  of  senna. 

Celerina.  Said  to  be  a  combination  of 
celery,  black  haw,  coca,  and  probably 
kola. 

Cera  Sigillata.     Sealing-wax. 

Cerate,  Compound  Camphor.  Cam- 
phor ice. 

Ceratum  Citrini   (P.   L.   1745).      Resin 
cerate. 
Epuloticum  (P.  L.  1745).     Ceratum 

calaminaris.     Turner's  cerate. 
Labiale.     Lip  salve. 
Lithargyri    Acetati    Compositum. 
Goulard's  cerate.     (P.  L.  1787.) 

Cerate,  Turner's.     Cerate  of  calamine. 

Ceresin.  Earth-wax.  An  impure  par- 
affin. 

Cerussa.     Lead  carbonate. 

Chalcanthum.     Copperas. 

Charpie.     Lint. 

Cheltn  (Kelene).  Ethyl  chloride. 
(Local  anaesthetic.) 

Chemical  Food.  Compound  syrup  of 
phosphates. 

Chinium.     Quinine. 

Chionia.  A  preparation  of  Chionanthus. 
(Peacock  Co.,  St.  Louis.) 

Chloral  Caffeine.     Molecular  combina- 
tion (1  :  1)  of  chloral  and  caffeine. 
(Anodyne,  antispasmodic.) 
Camphor.     A    mixture  of   chloral 
and  camphor. 
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Chloral  Carmine.      Staining  fluid  pre- 
pared  by    heatinc;   together   on    a 
water-l);ith    for    half  an    hour  .()■"> 
Gni.  carmine,  20  C.c.  absolute  al- 
cohol, and  30  drops   hydroelilorie 
acid  (sp.  gr.  1,124),  adding  2o  ihn. 
chloral  hydrate,  and  filtering  when 
cool. 
Chloralamide.     Chloral  fornianiide. 
Chloralimide.     Triehlorethylideniinide. 
Chlorobrom.       Solution    of     potassium 

bromide  and  chloralamide  in  water. 
Chlorol.      Solution    of   corrosive    subli- 
mate,   sodium    chloride,    hydrochloric 
acid,    and   copper  sulphate   in   water. 
(Antiseptic.) 
Chlorophenol.     Antiseptic. 
Christia.     Manilla   paper    made   water- 
proof with  chrome  gelatin. 
Chymosin.     Pepsin. 
Cibus  Deorum.     Asafetida. 
Cineres   Clavellati.      Crude   potassium 

carbonate. 
Cinnabar  (Vermilion).       Mercuric  sul- 
phide. 
Coal-Tar  Naphtha.     Benzol. 
Cognac.     Brandy. 
Colcothar.     Crude  ferric  oxide. 
Colla  Piscium.     Isinglass. 
Conchinine  (of  the  German  chemists). 

Quinidine 
Confectio  Cardiaca.     Aromatic  confec- 
tion. 
Damocratis.      Damocrates'   confec- 
tion.   An  aromatic  astringent  con- 
fection   containing   opium,   which 
originally  had  64  ingredients. 
Connecticut  Lead.     Barytes. 
Cornu  Cervi.    Hart's  horn.    Ammonium 
carbonate. 
Cervi     Ustum     Nigrum.        Bone- 
black. 
Cream  of  Tartar,  Soluble.     Potassium 

and  sodium  borotartrate. 
Cremor  Antisepticus.     Chiefly  vaselin 

and  thymol.     (London.) 
Creolin.'  Mi.xture  of  coal-tar  hydrocar- 
bons with    resin   soap    (Pearson's),  or 
with  cresolsulphonic  acid  (Artmann's 
creolin). 
Creosotal.     Creosote  carbonate. 
Creosote  Carbonate.    Chiefly  an  impure 

guaiacol  carbonate. 
Cresalol.     Paracresol   salicylate.     Para- 
cresylic  ether  of  salicylic  acid.     (Intes- 
tinal antiseptic.) 
Cresol.     Cresylic  acid. 
Cresolin.     A  preparation  similar  to  creo- 
lin. 
Cresylol.    Cresol.    Cresylic  acid.    Meta- 

cresol.     (Antiseptic.) 
Crocus  Martis.     Ferric  oxide. 

Metallorum   (Antimonii).      Brown 

antimony  oxide. 
Saturni.     Red  lead. 


Croton-Chloral.     Butyl-chlonil. 

Cryst  Alba.    Kefined  naphtalene.     (Dis- 

illfcC'tUMt.) 

Crystalli  Tartari.     Cream  of  tartar. 
Cuca.     Coca. 

CuUet.     Broken  glass  for  remelting. 
Cuprum  Scoriatum.     Crude  copper  ace- 
tate.    (\'(Tdigris.) 
Curasao.     Elixir  of  orange  peel. 
Cutch.     Dark  (black)  gum  catechu. 
Cynosbatse.     See  Hips. 


Dactyli.     Dates. 

Dagutt.     See  Daggett,  Oil  of. 

Dasjespis.      Inspissated    urine    of    the 

South  African  badger  (Ilyrax). 
Decoctum    Album.     A   kind   of  chalk 
mixture. 
Diaphoreticum.     Compound  decoc- 
tion of  guaiacum. 
Lignorum.       Compound    decoction 

of  guaiacum  wood. 
Zitmanni.     Compound  decoction  of 
sarsaparilla. 
Dermatol.     Bismuth   subgallate.       (As- 
tringent antiseptic.) 
Derosne's  Salt.     Narcotine. 
Diabolus  Metallorum.     Tin. 
Diacodium.    Poi>])y-heads.      (Old  name 

for  syrup  of  poppies  ) 
Diagrydium.     Scammony. 
Diana.     Silver. 
Diapente.    A  tonic  powder,  or  electuary, 

composed  of  5  ingredients. 
Diaphtherin.      Oxychinaseptol.       (Oxy- 
chinolin  and  orthosulphonic  acid.)    Or- 
thophenol  sulphonate.      (Antiseptic.) 
Diascordium.      An    aromatic   electuary 
of  tormentil  root  and  scordium  (water 
germander)  with  oj)ium. 
Dilapsus.      As   an   adjective  to  several 

salts  means  effloresced. 
Dimethyl-oxy-chinizin.     Antipyrin. 
Disinfectant.  Jeye's.     Mixture  of  coal- 
tar  hydrocarbons  with  resin  soap. 
Ledoyen's.      Solution    of    lead    ni- 
trate. 
Disinfectol.     A  product  similar  to  creo- 
lin. 
Dithione.     Mixture  of  the  .sodium  salts 
of  the  isomers  of  dithiosalicylic  acid. 
(Antirheumatic.) 
Diuretin   ("I.   &  II.")        Theobromine 

sodium  salicylate.     (Diuretic.) 
Draco  Mitigatus.     Calomel. 
Dulcin.    A  new  sweetening  agent.    Para- 

phenetolcarbamid.     (Sucrol.) 
Dutch  Drops.     Haarlem  oil. 

Liquid.  "I    The  chloride  of  olcfiant 
Oil.         )        gas. 

Tea.     A  variety  of  St.  Germain  tea. 
(Laurent.) 
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Earth,  Japan.     Catechu. 

Nut.     Peanut. 
Eau  de  Rabel.     See  Elixir,  Haller's. 
Sedative    de    Raspail.       Contains 
ammonia,  salt,  camphor,  alcohol, 
and  water. 
Ebur  Ustum.     BoneWack. 
Eikonogen.     Sodium  salt  of  the  amido- 
betanaphtolbetamonosul  phonic       acid 
(For  photographic  purpo.ses. ) 
Elseosaccharum.      Oil   sugar.       (Sugar 

flavored  with  volatile  oil.) 
Electuarium.     Confection.     (Soft.) 

Dentifricium.     Tooth  paste. 
Elephant  Louse.     The  nut  of  cashew. 
Eliteine.     Sjiecialty  of  Ingram,  Detroit, 

Mich.     (Skin  lotion.) 
Elixir   Adjuvans.      A   kind   of   simple 
elixir. 
Anisi.     Aniseed  cordial. 
Aperitivum.    Compound  tincture  of 

aloes. 
Aurantiorum      Compositum.        A 
compound  elixir  of  orange  peel  and 
gentian. 
of  the  Three  Chlorides.      Contains 
iron,   mercury,  and  arsenic,   with 
elixir  cinchona.     (Renz  &  Henry, 
St.  Louis.) 
Corrigens.    Aromatic  elixir  of  yerba 

santa. 
Daffy's.       Compound    tincture    of 

senna. 
Garus.     Mixture  of  syrup  with  an 
alcoholic    distillate   of  aloes    and 
spices. 
Haller's.    3  parts  alcohol  and  1  part 

sulphuric  acid,  mixed  slowly. 
of  Long  Life.      A  modification  of 

the  well-known  Swedish  Bitters. 
ad  Longam  Vitam.    Elixir  of  Long 

Life. 
Nutrans.     Tonic.     (Allaire,  "Wood- 
ward &  Co.,  Peoria,  Illinois.) 
Pectorale.     Compound  ammoniated 
elixir  of  liquorice  with  oils  of  fen- 
nel and  anise. 
Proprietatis    (Paracelsi).         Com- 
pound tincture  of  aloes  and  myrrh. 
Purgans.      Compound    tincture   of 

jalap. 
Rhei  Darelii.     Tinctura  rhei  dulcis. 
Roborans  Whyttii.  Compound  tinc- 
ture of  cinchona  (containing  saf- 
fron). 
Salutis.       Compound    tincture    of 

senna. 
Stomachic.     "I  Compound     tincture 
Stoughton's.  I      of  gentian. 
Viscerale.     Compound  tincture   of 

orange  peel  and  gentian. 
Vitrioii  Mynsichti.     Aromatic  sul- 
phuric acid. 


Emplastrum  Cantharidum  Perpetuum. 
A  mild  cantharidal  plaster. 
Fuscum.     Mother  plaster.    Univer- 
sal phi.ster.     Brown  salve. 
Gummosum.    Compound  plaster  of 
galbanum. 
Ens  Martis.     Ammoniated  iron. 

Veneris.     Ancient  name  of  ammo- 
nium and  copper  chlorides. 
Epidermine.     Ointment  basis,  consisting 
of  white  wax,   water,   gum,   and  gly- 
cerin, equal  parts. 
Ergotole.    Specialty  of  Sharp  &  Dohme, 

Baltimore. 
Eserine.     Physostigmine. 
Essence  (French).     Volatile  oil. 

of   Mirbane.      Nitrobenzol.     (Arti- 
ficial oil  of  bitter  almonds.) 
Eth^rolat,       Etherolature,       Eth6rol6 
(French).     Correspond  to  the  alcoholic 
terms.     (See  Alcoolat,  etc.) 
Ethyl    Bromide.         Mt)nobrom-ethane. 
Must  not  be  confounded  with  ethylene 
bromide. 
Ethylene    Bromide.        Dibrom-ethane. 

Different  from  ethyl  bromide. 
Eucalypteol.       Eucal3'ptene    bichloride 
(according  to  Lafarge).     (Antiseptic.) 
Eucalyptoresorcin.        Combination    of 

eucalyptol  and  resorcin. 
Eulyptol.     A  mixture  of  salicylic  acid, 
carbolic   acid,  and  oil   of  eucalyptus. 
(Antiseptic.) 
Euphorin.     Phenyl-urethane.      Phenyl- 
ethj'lic  urethane.      Ethyl  and  phenyl 
carbamate. 
Europhen.     Diisobutylorthocresoliodide. 

Substitute  for  iodoform. 
Exalgin.       Methylacetanilid.      Methj'.l- 

phenylacetamide.     (Anodyne.) 
Exodine.     Mixture  of  acetanilid,  sodium 
salicylate,    and     sodium     biearbonate. 
Exodyne.     (Antipyretic.) 
Expectorant,    Stokes's.        Senega    and 
squill  cough  mixture  with  ammonium 
carbonate. 
Extract   of    Apple,    Ferrated.      Crude 

iron  malate. 
Extractum  Catholicum.    Compound  ex- 
tract of  rbubarb. 
Martis  Pomatum.    Crude  iron  mal- 
ate in  the  form  of  extract. 
Panchymagogum     Crollii.       Com- 
pound extract  of  rhubarb.     (Rhu- 
barb, aloes,  jalap,  soap.) 
Eyesolene.       Eye-salve    of    Spitler    & 

Drexler,  Paterson,  N.J. 
Eyestones.     Crabs'  eyes. 


Faba  Porcina.  |  The   fruit  of  Hyoscya- 

Suilla.  J      mus  niger. 

Purgatrix.     Castor  oil  bean. 
Fsecula.     Starch.     (Amylum.) 
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Fairoline.     Ointment  of  unknown  com- 
position. 
Farina  Hordei  Praeparata.    Barley  flour 
heated  in  a  steam  bath  for  about' thirty 
hours. 
Febricide.      Antipyretic.      Composition 
unknown.       (Health    Restorative  Co., 
New  York.) 
Ferri  Scobs.     Iron  filings. 
Ferro    Pagliari.       Solution    of    ferrous 

chloride. 
Ferrugo.     Iron  rust. 
Ferrum   Alcoholisatum.      Finely  pow- 
dered iron,  which  is  not  the  same 
as  reduced  iron. 
Limatum.     Iron  filings. 
Pomatum    (extract,  tincture,    etc.). 
Iron  nialate. 
Firwein.     Contains  bromine,  iodine,  and 
phosphorus  with  balsams.     (Tilden  & 
Co.,  New  Lebanon,  N  Y.) 
Flake  White.     Carbonate  of  lead. 
Flea  Seeds.     Seeds  of  Nigella. 
Flores    Antimonii.      Antimony   sesqui- 
oxide. 
Benzoes.     Benzoic  acid. 
Bismuthi.     Bismuth  oxide. 
Zinci.     Zinc  oxide. 
Flos  i^ruginis.     Copper  acetate. 
Flos  Salis.     S.)dium  subcarbonate. 
Fluor  Spar.     Calcium  fluoride. 
Flowers  of  Antimony.     Oxide  of  anti- 
mony. 
of  Benjamin.     Benzoic  acid. 
of  Zinc.     Oxide  of  zinc. 
Fo-di-ta.    A  pepsin  tablet.     (New  York 

&  Chicago  Chemical  Co.) 
Formalin.     40  per  cent,  solution.     For- 
maldehyde.    (Antiseptic.) 
Formol.     Formaldehyde. 
Formylum  Chloratum.     Chloroform. 
Fossiline.     Similar  to  petrolatum,  vase- 

lin,  etc.     Vaselin. 
Frankincense.     Olibanum. 
French   Polish.     An  alcoholic  solution 
of  shellac. 
White.     Pulverized  talc. 
Friar's  Balsam.     Compound  tincture  of 

benzoin. 
Fromentin.     The  embryo  of  wheat. 
Fuligokali.    An  alkaline  solution  of  soot 

evaporated  to  dryness. 
Fuller's  Earth.     A  species  of  clay. 
Furfur.     Bran. 

Fustic,  Old.  The  wood  of  Moras  tinctoria. 
Young.     The  wood  of  llhus  cotinus. 


Galactic.     Lactic. 
Galena.     Lead  .-julphide. 
Gallacetophenone.       Methylketotrioxy- 

benzol.  Mothylketotrioxybenzene. 

Trioxyacetophenone.     Alizarin-yellow 

"C."' 


Gallein.  Coal-tar  color.  Used  a.s  un 
indicator. 

Gallobromol.     DibrornogHllic  acid. 

Gambir.      I'aje  gum  catechu. 

Gannal's  Solution.  Solution  of  alumi- 
num  acetate. 

Gelatol.  Ointment  basis,  con.'-isting  of 
oil,  glycerin,  gelatin,  and  water. 

Gentian,  White.  A  (ierman  rural  do- 
mestic medicine,  which  is  dried  white 
dog-dung. 

Glacialin.  Mixture  of  borax,  boric  acid, 
and  sugar  (or  glycerin). 

Glacies.     Ice. 

Mariae.  Isinglass-stone ;  Muscovy 
glass.  (A  variety  of  calcium  sul- 
phate.) 

Glandes  Quercus  (Tostae).  Acorns. 
(Acorn  cdtiee.) 

Glass  Gall.     Tiie  scum  forming  on  the 
surface  of  melting  glass. 
of  Antimony.      Vitrified  antimony 
oxide. 

Globuli  Martiales.  A  crude  iron  tar- 
trate in  the  form  of  balls  or  marbles. 

Glonoin.     Nitroglycerin.     Trinitrin. 

Glusidum.  The  oHicial  name  for  sac- 
charin in  the  Brit.  I'h. 

Gluten.     Glue. 

Glycere  (Glycerat)  (French).  Soft  or 
solid  glycerin  prej>arations. 

Glycerinum  Pepticum.  One  of  Fair- 
child's  pepsin  })reparations. 

Glycerole  (French).  Liquid  glycerin 
preparations 

Glyceryl  Borate.     Boroglyccride, 

Glyconin.  A  mixture  of  yolk  of  egg 
and  glycerin. 

Glycozone.  I'robably  a  solution  of  hy- 
drogen peroxide  in  glycerin.  (Mar- 
chand.  New  York.) 

Gommeline.     Crude  dextrin. 

Grains  d'Avignon.  P'rench  berries 
(Khainnus  iiifcct<>rius). 

Graphite.      Black  lead. 

Green  Vitriol.     Ferrous  sulphate. 

Guaiacolsalol.  (iuaiacol  ^alicylatc.  (In- 
testinal antiseptic.) 

Gum  Dragon.     Tnigacanth. 

Gummi  Elasticum.     India  rubber. 
Guttae  (Gutti).     (Janiboge. 
Rubrum  Gambiense.     Kino. 
Scorpionis.    l  (;,„„  ,p,,i,ie. 
Thebaicum.  ) 

Gunjah.     Cannabis  Indica. 

Gypsum.     Pla.'itcr  of  Paris. 

H. 

Haematites.     Bloodstone. 
Haematogen.    Iron  albuminate,  a.s  found 

in  eggs. 
Haemogallol.     Produced  by  the   nctii«n 

of  pvrogallol  upon  the  coloring  matter 

of  blood.     Reduction  product  of  hivni- 

alin.     Blood-producer. 
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Haemol.   Produced  by  the  action  of  zinc- 
dust  upon  the  coloring  matter  of  the 
blood.     Keduction  product  of  hagmatin. 
Blood-producer. 
Hagiospermus.     Santonica. 
Hamburg  Drops.     A  kind  of  "  Swedish 
Bitters. ' ' 
Tea.      Identical  with    St.   Germain 
tea,  ditferently  flavored. 
Headine.      Mixture    of    acetanilid    and 
sodium  bicarbonate.     (Headache  cure.) 
Heberden's  Ink.     Aromatic  mixture  of 

iron.      {Ph.  Dublin.) 
Helianthin.      Methyl-orange.       (Anibn 

color.) 
Hepar.      Liver  (of  sulphur,  antimony, 
lime,  etc.). 
Antimonii.    An  impure  antimonium 

and  potassium  sulphide. 
Sulphuris.        Potassa      sulphurata. 
"  Liver  of  sulphur." 
Herba  Corta.      Specialty  of   Griswold, 

Hartford,  Conn. 
Hiera    Picra.      (Incorrectly,   but    com- 
monly,   called    Hicra   Picra.)      Pulvis 
aloes  et  canellie. 
Hill's  Balsam  of  Honey.     A  tincture 

of  tolu,  honey,  etc. 
Hips.     The  fruit  of  dog-rose. 
Homberg's  Phosphorus.   Calcium  chlo- 
ride. 
Pyrophorus.      A  mixture  of  alum 
and  brown  sugar,  or  of  potassium 
sulphide,    alumina,   and  charcoal. 
Huxham's    Tincture   of    Bark.      Com- 
pound tincture  of  cinchona. 
Hydracetine.        Acetophenylhydrazme. 

Pyrodine.     Acetylphenylhydrazine 
Hydi-argyri  Oxymurias.     Corrosive  chlo- 
ride of  mercury.  . 
Hydrargyrus  Muriatus.    Corrosive  chlo- 
ride of  mercury.                      _ 
Hydrastis,  Colorless.     Solution  of    hy- 
drastine  in  glycerin  and  water.    (Keith 
&  Co.) 
Hydrochrite.     Barley  water. 
Hydrolat  (French).     A  distilled  water. 
Hydrole    (French).     An    aqueous    solu- 
tion. .  , 
Hydroleine.    A  kind  of  pancreatic  emul- 
sion of  cod-liver  oil.    (Crittenden,  New 

York.)  .        ^  .,  ,    , 

Hydronaphtol.     Antiseptic.     Said  to  be 

different  from  betanaphtol.       (Kigney 

&  WolflF,  New  York.) 
Hydropege.     Spring  or  hydrant  water. 
Hydrophilous  (Hygrophilous)  Cotton. 

Absorbent  cotton. 
Hygrine.     One  of  the  alkaloids  of  coca. 
Hypnal.      Cbloral-antipyrin.       Trichlo- 

raldehydphenyldimethylpyrazolone. 

(Hypnotic.) 
Hypnone.     Acetophenone.    (Hypnotic.) 
Hypoderms.    Tablets  for  hypodermic  in- 
jections.   (Allen  &Hanbury,  London.)  1 


I. 

IchthyocoUa.     Isinglass. 
Ichthyol.     Ammonium  ichthyol-sulpho- 
nate  from  a  peculiar  bituminous  shale. 
Indian  Pink.     Spigelia  marilandica. 

Tobacco.     Lobelia  inflata. 
Indicum.     Indigo. 
Inflammable  Air.     Hydrogen. 
Ingluvin.    Pepsin  obtained  from  the  crop 

of  chicken. 
Injection  Brou.     A  French  specialty  for 

gonorrhoea. 
lodol.      Pyrrol   tetraiodide.      Tetraiodo- 

pyrrole.     (Antiseptic,  alterative.) 
lodophenine.     Combination  of  phenace- 

tin  with  iodine.     (Antiseptic.) 
lodophenochloral.     Mixture  of  tincture 
of   iodine,  carbolic   acid,    and   chloral 
hydrate. 
lodopyrine.     lodoantipyrine.      Antipy- 

rine  monoiodide. 
Iron,   Alcoholized.       Finely    powdered 
iron.     It  is  not  the  same  as  iron 
by  hydrogen. 
by  Hydrogen.     Eeduced  iron. 
Nitrogenized.     Syrup  of  iron   and 
sodium  albuminates. 
Issue  Peas.     Small   orange  berries,   oi 

round  pills  turned  from  orris  root. 
Izal.     By-product  obtained  in  coke-for- 
mation.    ' '  Thorncliffe  disinfectant. ' ' 


J- 

Japan  Earth.     Catechu. 

Jap-Menthol.     Menthol  from  Japanese 

oil  of  peppermint. 
Jesuits'  Bark.     Cinchona. 

Drops.      Contain    guaiacum,   sarsa- 
parilla,  and  Peruvian  balsam. 
Tews'  Pitch.     Asphaltum. 
Judas's  Ear.      A  fungus  of  elder-tree. 

(Exidia.) 
Jupiter.     An  ancient  name  for  tm. 
Jusculum.     Broth  (of  beef,  veal,  turtle, 
etc.). 

K. 

K.     See  also  C.  ,     -,      ^.^ 

Kairine.      Oxychinolinethyl  hydrochlo- 
rate.     (Antipyretic.) 
"  A."  Oxyquinolinethylhydride. 

(Antipyretic.) 

Kali  Aeratum.     Potassium  carbonate. 

Kalicum  Hydras.     Fused  potassa. 

Kalium,  Kali.     Potassium,  potassa 

Kaolin.     China  clay.     A  hydrated  sili- 
cate of  alumina. 

Kefir.     A  kind  of  kumyss 

Kelene.    Chelen.    Ethyl  chloride.     (Lo- 
cal anaesthetic.)  . 

Keratin.     Horn  substance,  peptonized. 

Kina  Kina.     Cinchona.  , 

King's   Yellow.      Yellow    arsenic    sul- 
phide. 
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Kochine.     Tu])orculin. 

Kodozonol  Ozonized  cod-liver  oil. 
(Ozone  Co.,  New  York.) 

Kreozonol.  Ozonized  oil  of  tar.  (Ozone 
Co.,  New  York.) 

Kresin.  A  solution  of  cresol  in  a  solu- 
tion of  sodium  cresoxyl-acetate.  (A  25- 
per-cent.  solution.) 

Kresylol.     See  Oro.sylol. 

Kumysgen.  Kumy.ss  in  a  dry  form. 
(Keed  &  Carnrick,  New  York.) 


Lac  Magnesiae.     Milk  of  magnesia. 

Virginis.     See  Virgin's  Milk. 
Lacca  Ccerulea.     Litmus. 

Musica  (Lakmus).     Litmus. 
Lactin.     Sugar  of  rnilk. 
Lacto   Preparata.       A  kind  of   malted 
milk  with  cereals,  etc.     (Reed  &  Carn- 
rick, New  York.) 
Lakmoid.     Substitute  for  litmus  ;  a  coal- 
tar  color. 
Lamium  Album.     Blind  nettle. 
Lamotte's  Drops.     Ethereal  tincture  of 

ferric  chloride. 
Lanadeps.     A  purified  lanolin.     (Lloyd 

&  Co.,  Leicester,  England.) 
Lanain.     Adeps  lanse.     Lanolin. 
Lana  Philosophica.     Zinc  oxide. 
Lanesin.     Similar  to  lanolin. 
Lanolin.      Purified  avooI   fat   emulsified 

with  water.     Adeps  lame.     Lanain. 
Lapides  Cancrorum.     Eyestones. 
Lapilli  Cancrorum.     Crab's  eyes,  crab- 
stones  ;     concretions     found      in      the 
stomach  of  the  European  crawfish. 
Lapis  Baptista.     Ancient  name  for  tal- 
cum. 
Calaminaris.     Impure   zinc   carbo- 
nate. 
Causticus.      Potassa.      (In    sticks.) 
Cceruleus.     Copper  sulphate. 
Divinus.     Copper  aluminate. 
Haematites.     Bloodstone. 
Infernalis.     Lunar  caustic.     (Fused 

silver  nitrate.) 
Lazuli.     Ultramarine. 
Smiridis.     Emery. 
Latrol.     A  substitute  for  iodoform.     By 
the  iiction  of  iodine  upon  one  of  the 
anilines.     (Clinton  Pharm.  Co.,  Syra- 
cuse, New  York.) 
Ledoyen's  Disinfecting  Liquid.     Solu- 
tion of  nitrati!  of  lead. 
Lenitive     Electuary.         Confection    of 

senna. 
LeuccEnus.     White  wine. 
Leucogene.     Sodium  bisulphite. 
Levant  Nut.      Cocculus  Indicus.     (Fish 

berries.) 
Lichen  Islandicus.     Iceland  moss. 
Life- Everlasting.      Gnaphalium    poly- 
cephalum. 


Lignia  Nitrica.     (iun-cotton. 
Lignum    Sanctum.      Guuiacura    wood. 
(Lignum  vitie.) 
Vitae.     (inaiaeum  wood. 
Limatura  Ferri.     Iron  iilings. 
Linonine.     Compound  emulsion  of  lin- 
seed   oil.       (Danbury    Pharm.     Ass., 
Conn.) 
Limine.         Absorbent    cotton    in    thin 
sheets.       (Johnson    &   Johnson,   New 
York. 
Lipanin,     An  olive  oil  containing  6  per 

cent,  of  free  oleic  acid.     (Alterative.) 
Liquor  Anodynus  (Hoffmanni).     Hotl- 
mann's  anodyne. 
Cornu  Cervi  (Liquor  C.C.).     Solu- 
tion of  ammonium  carbonate,  con- 
taining empyreumatif  oil. 
Cornu  Cervi  Succinatus  (Liquor  C. 
C.  Succinatus).     Solution  of  ain- 
nioiiium  sucfiiiaK'. 
Ferri  Oxychlorati.     Dialyzed  iron. 
Fumans   Boylii.      Ammonium   hy- 

drosulphide. 
Salicylicus,  Sellers's.    Contains  so- 
dium and  quinine  salicylates  and 
salicin. 
Seriparus.     Litjuid  rennet. 
Stypticus  Loofii.    Solution  of  ferric 

chloride. 
Tongae  Salicylatus.    SeeTongaline. 
Listerine.     Anti.-^eptic.     Contains  bonix, 
thymol,  eucaly|)tol,  oils  of  wintergreen 
and  peppermint. 
Lithiated  Hydrangea.     Kidney  remedy. 
Contains  hydrangea  and  litliium  benzo- 
salicylate.     (Lambert  Co.,  St.  Louis.) 
Lithines.    Lithia  water  tablets.    (Metcalf 

&  Co.,  Boston.) 
London  Paste.     Soda  with  lime. 
Looch  Album.    An  emulsion  of  almonds 

and  oil  of  almonds. 
Loofah.       "Vegetable     sponge;"     tho 

skeleton  of  a  gourd. 
Losophan.    Triiudometacresol.    Triiodo- 
metaeresylic  acid.    (Antiseptic  dermic.) 
Love-Apple.     Tomato. 
Luna.     Silver. 

Lysol.      Mixture  of  crcsols  with  soap. 
(Antiseptic  ) 

M. 

Magisterium  Bismuthi.     Bismuth  sub- 
nitrate. 
Coccionellse.     Carmine. 
Sulphuris.     Washed  sulphur. 
Magnesia  Alba.     Magnesium  carbonate. 

Nigra.     Blaik  manganese  oxide. 
Mala.      Poma  (ajiple). 
Mallein.     A  product  of  the  "  epizootic" 
bacilli,     prepared     by     Adamkiewicz. 
Alexine    of    glandei-s,    according      to 
Adamkiewicz. 
Marcasita.     Metallic  bismuth. 


1426 


lOLOSSARY  OF    UNCOMMON  NAMES,  ETC. 


Marine  Acid.     Hydrochloric  acid. 
Salt.     Sodium  chloride. 

Mars,  or  Martis.  Iron  (Tinctura  Martis 
is  tincture  of  iron). 

Massicot.     Lead  protoxide. 

Mater  Metallorum.     Mercury. 

Matta.  The  cortical  portion  from  a  va- 
riety of  millet-seed,  used  for  adulter- 
ating pepper. 

Maw-Seed.     Poppy-seed. 

Meadow  Saffron.     Colchicum. 

Meconium.     The  juice  of  the  poppy. 

Medulla  Bovis.     Ox-marrow. 
Lactis.     Butter. 
Sassafras.     Sassafras  pith. 

Mel  .^gyptiacum.    Liniment  of  copper. 

Melanosmegma.     Soft  (green)  soap. 

Meleguette  Pepper.  Grains  of  Para- 
dise. 

Mellite  (French).     A  honey. 

Mephite  of  Soda.  Impure  sodium  car- 
bonate. 

Mercure  Precipit6  Blanc  (French). 
White  precipitate. 

Mercurius  Dulcis.     Calomel. 

Prsecipitatus  Albus.     A  name  for 
calomel. 

i  Antimony  oxide. 


Mercury   amidopro- 
Black 


Vitae.     j 
Mercury   Alanin. 

pionate. 
Hahnemann's      Soluble. 
mercury  oxide. 
Methacetine.    Paraacetanisidine.    Para- 
oxymethylacetanilid.       Acetylmethyl- 
paramidophenol.     (Antipyretic.) 
Methanilid.     Exalgin. 
Metheglin.     Honey  wine.     Mead. 
Methonal.    Dimethylsulphonedimethyl- 

methane. 
Methozin.     Antipj^rin. 
Methylal.      Methylenedimethylic  ether. 

(Anaesthetic.) 
Metol.     Salt  of  monomethylparaamido- 

metacresol  (for  photographic  uses). 
Metopium.     Expressed  oil  of  almonds. 
Metozin.     Antipyrin. 
Metrenchyta.    Vaginal  injection ;  some- 
times a  vaginal  syringe. 
Mica  Panis.     Bread  crumb. 
Microcidin.     Sodium  betanaphtol.     So- 
dium  betanaphtolate    (75    per  cent.). 
(Antiseptic.) 
Microcosmic  Salt.   A  mixture  of  sodium 

and  ammonium  phosphates. 
Mikozone.     Hypnotic  and  sedative.    (A 

variety  of  chlorodyne). 
Milk  of  Sulphur.     Precipitated  sulphur. 
(Strictly  only  that  precipitated  by 
sulphuric  acid.) 
Virgin's.  Rose-water  rendered  milky 
by  the  addition  of  tincture  of  ben- 
zoin. 
Mineral  Gum.    Soluble  glass  ;  sodium  or 
potassium  silicate. 


Minium.     Red  lead. 

Graecorum,   Minium  Purum.    Red 

mercuric  sulphide. 
Miraculum    Chemicum.        Magnesium 

carbonate. 
Mithridate.     See  Confectio  Damocratis. 
Mistura    Acaciae.      Mucilage    of    gum 
arable  of  variable  strength. 
Oleoso-Balsamica.      An   alcoholic 
solution   of  Peru   balsam,   oil   of 
amber,  and  sundry  volatile  oils. 
Mixtura  Alba.     Compound  chalk  mixt- 
ure. 
Salina.   Potio  Riveri.    (Effervescent 

mixture  of  potassium  citrate.) 
Solvens.      Solution   of   ammonium 

chloride  with  liquorice. 
Solvens  Stibiata.     Solution  of  am- 
monium   chloride    with    liquorice 
and  tartar  emetic. 
Mixture,    Antidysenteric.      Acid   cam- 
phor mixture. 
Dysmenorrhoea.       Guaiac  mixture 

with  corrosive  sublimate. 
French.        Carbollzed    solution    of 

iodine. 
Gadberry's.     Acid  mixture  of  qui- 
nine and  iron. 
Griffith's.      Compound  mixture  of 

iron. 
Hope's.     Acid  camphor  mixture. 
MoUin.     Ointment  basis,  consisting  of  a 
glycerin  soap  containing  an  excess  of 
fat  or  oil. 
Mollisin.     Ointment  basis  of  4  parts  of 
paraffin  oil  and  1  part  of  yellow  wax. 
Molybdos.     Lead. 
Morrhuol.      Alcoholic   extract  of   cod-. 

liver  oil. 
Mosaic  Gold.     Tin  bisulphide. 
Mosquera  Preparations.    Contain  meat 
digested  by  pine-apple  juice.     (Parke, 
Davis  &  Co.,  Detroit,  Mich.) 
Mountain  Fat.     Paraffin. 
Muride. 
Murina. 

Muscus.     Moss.     (Iceland,  Irish,  etc.) 
Myrrholin.     Solution  of  myrrh  in  castor 
oil,  equal  parts.     (Alterative.) 

N. 

NaphfB   Flores   (Aqua).     Orange   flow- 
ers (water,  etc.). 
Naphtha.     Prescribed  by  English  physi- 
cians, means  pyroxylic  and  pyro^ 
acetic   spirits.      In    German    pre- 
scriptions  it  means    ether ;    often 
written  naphtha  vitrioli. 
Vitrioli.     Ether. 
Naphthalol.     Betol. 
Naphthopyrin.      Combination   of  beta- 
naphtol with  antipyrin. 
Naphthosalol.     Betol. 
Naphthyl.     Naphtol. 


Bromine. 
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Natrium,  Natron.     Sodium,  soda. 
Natro-Kali  Tartaricum.     Kochellesalt. 
Neapolitan  Ointment.     Mercurial  oint- 
ment. 
Neogale.     Fresh  milk. 
Nepenthe.      A    preparation    of    opium. 

(Ferris  &  Co.,  Bristol,  England.) 
Nice.     Nickel  carbonmonoxide. 
Nigramentum.     Black  ink. 
Nihil  Album.     Crude  zinc  oxide. 

Griseum.     Zinc  oxide. 
Nitratine.     Sodium  nitrate. 
Nitre,  Rough.     Magnesium  chloride. 
Nitrobenzin.  )  Artificial    oil     of     bitter 
Nitrobenzol.  j      almonds. 
Nitrum   Flammans.      Ammonium   ni- 
trate. 
Saturninum.     Load  nitrate. 
Nix  Zinci.     Zinc  oxide. 
Number  Six.     Tincture  of  capsicum  and 

myrrh.      (Hot  drops.) 
Nutrolactis.     A  galactagogue.     (Nutro- 

lactis  Co.,  New  York.) 
Nux  Aromatica.     Nutmeg. 

Metella.      Seed   of  Strychnos   nux 

vomica. 
Moschata.     N'utmeg. 

O. 

CEnanthic  Ether.     Artificial  oil  of  cog- 
nac, 
CEsipus.     Suint.     Impure  wool  fat. 
Oil,    "American."       Scandinavian    for 
castor  oil. 

of  Bay.  Oil  of  laurel  berries.  (Gen- 
erally is  understood  to  mean  oil  of 
bay  rum.) 

of  Ben  (or  Behen).  Comes  from  a 
Moringa,  and  is  not  the  same  as 
oil  of  benne,  which  comes  from  a 
Sesamum. 

of  Cassia,  Artificial.  Probably 
camphor  oil,  or  neutral  oil  per- 
fumed with  oil  of  cassia. 

Colza.     Oil  of  rapeseed. 

Dagget.  Empyreumatic  oil  of  birch. 
(Oil  of  liussia  leather.) 

Dippel's.  Rectified  oil  of  harts- 
horn. 

of  Eggs.  By  expression  from  hard- 
boiled  yolks. 

Leaurelle.  A  preparation  for  the 
complexion.     (Proprietary.) 

Lucca.     A  brand  of  good  olive  oil. 

of  Niobe.     Methyl  benzoate. 

St.  Jacob's.  A  liniment.  (Spe- 
cialty of  Vogeler,  Baltimore.) 

Seneka.     Crude  petroleum. 

of  Smoke.     Creosote. 

Swallow.  Infused  oil  of  elder  flow- 
ers. 

of  Tartar.  Solution  of  potassium 
carbonate. 

of  Vitriol.     Sulphuric  acid. 


Ointment,  Black  Basilicon.     Basilicon 
ointment  willi  pitch. 

Maury's.  A  conij)ound  rhubarb 
ointment. 

Volatile.     Volatile  liniment. 
Oleite.     Sodium  sulj)horicinoleate. 
Oleosa.     A  special  brand  of  eucalyptus 

oil.     (Dry.sdale  &  Co.,  London.) 
Oleum  Animale    Fcetidum.     Crude  oil 
of  hartshorn. 

Anthos.     Oil  of  rosemary. 

Betulinum.  Empyreumatic  oil  of 
birch.      (Oil  of  Ku.s;-ia  leather  ) 

Bubulum.     Neatsfo.it  oil. 

Cadmum.  Empyreumatic  oil  of 
juniper. 

Camphoratum.  Liniment  of  cam- 
])h()r. 

Castoris.  Castor  oil.  (Has  nothing 
to  do  with  castoreum.) 

Cedrae  (de  Cedro).     Oil  of  lemon. 

Chaberti.     Kectitied  animal  oil. 

Chamomillae  Citratum.  Oil  of 
lemon,  distilled  over  German 
chamomile. 

Cocois.     Oil  of  cocoanut. 

Coctum.  Fixed  oil  (olive  oil)  in- 
fused with  the  respective  nerb, 
etc. 

Cornu  Cervi  (Fcetidum).  Crude 
animal  oil. 

Fermentationis.     Fusel  oil. 

Juniperi  Oxycedri  (Empyreumati- 
cum).     Oil  of  cade;. 

Laurinum.  Expressed  oil  of  laurel 
berries. 

Lumbricorum.  I  nfused  oil  of  earth- 
worms. 

Napi.     Rapeseed  oil. 

Nucis  Moschatae.  Besides  the  two 
kinds  of  oils  (volatile  and  fixed)  see 
also  Balsam  Nucistic. 

Nucistae.  Expressed  or  volatile  oils 
of  numeg. 

Palmae  Christi.     Castor  oil. 

Petrae.  Crude  petroleum.  (Seneka 
oil.) 

Philosophorum.  Olive  oil  distilled 
over  hot  bricks. 

Fortugallicum.     Oil  of  bergamot. 

Rusci.  Empvreumatic  oil  of  birch. 
(Oil  of  Russia  leather.) 

Tartar!  per  Deliquium.  Concen- 
trated solution  of  jjotassium  car- 
bonate. 

Templinum.     Oil  of  pine  cones  and 
small  branches  of  Pinus  pumilio. 
Onguent    (French).      Ointment    which 

contains  resin. 
Opodeldoc,  Steers's.     Solid  opodeldoc. 
Orellana.     Arnotta. 

Orexin.      Phenyldihydrochinazoline  hy- 
drochloride.   '  Phenyldihydroquinazo- 
line.     (Appetizer  ) 
Orleana.     Annotta. 
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Orthine.  Orthohydrazineparaoxybenzoic 
acid.     (Antiseptic,  antipyretic  ) 

Oryza.     Kice. 

Os  Sepiae.     Cuttlefish  bone. 

Oxalium.     Potassium  binoxalate. 

Oxychinaseptol.  Orthophenolsulpho- 
nate  of  oxychinoline. 

Oxy-di-methyl-chinizin.     Antipyrin. 

Oxygen  Powder.  Sodium  peroxide  con- 
taining 20  per  cent,  active  oxygen. 
(Bleacher.) 

Oxymel.     Honey  boiled  with  vinegar, 
.^ruginis.     Honey  with  copper  ace- 
tate. 

Oxymellite  (French).  Honey  with  vin- 
egar. 

Ozokerite.  Earth-wax  ;  an  impure  par- 
affin. 


Palacetyrus.     Old  cheese. 

Palatinoid.  Gelatin  capsule  with  dry 
powder. 

Panacea  Mercurialis.     Calomel. 

Panchymagogum  Minerale  (P.  Quer- 
citani).     Calomel. 

Pancro-Bilin.  Ox-gall  and  pancreatin 
(Reed  &  Carnrick,  New  York.) 

Pan-Peptic  Preparations.  Specialty  of 
Sharp  &  Dohme,  Baltimore. 

Papine.  A  preparation  of  opium.  (Bat- 
tle &  Co.,  St.  Louis.) 

Papoid.  Digestive  principle  of  the  fruit 
of  Carica  papaia.  (Johnson  &  John- 
son, New  York.) 

Paraffinum  Molle.     Petrolatum. 

Paris  Green.     Copper  arsenite. 

Parodyn.     Antipyrin. 

Passulae.     Raisins. 

Minores.    Corinthian  raisins.    (Gro- 
cers' "  currants.") 

Pasta  Cerata.  Ointment  basis,  consist- 
ing of  yellow  wax,  water,  and  potas- 
sium carbonate. 

Peacock's  Bromides.  Contains  potas- 
sium, sodium,  calcium,  ammonium, 
and  lithium  bromides.     (St.  Louis.) 

Pearl  White.     Bismuth  subnitrate. 

Pelletierine.  Alkaloid  of  pomegranate 
bark. 

Pental.  Trimethylethylene.  Betaiso- 
amylene.     (Anaesthetic.) 

Pepperette.  Olive  pits.  (For  adulter- 
ating pepper.) 

Pepsalia.  A  peptic  salt  (probably  pep- 
sin and  saltj  for  table  use.  (Stern, 
London.) 

Perloids.  A  style  of  capsules.  (Pro- 
prietary.) 

Persio.     Cudbear. 

Phenacetine.  Paraacetophenetidine. 

Phenin.     Oxyethylacetanilid.     (Anti- 
pyretic, anodyne.) 

Phenates.     Carbolates. 

Phenazone.     Antipyrin. 
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Phenetidin.     Phenacetin. 

Phenetol.     Ethyl  phenate. 

Phenic  Acid.     Carbolic  acid. 

Phenin.  Paraacetophenetidine.  Phen- 
acetin. 

Phenocoll.  Amidoacetoparaphenetidine. 
GlycocoU-paraphenetidine.  (Antipy- 
retic. ) 

Phenolid.  Mixture  of  acetanilid  and 
sodium  salicylate.  (Antipyretic,  an- 
odyne.) 

Phenolin.     Mixture  of  soap  with  cresols. 

Phenolphthalein.  A  coal-tar  color.  In- 
dicator in  analysis. 

Phenolsulphonate.     Sulphocarbolate. 

Phenopyrin.  Combination  of  carbolic 
acid  with  antipyrin. 

Phenosalyl.  Mixture  of  carbolic  acid, 
salicylic  acid,  lactic  acid,  menthol,  and 
eucalyptus  oil.     (Antiseptic.) 

Phenyl.     Phenol. 

Phenylacetamide.    Acetanilid,  U.  S.  P. 

Phenyl-di-methyl-iso-pyrazolon.  An- 
tipyrin. 

Phenyl-di-methyl-pyrazolon.  Antipy- 
rin. 

Phenylic  Acid.     Carbolic  acid. 

Phenylone.     Antipyrin. 

Phosphin.  A  coal-tar  color.  Chrysan- 
ilin  nitrate. 

Photoxylin.  Similar  to  gun-cotton,  but 
made  from  wood-pulp. 

Phyllis  Amara.     Bitter  almond  bran. 

Physostigmine.     Eserine. 

Phytoline.  Antifat.  From  poke  ber- 
ries by  a  peculiar  process.  (Walker 
Pharm.  Co.,  St.  Louis.) 

Pichi.     Fabiana  imbricata. 

Picrol.  Diiodoresorcinmonosulphonic 

acid. 

Picropyrin.  Combination  of  picric  acid 
with  antipyrin. 

Pills,  Eternal.  Pills  of  metallic  anti- 
mony, about  15  grains  each,  which, 
after  use,  were  recovered  from  the 
stools  and  washed. 
Lapactic.  Sharp  &  Dohme's  spe- 
cialty. (Baltimore.) 
Perpetual.     See  Pills,  Eternal. 

Pinguedo.     Lard. 

Pinguoleum.     Fixed  oil. 

Pink    Powders.      Contain  calomel   and 
sugar,   colored  with   a   little  car- 
mine. 
Saucer.     The  coloring  matter  is  de- 
rived from  safflower. 

Pinus  Canadensis,  Kennedy's.  Dark  : 
compound  fluid  extract  of  Pinus  cana- 
densis. White  :  compound  solution  of 
zinc  sulphate. 

Piperazidin.     Piperazin. 

Piperazin.  Diethylendiamine.  Ethyl- 
enimine.     (Uric  acid  solvent.) 

Pip-Menthol.  Menthol  from  American 
and  European  oil  of  peppermint. 
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Pisselaeum  Indicum.     Petroleum. 
Plasma.     Glycerite  of  starch. 
Plasment.     Basis  for  urethral  injections. 
A  slimy  solution  of  Irish  and  Iceland 
moss  with  admixture  of  glycerin  and 
henzoin. 
Plaster,  Diachylon.     Lead  plaster. 

Nuremberg.  Brown  plaster.  Mother 
plaster. 
Piatt's  Chlorides.    Contains  aluminum, 

sodium,  zinc,  and  calcium  chlorides. 
Plumbago.     Black  lead.     Also  a  genus 

of  herbs. 
Plumbum  Album.     Tin. 

Scytodepsicum.      Moist   lead   tan- 
nate. 

Barium. 
Olive    pits ;    adulterant  of 


Alkaline  salts  of  sulpholeic 


Plutonium. 
Poivrette. 

pepper. 
Polysolve. 

acid. 

Poma  Aurantii  (-iorum).    Orange  buds. 
Pommade    (French).     Ointment   which 

does  not  contain  resin. 
Pompholix.     Zinc  oxide. 
Pond's    Extract.      A   private  make  of 
"distilled     extract     of     witch-hazel" 
(hamamelis). 
Potash  for  Gargling.     Potassium  chlo- 
rate. 
Potassium   Chromate   (neutral).     Yel- 
low potassium  chromate. 
Hydriodate.         Potassium     iodide. 
(Kalium    hydro-iodicum   of    Ger- 
man prescriptions.) 
Rhodanate.      Potassium   sulphocy- 
anide  (-cyanate). 
Pot-Pourri.    Fumigating  species,  chiefly 

flowers,  generally  preserved  with  salt. 
Powder,  Digestive.     Compound  powder 
of  pepsin.     (Proprietary.) 
of  Algaroth.     Antimony  oxide. 
Pr6cipite    Blanc    (French).      This,    in 
French  prescriptions,  for  internal  use, 
is    calomel  (by  the  wet  process),  and 
for   external    use    it  generally   means 
white  precipitate. 
Primuline.      Sodium   thioparatoluidinc- 

sulphonate. 
Prussian  Blue.     Iron  ferrocyanide. 
Pulvis  iErophorus.     Effervescing  pow- 
der.    (Soda,  Seidlitz.) 
Diatragacanthae.     Starch,  liquorice 

root,  gum  arable,  and  sugar. 
Digestivus.        Khubarb,    saltpetre, 

and  cream  of  tartar. 
Gummosus.     See  Pulvis  Diatraga- 
canthae. 
Infantum.     When  for  internal  use  : 
magnesia  and  rhubarb,  with  oil  of 
fennel.     "When  for  external  use : 
baby  dusting-powder. 
Jacobi.     Antimonial  powder. 
Puerorum.      See    Pulvis    Infantum 
(internal  use). 


Pumiline.  A  distillate  from  Pinus  pu- 
milio,  in  a  variety  of  forms.  (Sti-rn, 
London.) 

Punicine.  Pelletierine ;  alkaloid  of 
poiiicgninate  bark. 

Purple  of  Cassius.  Gold  pn-cipitated 
from  sohitiori  by  tin  chlnride. 

Putty  Powder.  Polishing  substance. 
Tin  oxide. 

Putz  Pomade.  A  polishing  ointment, 
containing  ft-rric  oxide,  and  probably 
pumice-.->torie. 

Pyoktanin,  Blue.     Methylviolet. 
Yellow.     Auramine. 

Pyracine.     Antijjvrin. 

Pyrazolone.     Antipyrin. 

Pyretin.  A  new  antipyretic  of,  as  yet, 
unknown  composili(jn. 

Pyrodine.  Acetophenylhydrazine.  Hy- 
dracetiti.     A(<tylphenylhydrazine. 

Pyrcenus.     Alcohol. 

Pyrogallopyrin.  Combination  of  pyro- 
gallol  with  antipyrin. 

Pyrolignine.  A  "ligneous"  (sic)  prod- 
uct from  wo(»d  tar.  (Horst,  Montreal, 
Canada).     (Antipyretic.) 

Pyrophorus.  A  mixture  of  certain  .'ub- 
staiices  which  ignite  spontaneously 
when  exposed  to  the  air. 

Pyroxylin.     Gun-cotton. 

Pyrozole.  One  of  the  coal-tar  chemi- 
cals. (Pyrozole  Chem.  Co.,  St.  Louis.) 
(Antipyretic.) 

Pyrozone.  Hydrogen  peroxide  rendered 
permanent  in  ether.  (Specialty,  Mc- 
Kesson &  Uobbins,  New  York. ) 


Q. 

Nux  vomica. 
Drop.       Vinegar 


of 


Quaker  Button. 
Quaker's    Black 

opium. 

Quassation.  In  pharmacy,  the  act  of 
reducing  roots  and  tough  barks  to  mor- 
sels. 

Quevenne's  Iron.  Inm  n'ducwl  by  hy- 
drogen. 

Quicicine.  A  solution  of  1  part  of  car- 
bolic acid  and  0.02  part  of  mercuric 
chl<)ri<l('  in  100  parts  of  dilute  alcohol. 

Quickwater.  Solution  of  mercuric  ni- 
trate. 

Quinine,  Amorphous.  The  ether  solu- 
ble part  of  (|uiiii>i(iine. 

Quinole.  Hydnuiuinone  (for  photo- 
graphic purposes). 


Radical  Vinegar.     Glacial  acetic  acid. 
Raisins,     Corinthian.        GR)cen>'     cur- 
rants. 
Ramenti  Ferri.     Iron  tilings. 
Realgar.     Red  arsenic  sulphide. 
Reddle,     lied  chalk. 
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Regulus  (Antimonii,  etc.).  The  pure 
metals,  when  separated  by  fusion. 

Resina  Elastica.     India  rubber. 

Empyreumatica  Liquida.     Tar. 
Empyreumatica  Solida.     Pitch. 
Flava.     Kosin.     (Colophony.) 
Pini.     Turpentine  (solid,  hard). 

Resopyrin.  Compound  of  resorcin  and 
antipyrin. 

Resorcinol,  Resorcin.  This  name  has 
also  been  given  to  the  fused  product  of 
resorcin  and  iodoform.     (Bielaiew.) 

Resorcinopyrin.  Combination  of  resor- 
cin and  antipyrin. 

Retinol.  Kosin  oil.  Kosinol.  Kesinol. 
(Antiseptic,  astringent.) 

"  Rex."      Extract   of  beef  of   Cudahy, 
Omaha,  Neb. 
Metallorum.     Gold. 

"  Rham.  Cat."  Abbreviation  of  Kham- 
nus  catharticus.     (Buckthorn  berries.) 

Rixoline.     Artificial  oil  of  turpentine. 

Rizine.  Rice,  partially  acted  upon  by 
superheated  steam. 

Rob  (Roob).  Inspissated  juice  (of  elder- 
berries, carrot,  juniper  berries,  etc.). 

Rodinal.  Paraamidophenol.  (For  pho- 
tographic purposes.)  Solution  of  pa- 
raamidophenol hydrochlorate,  sodium 
sulphite,  and  potassa  in  water. 

Rose  Pink.  Whiting  colored  with  de- 
coction of  Brazil  wood  and  pearl  ash. 

Rosinol.     Rosin  oil. 

Rotterin.  Antiseptic  solution,  contain- 
ing zinc  chloride  and  sulphocarbolate, 
salicylic  acid,  boric  acid,  citric  acid, 
thymol,  and  sodium  chloride.  Also  in 
pastilles. 

Rotulse.     Lozenges. 

Rouge.     Red  ferric  oxide. 

Card.       Sodium    carthamate,    from 
safflower. 

Rubigo  Ferri.     Iron-rust. 

Rubramentum.     Red  ink. 

Ruddle.     A  kind  of  red  chalk. 

Rufus's  Pills.    Pills  of  aloes  and  myrrh. 

Rusot.     Extract  of  Berberis  lycium. 


S. 

Sacchari  Fcex.     Molasses. 

Saccharin.  Orthosulphamidobenzoic 

anhydride.  Benzoyl  sulphonicimide. 
(Sweetener.) 

Saccharole  (French).  Any  moist  liquid 
preparation  (except  syrup)  which  con- 
tains sugar  in  large  proportions. 


Saccharum  Acernum. )  ]yr„„ip 
Canadense.  j        ^ 


Rock 


Candum      (Candisatum). 

candy. 
Saturni.     Sugar  of  lead. 
Saccharure  (French).     Dry  saccharole; 

medicated  sugars. 
Saffranin.     A  coal-tar  color. 


SafTrol.     A  concentrated  oil  of  sassafras  ; 
now  mostly  obtained  from  oil  of  cam- 
phor. 
Saffron,  American.     Safl[lower. 
Saim.     Adeps. 

Sal  Absinthii.     Potassium  carbonate. 
Acetosellae.       Potassium     oxalate. 
(Generally  oxalic  acid  is  expected.) 
/Eratus.     Potassium  carbonate. 
Alembroth.      A    mixture    of    mer- 
curic and  ammonium  chlorides.  ■ 
Amarum.     Magnesium  sulphate. 
Ammoniacum  Martiale.     Iron  am- 

monio-chloride. 
Ammoniacum  Secretum  Glauberi. 

Ferrous  sulphate. 
Ammoniacum  Volatile.       Ammo- 
nium carbonate. 
Anglicum.     Magnesium  sulphate. 
Argenti.     Silver  nitrate. 
Armeniacum.       Ammonium    chlo- 
ride. 
Artis.     A  mixture  of  mercuric  and 
ammonium  chlorides. 

Benjamin.  )  t>  •  j 

-,     -^    .         y  Benzoic  acid. 
Benzoin.     J 

Catharticus  Amarus.  Magnesium 
sulphate. 

Catharticus  Anglicanus.  Magne- 
sium sulphate. 

Catharticus  Glauberi.  Sodium  sul- 
phate. 

Chalybis.     Iron  sulphate. 

Cornu  Cervi.  Ammonium  subcar- 
bonate. 

de  Duobus.     Potassium  sulphate. 

Diureticus.     Potassium  acetate. 

Enixum.     Potassium  bisulphate. 

Essentiale  Tartari.     Tartaric  acid. 

Fossilis.     Sodium  chloride. 

Fuliginis.     Ammonium  carbonate. 

Gemmae.     Sodium  chloride. 

Lactis.     Milk  sugar. 

Marinum.     Sea  salt. 

M artis.     Ferrous  sulphate. 

Microcosmicum.     Salts  of  urine. 

Mirabile  Glauberi.  Sodium  sul- 
phate. 

Mirabile  Perlatum.  Sodium  phos- 
phate. 

Nitrum.     Potassium  nitrate. 

Ossium.     Ammonium  carbonate. 

Panchrestum.     Potassium  tartrate. 

Petrae.     Potassium  nitrate. 

Polychrestum  Scignetti.  Sodium 
tartrate. 

Polychrestus.     Potassium  sulphate. 

Polychrestus  Glaseri.  Potassae  sul- 
phas cum  sulphure. 

Prunelle.     Potassium  nitrate. 

Rupellensis.     Rochelle  salt. 

Sapientiae.     Sal  alembroth. 

Saturni.     Lead  acetate. 

Scientise.     Sal  alembroth. 

Sedativus  Hombergi.    Boracic  acid. 
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Sal  Sedlicensis.     Magnesium  sulphate. 
Sennerti.     Potassium  acctati;. 
Seydschutzense.      Magnesium  sul- 
phate. 
Succini.     Succinic  acid. 
Tartari.     Pota.ssium  carbonate. 
Tartari  Essentiale.     Tartaric  acid. 
Thermarum  (Carolinarum).  Carls- 
bad salt. 
Urinse.     Sodium  phosphate. 
Vegetabile.     Potassium  tartrate. 
Vitas.     Sal  alcinbroth. 
Vitrioli.     Zinc  sulphate. 
Vitrioli  Narcoticum.     Horacic  acid. 
Volatile.     Ammonium  carbonate. 
Volatile  Liquid.     Ammonia  water. 
Vomitorium    Vitrioli.        Zinc    sul- 
phate. 
Salacetol.      Salicylacetol.        (Antirheu- 
matic.) 
Salamander's    Blood.       Fuming    nitric 

acid. 
Salbromalide.     Antinervine. 
Salicyl-Bromanilide.     Antinervine. 
Salinaphtol.     Betol. 
Saliphene.     Salicylphenetidine. 
Salipyrin.     Antipyrin  salicylate. 
Salitonia.     A   saline   tonic.     (Phenique 

Chem.  Co.,  St.  Louis.) 
Salmiac.     Ammonium  chloride. 
Salol.     Phenyl    salicylate.    Phenol  sali- 
cylate.      Phenylic    ether   of    salicylic 
add. 
Salophene.  Acetylparaamidosalol.   (An- 

tirlieumatic.) 
Salt,  Fruit.     A  variety  of  Seidlitz  (or 
Seltzer)  aperient. 
Herapath's.     Quinine  iodosulphato. 
Microcosmic.     Sodium  and  ammo- 
nium phosphate. 
Seignette.     Rochelle  salt. 
Sore -Throat.     Sal  prunellae. 
of  Tartar.     Pure  potassium  carbon- 
ate. 
of  Tin.     Tin  chloride. 
Salve   Pencil.     Ointment  in  the  shape 

of  a  pencil  or  stick. 
Sandiver.     See  Glass  Gall. 
Sandyx.     Red  lead  oxide. 
Sanmetto.     A  combination  of  santal  oil 
and  saw-palmetto.      For  bladder-com- 
plaints.    (Od.  Chem.  Co.,  New  York.) 
Santal    Midy.      Gonorrhoea  capsules  of 

Grimault  &  Co.,  in  Paris. 
Santoninoxim.     Derivative  of  santonin. 
Sapo   Medicatus.      A   good   quality  of 

neutral  white  Castile  soap. 
Sapocarbol.      Mixture   of   cresols   with 

soap.     (Anti.septic.) 
Saponiment.     A  kind  of  compound  soap 

liniment. 
Saprol.     Mixture  of  crude  cresols  with 

hydrocarbons.     (Antiseptic.) 
Sarco-Peptones.     Specialty  of  Eudish. 
(Meat  peptone.) 


Saturatio.     Solution  of  sodium  citrate. 

Saturnus  (Saturni).     Lead. 

Schweinfurth's  Green.    Copper  arsenito. 

Sea-Onion.     Scjuiil. 

Sebum  (Sevumi.     Suet.     Tallow. 

Sedatine.  Antipyrin.  Also  ap[)lied  to 
paravalerylamidophenetol.  (A  new 
sedative.) 

Sedox.  A  new  dressing  for  wounds,  etc., 
similar  to  cotton. 

Seignette's  Salt.     Rochelle  .salt. 

Semen  Contra.  Wormseed  from  Bar- 
bary. 

Semen     Cynae.        Santonica.       Levant 
wormseed. 
Sanitum.     The   seed    of    Artemisia 
santonica. 

Semencina.  Levant  wormseed.  (San- 
tonica.) 

Semina  Strychni.     Nux  vomica. 

Serosine.  Hromo-anilid.  (Antipyretic.) 
(Serosine  Chem.  Co.,  St.  Louis.) 

Serum  (Lactis.etc).  \Vhey  (milk,  etc.). 

Sideros.     Iron. 

Siliqua  Dulcis.     St.  John's  bread. 

Sodae  Azotas.     Sodium  nitrate. 

Sol.     Gold. 

Soluble  Glass.  Sodium  or  potassium 
silicate. 

Solution,  Goadby's.  A  preserving  so. 
lutioii  for  animal  substances,  contain- 
ing salt,  corrosive  sublimate,  and  ar- 
senic. 

Solutol.  A  solution  of  sodium  crosolato 
in  excess  of  cresol.  Solution  of  cresols 
in  sodium  cre.sylate.     (Disinfectant.) 

Solved.  A  solution  of  cresolene  in  so- 
dium salicj'late.  Solution  of  cresols  in 
sodium  cresotate.    (Surgical  antiseptic.) 

Solvin.     See  Polysolve. 

Somnal.  Solution  of  chloral  hydrate 
and  uivthane  in  alcohol. 

Sozal.  Aluminum  salt  of  paraphenol- 
sul])honic  acid. 

Sozoiodol  (dithcultly  soluble).  Potas- 
sium salt  of  diiodoparaphenolsul- 
phonic  acid. 
Mercury,  Zinc,  etc.  The  respec- 
tive salts  of  diiodoparaphenolsul- 
phonic  acid. 

Sozoiodol  (easily  solul)l(').  Sodium  salt 
of  diiodoparaphenolsulphonic  acid. 

Spanish  White.     Bismuth  subnitrate. 

Sparadrap.     Spread  adhesive  plaster. 

Spathum  Fluoricum.     Fluor-spar. 

Species  Pectorales.  Pectoral  species. 
('•  Breast  tea.") 

Spelter.     Zinc. 

Speltrum.     Zinc. 

Sperma  Mercurii.     Mercury  acetate. 

Spermine.  An  aqueous  infu.sion  ob- 
tained from  the  prostate  gland  and 
testicles  of  animals.     (Nerve  tonic.) 

Spina  Cervina  (Baccse,  etc.).  Buck- 
thorn berries,  etc. 
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Spirit  of  Nitre.     Crude  nitric  acid. 
Pyro-Acetic.     Acetone. 
of  Salt.     Crude  muriatic  acid, 
of  Turpentine.     Oil  of  turpentine. 
Spiritus.     See  also  Liquor. 

Inflammabilis.    Alcohol  (sometimes 

whiskey). 
Juniperi.     Generally  gin. 
Lethalis.     Carbonic  acid. 
Mindereri.     Solution  of  ammonium 

acetate. 
Muriatico-^thereus.        Spirit     of 
chloric  ether.      (Not  that  contain- 
ing chloroform.) 
Muriatico-.ffithereus       Martiatus. 

Tinctura  ferri  chloridi  i3etherea. 
Nitri  Dulcis.     Sweet  spirit  of  nitre. 
Nitri  Duplex.    "| 
Nitri  Fumans.  I  Nitric  acid. 
Nitri  Glauberi.  J 
Nitrico-^thereus.    Sweet  spirit  of 

nitre. 
Odoratus.     Cologne. 
Pyroxylicus.     Methylic  alcohol. 
Sacchari.     Bum. 

Salis  Dulcis.    Spirit  of  chloric  ether. 
(Not  that  containing  chloroform.) 
Salis  Fumans.     Muriatic  acid. 
Sulphurico-.<Ethereus.       Spirit    of 

ether.     (Hott'mann's  drops.) 
Veneris.     Acetic  acid. 
Vitrioli.     Diluted  sulphuric  acid. 
Vitrioli    Dulcis.      Hoffmann's  ano- 
dyne. 
Spodium.   Crude  hone  charcoal.    (Ivory- 
black.) 
Spritz.     A  laboratory  wash-bottle. 
St.    Germain    Tea.       Contains    senna, 
manna,    elder-flowers,    and    fennel    or 
anise. 
Stannum  Cinereum.  1  gj^^^^^j^ 
Glaciale.  / 

Indicum.     Zinc. 
Steapsin.     Emulsifying  ferment  of  the 

pancreatic  juice. 
Stearin.     Stearic  acid. 
Steel  Mixture.     Mistura  ferri  composita. 
Stibio-Kali  Tartaricum.   Tartar  emetic. 
Stibium.     Antimony. 
Stilus  (Stylus).     Ointment  in  the  shape 

of  pencil  or  stick. 
Stipites  Dulcamarae.     Dulcamara. 
Storax  Calamita.     Solid  storax.     (Gen- 
erally sawdust  or  residue  of  cinchona 
preparations  mixed  with  liquid  storax.) 
Stoughton's  Elixir.    Compound  tincture 

of  gentian. 
Stypteria.     Alum. 
Styracol.     Guaiacol  cinnamate.     Cinna- 

mylguaiacol.     (Antiseptic.) 
Styrone.     Cinnamyl  alcohol. 
Succata.     "  Citron"  of  the  grocers. 
Succinum  (Oleum,  etc.).    Amber.    (Oil, 

etc.) 
Succolata.     Chocolate. 


Sucrate  (French).     A  saccharate. 
Sucrol.  Paraphenetolcarbamide.  (Sweet- 
ener.) 
Suffitus.     Fumigation. 
Sugar  Sand.     Crude  milk  sugar. 
Suint.    (Esipus.    Impure  wool  fat.    (An- 
tiseptic.) 
Sulphaminol.     Thio-oxydiphenylamine. 
Sulphas    Americanus  Australis.     Qui- 
nine sulphate. 
Sulphonal.       Diethylsulphonedimethyl- 

methane.     (Hypnotic.) 
Sulphur  Antimoniatum  Fuscum.    Pre- 
cipitated sulphuret  of  antimony. 
Auratum.     Golden  sulphur.       (An- 
timony sulphide.) 
Nigrum.     Impure  native  sulphur. 
Stibiatum      Rubrum      (Rubeum). 
Kermes    mineral,   antimony,    sul- 
phide and  oxide. 
Vivum.     Impure  native  sulphur. 
Sydenham's    Laudanum.        Wine    of 

opium. 
Syrup,  Cuisinier.     Compound  syrup  of 
sarsaparilla. 
of  Figs.    A  kind  of  compound  syrup 
of  senna,     (California  Fig  Syrup 
Co.,  San  Francisco.) 
Syrupus  Communis.     Molasses. 

Diacodii.     Syrup  of  poppy-heads. 
Domesticus.    Syrup  of  buckthorn 

berries.     (Generally  molasses.) 
Empyreumaticus.     Molasses, 
Fuscus.     Molasses. 
Hollandicus.     Molasses, 


Tabloids.     Trade-mark  name  for  com- 
pressed pellets. 
Taffetas.      Plaster   spread   on   silk  and 

similar  thin  fabrics.   * 
Tartarus.       Crude   potassium   bitartrate 
(argols).        Then,    several    potas- 
sium salts. 
Boraxatus.     Potassium  and  sodium 

borotartrate. 
Natronatus.     Rochelle  salt. 
Tartarisatus.     Potassium  tartrate. 
Vitriolatus.     Potassium  sulphate. 
Terebinthina  Cocta.    Turpentine  (hard, 

solid). 
Terra  Cariosa.     Rotten-stone. 
Foliata.     Sulphur. 
Foliata  Mineralis.    Impure  sodium 

carbonate. 
Foliata  Tartari.   Potassium  acetate. 

!;"1!°"'"-  I  Fuller's  earth. 
Fullonum.  ) 

Japonica.     Catechu. 

Ponderosa.  Natural  barium  sul- 
phate. 

Sigillata  (Alba,  Rubra).  "White 
and  red  bole. 
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!rerraline.     A  preparation  from   petro- 
leum products,  for  internal  use.     (Ter- 
raline  Co.,  Washington,  D.C.) 
Tetraiodpyrrol.     lodol. 
Tetronal.        Diethylsulphonediethylme- 

thane.     (Hypnotic.) 
Thebaicum.     Contaiiiinj^  opium. 
Therapol.         Ozonized    vegetable     oils. 

(Ozone  Co.,  New  York.) 
Theriaca.     Molasses. 
Theriaca   Andromachi.      An    aromatic 
astringent  conf(!ction  containing  opium, 
which  originally  had  more  than  70  in- 
gredients. 
Thermine.       Tetrahydrobetanaphthy  la- 
mine.     Tetrahydrobetanaphtholamine. 
(Heat  producer.) 
Thilanin.     Compound  of   sulphur  with 

lanolin.     (Dermic.) 
Thioform.      Basic  bismuth  dithiosalicy- 

late.     (Antiseptic.) 
Thiolin.      Salts   of    thiosulphonic   acid. 
Salt   of    thiolinic   acid.      Sulphonati'd 
and  sulphurated  linseed  oil. 
Thiolo.  Ammonium  salt  of  thiosulphonic 

acid.     Thiol.     Artificial  ichthyol. 
Thiosinamine.     Allylsulphocarbamide ; 
by  the  action  of  ammonia  upon  volatile 
oil  of  mustard.     (Thornclitle  disinfect- 
ant.)    See  Izal. 
Thymacetin.    Oxethylacetamidothymol. 

(Analgetic.) 
Thymolol.     Aristol. 
Tincal.     Native  borax. 
Tinctura  Hiera.     Wine  of  aloes. 
Japonica.     Tincture  of  catechu. 
Melampodii.       Tincture   of   black 

hellebore. 
Thebaica.     Tincture  of  opium. 
Tincture,    Antacrid.       Guaiac    mixture 
with  corrosive  sublimate. 
Antiperiodic.     A  kind  of  Swedish 

bitters  with  quinine. 
BestuchefF's.     Ethereal  tincture  of 

ferric  chloi-ide. 
Huxham's.     Compound  tincture  of 

cinchona  with  satlron. 
Simulo.      Tincture  of  the   seeds  of 
Capparis  coriacea.     (Nervine  ) 
Folphite.     A  dusting-powder  containing 

talcum.     (England.) 
Tolypyrin.    A  new  antipyretic.     Parato- 

lyldimethylpyrazolono. 
Tolysal.     A  compound  of  tolypyrin  with 

salicylic  acid. 
Tongaline.     Contains  tonga,  cimicifuga, 
colchicine    salicylate,    pilocarpine   sali- 
cylate,   according    to    Mellier  Co.,  St. 
Louis. 
Tonquinol.    Trinitroisobutyltoluol.  Sub- 
stitute for  musk. 
Tous-les-mois.     Canna  starch. 
Traumaticine.   Solution  of  gutta-percha. 
Treacle.  Originally  "  Theriac."  In  Eng- 
lish prescriptions  it  means  "mola.sses." 


Treacle,  Venice.     See  Theriaca  Andn)- 

niatlii. 
Trefusia.     A  natural  iron  alliuminate. 
Tribromhydrine.     Allyl  tribrnmidc. 
Trifolium       Fibrinum.        Menyanthes. 

(Huckbcan.      Hugbean.) 
Tri-Iodides,  Henry's.    For  rheumatism. 

(Kcnz  A:  Henry,  St.  Louis.) 
Trimethylamine.       Is    not  exactly    the 

same    as    ])ropylamine,    though    often 

prescribed  thus. 
Trional.       Triethylsulphonmethylethyl- 

metiiane.  Diethylsulphonornethyl- 

ethylniethane      (Hyi)notic.) 
Trip.     Iron  subcarbonate. 
Tritica.     A    kidney  remedy      Probably 

a    preparation     of    Triticum    rcpens. 

(Scarles  &  Hereth,  Chicago.) 
Trypsin.       Peptonizing  ferment  of  the 

pancreatic  juice. 
Tuberculin.     A  product  of  the  tubercla. 

bacilli,  according  to  Koch. 
Tuberculocidin    (shortened    "  T.    C," 
or   Alexine   "  T.   C").      Purified 
tuberculin,  according  to  KIcbs. 
"  E."    Mixture  of  tuberculin  (Koch) 
and     tuberculocidin    (Klebs),    ac- 
cording to  Spengler. 
Tumenol.     A   preparation  of  tumeDol. 
sulphonic  acid. 
Powder.     Also  a  preparation. 
Turbeth  Mineral.    Yellow  mercuric  s\ih 

phat<^ 
Turionis  Pini.     Pine  cones. 
"  Turps."     Oil  of  turpentine. 
Tusche.     India  ink. 
Tushy-stone.     A  gray  zinc  oxide. 
Tutia.     Impure  zinc  carbonate  or  oxide. 
Tutty.     Impure  zinc  oxide. 


U. 


Ultramarine.     German  blue. 
Unction.     Mild  mercurial  ointment. 
Unguentum  .ffigyptiacum.    Honey  with 
acetate  of  copper. 
Cerussse    Acetatae    (P.    L.    1787). 

Cerate  of  lead  acetate. 
Diapompholygos.    Ointment  of  im- 
pure zin;'  o\i<le. 
Myrrhae.      Ointment  ba.sis :   1   part 
of   myrrh    and    10    parts    of   wax 
melted  together  with  oil. 
Nervinum.    Compound  ointment  of 

rosemary. 
Ophthalmicum.      A  mild  ointment 

of  Mienuric  oxide. 
Quercinum.     Soft  (moist)  lead  tan- 

nate. 
Scytodepsicum.       Moist  lead   tan- 
nate. 
Uralin.     Uniliuni. 

Uralium.     Cbloml-uretban.      rralin. 
Uretbane.     Ethvl-carbamate. 
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Uricedin-Stroschein.  Compound,  con- 
taining in  100  parts  27.5  sodium  sul- 
phate, 1.6  sodium  chloride,  67  sodium 
citrate,  and  1  9  lithium  citrate. 

Uropherin.  Theobromine,  lithium,  and 
sodium  salicylate.     (Diuretic.) 

V. 

Valerate.     Valerianate. 

Vallet's  Pills.  Pills  of  ferrous  carbon- 
ate. 

Valoid.  Trade-mark  name  for  fluid  ex- 
tract. 

Valonia.     Fruit  (acorn)  of. 

Vapor  Antiloimius.     Chlorine. 

Vegetable  Optic.  Horapath's  salt. 
Quinine  iodosulphate. 

Venus.     Copper. 

Crystals  of.     Copper  acetate. 

Vervain's  Balsam.  Compound  tincture 
of  benzoin. 

Vienna  Powder.     Pota.ssa  with  lime. 

Vigoral.  A  mixture  of  beef  extract  and 
powdered  beef.  (Armour  &  Co. ,  Chi- 
cago.) 

Vin  Mariani.  Compound  wine  of  coca. 
French  specialty. 

Vinegar  of  the  Four  Thieves.  An  aro- 
matic vinegar  of  the  French  Pharmaco- 
poeia. 

Vinolia  Preparations.  Contain  zinc 
oxide  and  borax. 

Vinum    Adustum.      Alcohol.      (Some- 
times brandy.) 
Crematum.     Brandy. 

Virgin's  Milk.  A  mixture  of  tincture 
of  benzoin  and  water. 

Viride  .ffiris.  Verdigris.  (Crude  cop- 
per acetate.) 


Viscum  Album. 
Vitriolum  Cupri. 


Mistletoe. 
Blue  vitriol. 

W. 


Wade's  Drops.     Compound  tincture  of 

benzoin. 
Wash  Rag.     Lufla  a?gyptiaca. 

Goulard's.     Lead  water. 
Waterglass.     Sodium  or  potassium  sili- 
cate. 
White  Copperas.     Sulphate  of  zinc. 
Flake.     Lead  carbonate. 
Liquor.     Southern   negro   term   for 

alcohol. 
"  Nix."     Crude  zinc  oxide. 
Pearl.     Bismuth  subnitrate  or  chlo- 
ride. 
Permanent.     Artificial  barium  car- 
bonate or  sulphate. 
Wolfram.     Tungsten. 
Wolframate.     Tungstate. 
Wound  Balsam.      Compound  tincture 
of  benzoin. 

Y. 

Yellow  Arsenic.      Yellow   arsenic   sul- 
phide. 


Zea.   Maize.    Indian  corn. 
Zinc  Flowers.     Zinc  oxide. 
Zinchaemol.     The  same  as  hasmol. 
Zootic  Acid.     Priissic  acid. 
Zooticum.    As  adjective  to  several  salts. 

Hydrocyanate. 
Zymine.     English  name  for  pure  pan- 

creatin. 
Z.  Z.     Anciently  myrrh,  now  zingiber. 

Ginger. 
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Abbreviations,  ambiguous 

1118 
and  signs  used  1069 

of  terms  used  in  pre- 
scriptions 1118 
Abies  balsamea          875,  910 
canadensis               875,  917 
excelsa                     875,  911 
pectinata  875 
Abietic  acid                908,  910 
anhydride                908,  910 
Absinthin  898 
Absinthium  898 
oil  876 
Absolute  alcohol        813,  8U 
Absorbent  cotton  772 
Abstracta                     458,  460 
Abstracts                      458,  460 
administration                459 
general  formula  for        458 
preservation                     469 
Abstractum  aconiti             460 
belladounse                      460 
conii                                460 
digitalis                           460 
hyoscyami                       460 
ignatiae                            460 
jalapse                              460 
nucis  vomicaa                 460 
podophylli                        460 
senegsB                             460 
Valerianae                        460 
Acacia                                 799 
catechu                            962 
compound  powder      1375 
emulsion  castor  oil     1334 
mixture                       1361 
mucilage               314,  799 
Senegal                            799 
syrup                     300,  799 
Aceta                                   436 
Acetal                                    836 
Acetanilid                            783 
compound  powder      1375 
Acetanilidum              757,  783 
Acetate,  aluminium,  so- 
lution                          1349 
ammonium,       concen- 
trated solution          1350 
amyl                                 836 
lead,  pills                     1275 
methyl                               838 
potassium,  elixir         1325 
and  juniper,  elixir  1325 
strychnine  solution. 
Hall's                 1359 


Acetated      tincture      of 

opium  1291 

Acetic  acid  775,  KXiy 

camphorated  1278 

glacial  777 

ether  825,  844 

turpentine  liniment    1348 
Acetico-tartrate   of    alu- 
minium, solution     1349 
Acetone  780 

mixture  (Dr.  W.  L.  At- 
lee)  1278 

Acotophenone  780,  790 

Acetous  liquids  made  by 

percolation  436 

Acetum  acerrimum  1417 

aromaticum  1303 

bezoardicum  1417 

lobelia  1290 

opii  436,  975 

sanguinariae  1296 

Saturni  1417 

scillte  436,  437,  944 

theriacale  1417 

Acetylen  781 

Acetyl-naphtalin  781 

Acetylparamidophenyl- 

salicylate  792 

Acetyl-phenylamino         1417 

Acetylpbenylhydrazin       789 

Achillea  904 

millefolium  904 

Achilleine  904 

Acicular  crystals  240 

Acid,  abietic  908,  910 

acetic  775,  781 

camphorated  1278 

diluted  777 

glacial  777 

aconitic  1005 

anemonic  903 

anthemic  900 

auticylic  1417 

ai-abic  798 

aromatic  sulphuric       483 

arsenous  742 

artaiithic  892 

benzoic  913,  914,  915 

boracic  517 

boric  517 

tests  for  516 

boroboracic  1417 

boroboric  1417 

boru-ssic  1417 

bromic  49;{ 

butyric  781.  105S 

camphor  mixture       1362 

carbazotic  1417 


cid,  carbolic 

783 

crude 

784 

glyccrite 

1278 

iodized 

1304 

carbonic 

614,  781 

carminio 

1056 

cathartic 

951 

cerotic 

1057 

cetin-elaic 

1053 

cetraric 

798 

chelidonic 

1004 

chenotaurocholic 

1052 

chloric 

493 

chromic 

691 

chrysophanic 

952 

cinchotannic 

982 

cinnamic  913,  914 

citric  847 

saccharated  1304 

coalic  1417 

convolvulinolic  940 

copaivic  893 

cresotic  790 

cresotinio  790 

cresylio  1417 

cubebic  892 

digallio  960 
diiodparaphenolsul- 

phonic  839 
diluted     glacial  phos- 
phoric 1304 
hy<lrobr()mic  477 
hydrochloric  477 
hypophoiijihorous         488 
muriatic  477 
nitric  480 
nitrohydrochlorio       481 
nitromuriatic  481 
phos-phoric  488 
sulphuric  484 
dropper  474 
elixir,  Ilaller's  1367 
ergotic  947 
ethyl-sulphurio  837 
euf^enio  868 
euonic  956 
ferric  655 
filicio  901 
filiUnnio  901 
formic  896,  1060 
fumario  798 
gallic  901 
gallotannio  960 
gambogio  0&4 
gelseuiinio  996 
gentisio  941 
glycocholio  1052 
glycyrrhizic  808 

1486 
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cid,  guaiacic 

912 

guaiaconic 

912 

guaiaretio 

912 

hederic 

950 

hippuric 

916 

hydriodic 

493 

syrup  300,  500 

hydrobromic,  diluted    477 

hydrochloric  475 

diluted  477 

hydrocyanic  781 

diluted  881, 882 

Scheele's  882 

hydrosulphuric  781 

hyoglycocholic  1052 

hyoscinic  1015 

hyotaurocholic  1052 

hypoehlorous  493 

hypophosphorous  570 

diluted  488,  1304 

hyposulphurous  603,  504 

igasuric  993 

ilicic  950 

iodic  493 

ipecac  uanhic  1007 

kinic  982 

kinotannic  963 

kinovic  982 

kramero-tannic  963 
lactic                   973,  1050 

lactucic  903 

laurostearic  1053 

lichen-stearic  798 

lobelic  1011 

lupamaric  895 

maizenic  902 

malic  848 

manganic  652 

margaric  921 

mastichic  911 

meconic  973 

melilotie  950 

metaboric  517 

metapectic  849 

metaphosphoric  603,  509 

diluted  1304 
mixture,  sulphuric     1367 

muriatic  475 

diluted  477 

myristic  1053 

nancic  1417 

nitric  479 

diluted  480 

nitrohydrochloric  480 

diluted  481 

nitromuriatic  480 

diluted  481 

nitrous  479 

oleic  921,  928 

ophelic  942 

orthophosphoric  509 

oxalic  774 

*-oxynaphthoic  791 

palmitic  921,  1057 

perchloric  493 

periodic  493 

permanganic  652 

phenic  1417 
phenylhydrazin- 

laevulinic  789 
phosphate,  solution  of 

1269, 1349 


Acid,  phosphoric  486 

diluted  488 

tests  for  509 

phosphorous  503 

phthalic  791,  915 

picric  791 

piperic  891 

podophyllinic  955 

polygalic  949 

prussic  881 

pyroboric  517 

pyrogallic  962 

pyrophosphoric  509 

pyrophosphorous  503 

quercitannic  964 

quinic  982 

quinovic  941 

rheotannic  952 

rheumic  952 

rosolic  781,  792 

salicylic  787 

cotton  1279 

elixir  of  1309 

santalic  948 

sclerotic  947 

sozoiodolic  1417 

sozolic  1417 

sphacelic  947 

stannic  698 

stearic         921,  930,  1053 

succinic  792,  917 

sulphoearbolic  580,  792 

sulphocyanic  781 

sulphophenic  792 

sulphovinic  837 

sulphuric  482,  504 

aromatic  483 

diluted  484 

sulphurous  485,  504 

sulphydric  781,  1417 

tannic  960 

glycerite  of  1290 

tartaric  845 

saccharated  1305 

taurocholic  1052 

thiolinic  1059,  1417 

thiosulphuric  504 

toxicodendric  948 

tribasic  phosphoric         509 

tumenolsulphonic  1417 

valerianic  896 

xantho-proteic  480 

zootic  1434 

Acids  as  solvents  201 

Acidum  aceticum  757,  775 

dilutum  757,  777 

glaciale  777 

arsenosum     475,  742,  757 

asepticum  1417 

aseptinicutn  1417 

benzoicum  915 

boricum  514,  517,  757 

bromicum  493 

butyricum  1058 

carbolieum  784 

crudum  783 

iodatum  1304 

chloricum  493 

chloronitrosum  1417 

chromicum    475,  691,  757 

citrieum  847 

saccharatum  1304 


Acid,  coeruleum  1417 

formicum  1060 

gallicum  961 

hydriodicum  493 

hydrobromicum    dilu- 
tum 475,  477,  757 
hydrochloricum    475,  757 
dilutum     475,  477,  757 
hydrocyanicum  dilu- 
tum 881 
hypochlorosum  493 
hypophosphorosum  di- 
lutum         475,  488,  758, 
1304 
hyposulphurosum  603 
iodicum                             493 
lacticum              758,  1050 
metaboricum  617 
metaphosphoricum         603 
dilutum                    1304 
metastannicum                698 
muriaticum   oxygena- 

tu/n  1417 

nitrico-nitrosum  1417 

nitricum        476,  479,  768 

dilutum     475,  480,  758 

nitrohydrochloricum      476, 

480,  768 

dilutum     475,  481,  768 

oleicum  928 

ossium  1417 

oxalicum  774 

perchloricum  493 

periodicum  493 

phosphoricum  476,  486,  758 

dilutum     475,  488,  768 

glaciale  dilutum     1304 

phosphorosum  603 

pyroboricum  617 

pyrophosphorosum  603 

salicylicum  787 

scytodepsicum  1417 

stannicum  698 

stearicum  930 

sulphuricum  475,  482,  758 

aromaticum     475,  483, 

758 

dilutum     476,  484,  768 

sulphurosum 

475,485,758 
tannicum  960 

tartaricum  845 

saccharatum  1305 

Acipenser  huso  1064 

Aconine  1005 

Aconite  1005 

and    chloroform     lini- 
ment 1347 
extract                 445,  1006 
Fleming's  tincture     1399 
fluid  extract       394,  1005 
liniment                        1293 
tincture               359,  1005 
Aconitic  acid  1006 
Aconitine                 1006,  1013 
ole»te                           1368 
Aeonitum  1006 
napellus                1005,  1013 
Acorn  796 
A  corns  calamus           874,  875 
Acridine  781 
Acrinyl  thiocyanate          883 
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Actaea,  compound  syrup 

1387 

Actina  1417 
Adansonia  digitata  8U1 
Adapter,  use  154 
Adapters  154 
Adeps  1044 
anserinus  1417 
benzoinatus            914,  1045 
gadi  1417 
laniB  1417 
hydrosus  1046 
ovillus  1417 
Adhesive  plaster  12G0 
Adiantum  capillus  Ven- 
eris 801 
Adipatum  1417 
Adipocere  921 
Adjuvant  elixir  1309 
Administration     of    ab- 
stracts 459 
Adonidin  950 
Adonis  vernalis  950 
fluid  extract  1337 
Adragante  1417 
^gle  marmelos  801,  904 
Aerfixus  1417 
Aerosus  lapis  1417 
Aerozol  1417 
^rugo  1417 
iEs  1417 
aratum  1417 
^sculetin  940 
iEsculin  940 
^sculus  hippocastanum  927, 
940,  9fi6 
^ther  819 
aceticus  825 
fortior  819 
oleum  1417 
vegetabilis  1417 
^thiops  antimonialis       1417 
martialis  1417 
mincralis  1417 
per  se  1417 
vegetabilis  1417 
Affium  1417 
African  pepper  893 
Agaric,  white  898 
Agaricus  albus  898 
Agate  618 
ware  evaporating  dish    139 
Agathin  1417 
Agnine  1417 
Agopyrin  1417 
Agrimonia  9()6 
eupatoria  966 
Agrimony  966 
Agropyrum  repens  809 
Aitken's  tonic  pills       1274, 
1374 
Akazga  1012 
Albastine  1417 
Alanin-morcury  1417 
Alboline  1417 
Album  graecum  1417 
Albumen,  egg  1060 
ovi  1060 
test-solution  1069 
Alcohol                356,  759,  813 
absolute                  813,  1069 
absolutum  813 


Alcohol  as  a  solvent  201 

deodoratum  814 

deodorized  814 

diluted  815,810 

dilutum  815,  81G 

ethyl  813 

glyceric  932 

mcthylio  780,  838 

myricyl  1057 

sulphuris  1417 

Alcoholic  extract   bella- 
donna leaves     445,  997 
eye-wash  1385 

liquids   made  by   per- 
colation or  macera- 
tion 355 
mixture,  Gubler's       1280 
solutions                           324 
Alcoholmeters  84 
Alcoholmctrical  table         817 
Alcohols                                812 
Alcoleno                              1417 
Alcoolat                              1417 
Alcoolature                       1417 
Alcoolo                              1418 
Aldehyde    776,  812,  830,  832 
cinnaraic                           868 
its     derivatives     and 

preparations  830 

methyl- protocatechuio 
acid  870 

Alder,  black  951 

Alegar  1413 

Alembic  146,   147 

Aletris,  fluid  extract      1337 
Aleurites  triloba  927 

Alexandria  senna  951 

Alexine  1418 

Algarobia  glandulosa        801 
Algaroth  1418 

Alisma  898 

plantago  898 

Alkali  metals  520 

vegetables  1418 

volatile  1418 

Alkalies  and  their  com- 
pounds 520 
Alkaline    copaiba    mix- 
ture                         1284 
mercuric  potassium  io- 
dide test-solution       1075 
solution,  copper           1079 
tar               1278,  1357 
sulphur  ointment        1302 
Alkalithia                          1418 
Alkaloidal  assay  by  im- 
miscible solvents       1092 
Alkaloids                              971 
cadaveric                        1059 
Alkanet  916 
Alkathrc])ta                       1418 
Alliaria  officinalis  885 
Alligation      ai)plied      to 

pharmacy  98 

Allium  884 

sativum  884,  885 

Allspice  869 

oil  869 

Allyl  iso-thiocyanato         8H3 

sulphate  883 

sulphiile  884 

sulpho-carbamide  885 


Allyl  sulphooyanido  883 

Hulpho-urea  885 

tribromido  886 

Allylon  781 

Almond,  bitter  879 

bran  1418 

compound  powder       1375 

emulsion  3iG,  'Jl'l 

milk  31U 

swuet  91.' I 

syrup  302,  921 

expressed  oil  922 

Almouds,  oil  of  sweet      922 

Alnuin  917 

Alnus  rubia  917 

Aloe  barbadensis  956 

perry  i  956 

puriticata  057 

socotriua  956 

vera  956 

Aloes  and  asafetida  pills  9.')", 

1219 

and  canella  powder  12H9, 

1375 

and  iron  pills       957,  1219 

and  mastic  |)ills  1219 

and  myrrh  pills  957,  1219 

tincture  3G0 

an<l  ])odophyllum  pills 

(conijiouud)  1371 

Barbadocs  'J.j6 

compound  decoction  1309 

Curasao  956 

extract  of  445,  957 

pills  957,  1218 

purified  957 

Socotra  957 

Socotrino  956 

tincture  359,  957 

wine  1302 

Zanzibar  957 

Aloin  957 

compound  pills  1371 

Aloinum  967 

Alosa  menhaden  1059 

Alpinia  ofticinarum    876,  898 

Alsop's  infusion  jar  345 

Alstonia  constricta  1030 

scholaris  1012 

Alstonine  1012 

Altha'a  800 

officinalis  800 

syrup  302,  SOI 

Alum  GI4 

dried  615 

gargle  1273 

rock  1418 

Roman  1413 

root  966 

Alumen  644,  759 

exsiccatum   644,  645,  759 

plumosum  1413 

rupcum  1418 

ustum  615 

Alumina,  hydrated  646 

Alumini  acctas  644 

bromidum  614 

chloridum  644 

hydrn,s  614,  646,  "59 

iodidum  644 

nitras  644 

oxidum  644 
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Alumini  phosphas  644 

sulphas  644,  647,  759 

Aluminum  644,  1069 

acetate  644 

solution  1349 

acetico-tartratc     solu- 
tion 1349 
and      potassium     sul- 
phate 644 
bromide  644 
chloride  644 
hydrate                          646 
hydroxide                     646 
iodide  644 
nitrate                             644 
oleate  929 
oxide  644 
paraphenolsulphonate    839 
phosphate  644 
salts                                1273 
sulphate                         647 
weights  68 
Alumnol                              1418 
Amadou                               1418 
Amandin                             921 
Amanita  muscaria            1015 
Amber                                 917 
oil                                     791 
Ambergris                         1058 
Ambra  grisea                     1058 
Ambretta  seeds                  1418 
American  calumba             950 
centaury                            951 
hellebore                         1003 
isinglass                         1054 
saffron                                904 
senna                                950 
spikenard                        898 
wormseed                         896 
oil                                 897 
Amianthus                *        1418 
Amides                                  971 
Amidol                                 1418 
Amidum                              1418 
Amines                                  971 
Ammi  copticum                  862 
Ammonia                             781 
aromatic  spirit  329,  596 
liniment                          339 
lozenges                        1271 
spirit                    328,  595 
aromatic                     596 
water                   593,  1070 
stronger                       595 
Ammoniac                           911 
emulsion                 315,  911 
plaster                         1297 
with  mercury     718,  911, 
1257 
Ammoniacum                     911 
Ammoniated  glycyrrhi- 

zin  808 

mercury  718 

ointment       719,  1250 

tincture  of  guaiac      369, 

913 

of  valerian        379,  896 

Ammonii  arsenas  593 

benzoas  592,  597,  759 

bicarbonas  593 

boras  593 

bromidum     592,  598,  759 


Ammonii  carbonas  592, 

599,  759 

pyro-oleosus  593 

chloridum  592,  601,  759 
citras  593 

et  ferri  chloridum  593 

et  potassii  tartras  593 

fluoridum  593 

formas  693 

iodidum  692,  602,  759 
nitras  692,  603,  759 

nitris  693 

phosphas  693 

salicylas  593 

sulphas  693 

sulphis  693 

sulphocyanidum  693 

valerianas  592,  604,  759 
Ammonio-ferric  alum  672 
sulphate  672 

tartrate  673 

Ammonium  620,  592 

acetate,  solution  596, 

1350 
amalgam  592 

and  iron  chloride  693 

and  potassium  tartrate  593 
arsenate  593 

benzoate  597 

bicarbonate  693 

borate  593 

bromide  598 

elixir  of  1310 

carbonate  599 

test-solution  1070 

carbonicum  pyro-oleo- 

sum  1418 

chloride  601 

mixture  1362 

test- solution  1070 

troches  1205 

citrate  593 

solution,  stronger  1350 
fluoride  593 

formate  593 

iodide  602 

liniment  1347 

molybdate  test-solu- 
tion 1070 
nitrate  603 
nitrite  593 
oxalate  775 

test-solution  1070 

phosphate  593 

test-solution  1070 

salicylate  593 

salts  1271 

tests  for  692 

sulphate  593 

sulphide  test-solution  1070 
sulphite  593 

sulphocyanide  593 

sulpho-ichthyolate  1418 
valerianate  604 

elixir  of  1310 

Amorphous  phosphorus      509 

substances  240 

Ampelopsin  917 

Ampelopsis      quinquefo- 

lia  917 

Amphion  1418 

Amplosia  1418 


Amussart's  laxative 

syrup  1288 

Amygdala  amara  879 

dulcis  921 

Amygdalin  879,  940 

Amygdalus  communis        940 
persica  860 

Amyl  acetate  836 

butyrate  836 

chloride  836 

hydrate  812 

hydride  838 

iodide  836 

nitris  826 

nitrite  812,  826 

pearls  827 

valerianate  836 

Amylaceous    and    muci- 
laginous substances  1279 
Amylene  836 

hydrate  836 

Amylic  alcohol  812 

Amylopsin  1049,  1418 

Amylum  795 

iodatum  493,  1296 

Anacardium  occidentale  801 
Anacyclus  pyrethrum  902 
Anagyrine  1013 

Anagyris  foetida  1013 

Analgen  1013 

Analgene  1418 

Analgesine  1418 

Analysis  1064 

gravimetric  1065 

proximate  1066 

qualitative  1064,  1065 

qualitive  1064 

quantitative         1064,  1065 
quantitive  1064 

ultimate  1065 

volumetric  1065 

Analytical        apparatus 

case  1066 

balances  57 

Anamirta  cocculus  1012 

paniculata  946 

Ananassa  sativa  850 

Anaphromeli  1418 

Anaspalin  1418 

Anchusa  tinctoria  915 

Anderson's  box-file  1165 

file-holder  1166 

filing  cabinet  1166 

oxide  of  bismuth  oint- 
ment 1277 
prescription  file  1164 
Scots  pills                    1289 
Andira  araroba  963 
Andropogon  citratis  877 
nardus  876 
Schoenanthus  876 
Anemone  pratensis              903 
Pulsatilla                          903 
Anemonic  acid                     903 
Anemonin                             903 
Anethol                                 866 
liquid                                 866 
solid  866 
Anethum  graveolens  866 
Angelica  866 
fluid  extract                1337 
oil  866 


Angioaeurosin  1418 

Angles  of  a  crystal  240 

Angustura  904 

oil  876,  904 

Aniline  781,  789 

Anima  articulorum  1418 

rhei  1418 

Animal  charcoal         233,  615 
purified  515 

Anisated  powder  of  rhu- 
barb and  magnesia  1380 
Anise  865 

camphor  866 

elixir  1310 

oil  865 

powder,  compound      1380 
spirit  329,  8(56 

water  287,  806 

Aniseed  cordial  1310 

Anisum  865 

Annatto  916 

Annidalin  1418 

Anodyne,  chloroform     1363 
Hoffmann's  820 

Anodynin  1418 

Answers  to  problems        1414 
Antacidines  1418 

Antacrid  tincture  1399 

Anthelmintic  syrup        1284 
Anthemic  acid  900 

Antherais  900 

nobilis  876,  900 

oil  876 

syrup  1284 

Anthos  1418 

Anthracen  781 

Anthrakokali  1418 

Anthrarobine  1418 

Antibacteride  1418 

Anti-canker  pills  1286 

Antichlor  672 

Anticholerine  1418 

Antidiphtberine  1418 

Antidiphtheritic        mix- 
ture 1270 
Antidote,  arsenic  680 
Bibron's  498 
to  poison  of  the  rattle- 
snake                        1267 
Antidotes  to  strong  acids  474 
Antidotum  fuchsi              1418 
Antidyspeptic  pills         1371 
Anti-epileptic     mixture, 

Brown-S^quard's     1270 
Antifebrin  1418 

Antifungin  1418 

Anti-gout  pills  1271 

Antikamnia  1418 

Antikol  1418 

Antimonato  of   the   ter- 

oxide  of  antimony      734 
Antimoniites     .  734 

Antimonial     and    saline 

mixture  1277 

ointment  1277 

plaster  1277 

powder  741,  1190 

Tyson's  1277 

Antimonic  acid  734 

oxide  734 

Antimonii  bromidum  735 

etpotassii  tartras  735,  759 
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Antimonii  fluoridum  735 

iodidum  735 

oxidum         735,737,769 
oxysulphidum  735 

pentasulphidum  735 

sulphas  735 

Bulphidum     735,  738,  759 
purificatum     735,  739, 
759 
Antimonites  734 

Antimonium  734 

album  1418 

sulphuratum         735,  740 
Antimonous  acid  734 

oxide  734 

Antimony  734 

and      potassium     tar- 
trate 735 
arsenic,  and  bismuth      734 
bromide  735 
compound  pills   741,  1220 
diaphoretic                     1418 
fluoride                              735 
iodide                                735 
oxide                              737 
oxysulphide                      735 
pentasulphide                  735 
pentoxido                          734 
salts                             1277 
sulphate                            735 
sulphide                        738 
purified                       739 
sulphurated                   740 
tctroxide                           734 
trioxide                     734,  737 
trisulpbide                        738 
purified                      739 
wine                     382,  741 
Antinervine               792,  1418 
Antineuralgic  pills         1372 
Autinonnine                        1418 
Antiperiodic  pills            1372 
tincture                        1400 
Antipyrin                  789,  1418 
salicylate                          792 
Antisepsin                  789,  1418 
Antiseptic           solution, 

Volkman's  1283 

Antiseptin  1418 

Antiseptol  1418 

Antispasrain  1013 

Antispasmodic    mixture, 

Sydenham's  1294 

powders,  Otto's  1283 

Antitherraal  14  I H 

Antithermin  789,  1418 

Antlia  gastrica  1418 

Ants,  spirit  of  1384 

Aperient,  Mettnuer's      1289 
pills,  Mitchell's  1288 

Apiol  885 

camphor  885 

Apioline  1418 

Apis  mellifica  806,  1056 

Apium,  compound   mix- 
ture 1282 
gravcolens  876 
petroselinum                    8S5 
Apocynein                            903 
Apocynin                     903,  917 
Apocynum                            903 
androstemifolium    904,  917 


1439 

Apocynum  cannabinum     903 
fluid  extract  304,  903 

Apomorphina;  hydro- 

chloras  080 

Apomorphiuo      hydro- 

chlurate  080 

Apono  1418 

Apoquinamino  982 

Aporotin  952 

Apothecaries'  measure         39 
weight  38 

Apothomo  439 

Apparatus,    continuous 

extraction  4.13 

washing  209 

for  knoailiiig  masses     1212 

ru])i(l  filtering  228 

subliming  17U 

used  in  distillation  146 

used  in  testing  1066 

vacuum  140 

Appendix  1414 

Apple  849 

Apples,  ferrated    extract 

1200 

Approximate  measures         39 

Apricot  849 

Apyonin  1418 

Apyrothium  1418 

Aqua  468,  760 

acidi  carbolici  1278 

carbunici  514 

amygdala)  amaro)  284, 

287,  881 

ammonias      592,  593,  760 

fortior         592,  595,  760 

ani.-i  285,  287,  866 

auruntii  florum  287 

fortior  287 

binellj,  1418 

bullientis  (aqua;)  1418 

camphoriB     286,  288,  878 

cerasorum  1418 

chlori  281,  288,  492, 

493,  760 

chloroformi  2S1,  289,  8.35 

cinnamomi    2S5,  289,  868 

creosoti  284,  289,  780 

crotonis  1418 

destillatft     287,  289,  469, 

760 

flftva  1418 

fdniculi        2S5,  200,  865 

fcefida  antihysterica     1418 

fortis  1418 

gummosa  1419 

hamainclidis  1305 

hydrogenii  dioxidi         284, 

290,  470,  760 

hyd  roth  ion  lea  1419 

laxativa  Vienncnsis      1419 

meutbaa  pi|)erita>  285,  201, 

859 

viridis        285,  201,  SfiO 

mctallorum  1419 

naphic  1419 

nigra  UI9 

phagc<lffinica     1301,  1(19 

(lava  1361 

nigra  1361 

regis  1419 

rosffl  287, 202 
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Aqua  rosiB  fortior     287,  292 
saturnina  1419 

sedativa  1305 

vitae  1419 

Aquae  284 

Aqueous  solutions  284 

tincture  of  rhubarb    1405 
Aquila  alba  1419 

Aquozon  1419 

Arabic  acid  798 

Anibin  798 

Aracbis  hypogaea  927 

Aralia  racemosa  898 

fluid  extract  1337 

Arbor  vitae  898 

Arbutin  940,  965 

Archibald's  suppository- 
machine  1239 
Arctostaphylos  uva-ursi    966 
Are  40 
Areca  nut                            966 
Areometers  80 
Argenti  acetas                    708 
bromidum                        708 
chloridum                         708 
chromas                           708 
cyanidum     708,  709,  760 
iodidum        708,  709,  760 
lactas                                708 
nitras             708,  710,  760 
dilutus        708,  711,  760 
fusus          708,  712,  760 
oxalas                               708 
oxidum          708,  713,  760 
phosphas                          708 
sulphas                             708 
Argentum  fugitivum       1419 
musivum                        1419 
vivum                              1419 
Argilla                               1419 
sulphurica  alcalisata    1419 
Argols                532,  844,  1419 
Aricine                                  982 
Aristol                       864,  1419 
Aristolochia  reticulata 

877,  894 

serpentaria  877,  894 

Arnica  flowers  899 

fluid  extract  1337 

tincture  360,  899 

liniment  1284 

montana  876,  899 

oil  876 

plaster  899,  1257 

root  899 

extract  445,  899 

fluid  extract     395,  899 

tincture  360,  899 

Arnicae  flores  899 

radix  899 

Arnicin  899 

Aromatic    and    antacid 

mixture  1271 

camphor  mixture        1362 

chalk  powder  1272 

confection  1282 

elixir  334 

eriodictyon  1317 

glycyrrhiza  1321 

liquorice  1321 

yerba  santa  1317 

fluid  extract  395 


Aromatic  fluid   extract 

cascara  sagrada  1342 
pepsin  1370 

plaster  1330 

powder  1190 

of  chalk  1376 

with  opium  1376 

solution  of  pepsin       1356 
spirit  1384 

ammonia  329,  596 

sulphuric  acid  483 

syrup  blackberry        1397 
eriodictyon  1390 

galls  1290 

rhubarb  308,  953 

senna  1397 

yerba  santa  1390 

tincture  1400 

galls  1290 

rhubarb  376,  952 

vinegar  1278,  1303 

wine  1302 

coca  1411 

erytbroxylon  1411 

Aromatized  iodoform     1346 
Arquebusade  1419 

Arrack  812 

Arrangement  of   labora- 
tory and  cellar  1108 
of  powder  papers  1195 
of     store,    laboratory, 
and  cellar  1095 
Arrow-root  796 
Arseni  bisulphidum  742 
bromidum  742 
chloridum  742 
iodidum         742,  745,  760 
trisulphidum                    742 
Arsenate    and    bromide 

potassium,  solution  1277 
ammonium,  solution  1277 
iron,  syrup  1390 

sodium,    Pearson's  so- 
lution 1358 
Arsenic  741 
and   mercuric    iodide, 

solution  746 

antidote  680 

bisulphide  742 

bromide  742 

chloride  742 

chlorophosphide,  solu- 
tion 1277 
disulphide  741 
iodide                                 745 
oleate  929 
oxide                                 741 
pentasulphide                 742 
salts                                1277 
test,  BettendorfT's          1070 
Fleitmann's                1070 
Gutzeit's                    1071 
trioxide                          742 
trisulphide                        742 
white                               742 
Arsenical         solution, 

Biette's  1277 

Arsenite,  sodium,  solu- 
tion 1277 
Arsenium  734 
Arsenous  acid                    742 
solution                      744 


Arsenous  oxide  741 

Arsenum  734 

Art   of    dispensing    and 

compounding  1157 

Artanthic  acid  892 

Artemisia  904 

absinthium      876,  877,  898 

maritima  876,  941 

parviflora  945 

vulgaris  904 

Artificial  bay  rum  869 

Carlsbad  salt  1382 

efi'ervescent  Carlsbad 

salt  1380 

Kissingen  salt  1381 

A''ichy  salt  1381 

with  lithium     1381 

gum  795 

Kissingen  salt  1382 

oil  of  wintergreen  874 

Vichy  salt  1382 

Asa  dulcis  1419 

Asafetida  911 

emulsion  316,  912 

milk  316 

oil  884 

pills  912,  1220 

plaster  1297 

syrup  1285 

tincture  360,  912 

Asafoetida  911 

Asagraa  officinalis  1003 

Asaprol  789,  1419 

Asarum,     compound 

syrup  1387 

oil  876 

Asbestos  618 

Asbolin  1419 

Asclcpias  903 

fluid  extract         395,  903 
tuberosa  903,  917 

Asclepidin  917 

Aselline  1055 

Asepsin  789,  1419 

Aseptol  1419 

Asiatic  tincture  1291 

Asparagin  800 

Asparoline  1419 

Asphalt  781 

Aspidium  901 

emulsion  1284 

oleoresin  434,  901 

Aspidosamine  1006 

Aspidosperma  1006 

fluid  extract       396,  1006 
Quebracho  1013,  1015 

Quebracho-bianco  1006 

Aspidospermatine  1006 

Aspidospermine      1006,  1013 
Aspirator,  Lux's  228 

Assay  by  immiscible  sol- 
vents, alkaloidal       1092 
cinchona  981 

extract  nux  vomica       453 
opium  454 

morphiometric  972 

tincture  opium  373 

Asthma  mixture  1271 

Astragalus  gummifer  799 

Astringent     and     escha- 

rotic  mixture  1362 

lotion  1360 


i 
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Astringent  tincture  1290 

Astrocaryum  vulgare  928 

Ater  1419 
Atlee's  acetone  mixture  1278 

nipple  wash  1271 

Atramentum  1419 

indicum  1419 

Atropa  belladonna  997 

Atropina  998 

Atropinae  sulphas  998 
Atropine                    997,  998 

sulphate  998 
Aubergier's  syrup  lactu- 

carium  1284 

Auramin  1419 

Aurantii  amari  cortex  856 

dulcis  cortex  856 

Aureoline  1419 

Auri  bromidum  755 

chloridura  755 

et  sodii  chloridum  755, 
756,  760 

iodidum  755 

Aurum  755 

musivum  1419 
Australian  fever  bark  1012 
Autograph  and  question- 
able prescriptions  1123 
Automatie  water  still  168 
Ava-kava  898 
Avena  sativa  796 
Avoirdupois  weight  38 

weights  66 

Axes  of  a  crystal  240 

Axungia  1419 

Azedarach  950 

B. 


Badly-formed  retort 

148 

Bael 

904 

fruit 

801 

Baker's  salt 

1419 

Balaena  mysticetus  1059 
Balance,    compound 

lever  62,  63 

construction  54 

definition  54 

-handled  spatula  192 

torsion  64 

Balances,  analytical  57 
double  beam,  unequal 

arm  62 

prescription  57 

single  beam,  equal  arm    54 

unequal  arm  60 

Balata  1419 

Balm  862 

Balsam,  Canada  910 

copaiba  893 

copal  m  916 

fir  910 

friar's  1305,  1419 

Hungarian  1419 

Metz's  1275 

Persian  H '  'J 

Peru  •■'i:5 

Riga  1419 

sulphur  l-llO 

Tolu  .  91-'i 

traumatic  11J05 

Turlington's  1305 


Balsaraodcndron  mukul     916 

Balsams  908 

Balsamum  arcaei  1419 

(iiliadense  1419 

Judaicum  1419 

nucistae  1419 
ophthalmicum  rubrum 

1419 

Peruvianum  913 

saponaceum  1419 

St.  Yves  1419 

tolutanum  913 

tranquillans  1370 

traumaticum    1305,  1419 

universale  1419 

verum  1419 

vitae  Uoffmanni  1365, 

1419 

Bang  1419 

Baobab  801 

Baptisia  1012 

tinctoria  917,  1012 

Baptisin  917,  1012 

Bp.rbadoes  aloes  956 

Barbaloin  957 

Barberry  bark  1012 

Barbotine  1419 

Barii  acetas  626 

benzoas  626 

boras  626 

bromidum  626 

chloridum  626 

chromas  626 

citras  626 

dioxidum      626,  627,  760 

iodidum  626 

nitras  626 

oxalas  626 

sulphas  626 

Barilla  1419 

Barium  608,  626 

acetate  626 

benzoate  626 

borate  626 

bromide  626 

carbonate  1071 

chloride  626 

test-solution  626,  1071 

chromate  626 

citrate  626 

dioxide  627 

hydrate  test-solution    1071 

iodide  626 

nitrate  626 

test-solution  626,  1071 

official  preparations       626 

oxalate  626 

peroxide  627 

salts  1272 

sulphate  626 

sulphethylate  836 

sulphocarbolate  581 

unofficial  salts  626 

Barker's  pills  1289 

post-partum  pills        1373 

Barley  796 

decoction  1279 

sugar  ^"6 

Harm  1419 

Barometer  paper  698 

Barosma  betulina  876,  894, 

917 


Barosma  crenulata     876,  894 
scrratifolia  876 

Barosmin  917 

Barrel-mills  185 

Basham's  mixture  687 

Basic  ferric  sulphate,  so- 
lution 688 
leail  acetate,  test-solu- 
tion 1075 
mercuric  sulphate         728 
Basilicun  oiiitinent  1246 
Bassia  longifolia  927 
oil  of  927 
Bassorin  798 
Bateman's  pectoral  drops 

1291 
pectoral  drops  (N.F.)  140-4 
Bath,  glycerin  126 

oil  126 

salt-water  127 

sand  126 

steam  129 

water  127 

Bathing   spirits,    Jack- 
son's 1287 
Battery  fluid                    1352 
Battey's    iodized   phenol 

1268 

Battloy's  sedative  1291 

Baudruche  1419 

Baumo  de  vie  1419 

tranquille  1370,  1419 

Baumo's  hydrometers  80 

Bay,  oil  869 

rum  333,  870 

artificial  869 

Baybcrry  S98 

compound  powder      1379 

oil  927 

syrup  1286 

Bdellium  916 

Bean  796 

St.  Ignatius  1012 

Bearbcrry  965 

Beberinc  1013 

sulphate  1013 

Beck's  hydrometer  85 

Becquerel's  gout  pills    1293 

Beech  drop  966 

oil  927 

Beef  and  wine  1410 

and  iron,  wine  1410 

extract  1058 

wine,  and  iron  1410 

and  cinchona        1411 

Beeswax  1057 

Behcn  oil  927 

Bela  904 

Belladonine  997 

Belladonna  leaves  997 

alcoholic     cxtraot 

445,  097 

tincture  '.H'i\,  '.".'7 

liniment  3  !(•,  '.''.'7 

ointment  1249 

plaster  1258 

root  997 

fluid  extract     397,  997 

Bellftdonnie  folia  997 

radix  997 

Belle  dame  1419 

Ben,  oil  927 


1442 


INDEX, 


Bending  glass  tubes  150 

Benedictum  vinum  1419 

Benne  leaves  801 

oil  924 

Bent  tube  for  distilling 

flask  149 

Benton,  Myers  &  Co.  sup- 
pository mould  1238 
Benzene                   1071,  1419 
Benzin                        936,  1071 
as  a  solvent  201 
petroleum  936 
used  for  heating  112 
Benzinum                             936 
Benzoate,  ethyl  837 
naphtol                            789 
Benzoated  alkaline  mix- 
ture                         1270 
Benzoates                            916 
Benzoic  acid      913,  914,  915 
ether                               1419 
Benzoin                               914 
compound  tincture     362, 
914 
tincture                 361,  914 
Benzoinated  lard    914,  1045 
Benzoinum                           914 
Benzol               781,  789,  1071 
Benzonaphtol            789,  1419 
Benzophenoneid                 1419 
Benzosol                    790,  1419 
Benzoyl  ecgonine             1013 
glycocoll  916 
guaiacol  790 
naphtol                            789 
tropeine                         1013 
Benzyl  aldehyde  879 
benzoate                            913 
cinnamate                         913 
Berberine        941,1005,1006, 
1007,  1012,  1013 
Berberis                               1012 
vulgaris     1012,  1013,  1015 
fluid  extract             1338 
Bergamot  oil                        858 
Bergeron's   diphtheria 

mixture  1284 

Bertholletia  excelsa  927 

Berzelius's  blow-pipe  124 

BestuchefF's  tincture      1402 
Beta  vulgaris  805 

Beta-naphtol  782 

Betaine  trimethylglyeoll  1013 
Betel-nut  966,  1419 

Beth  root  904 

Betol  1419 

naphthalol  790 

Bettendorff's  arsenic  test  1070 
Betula  lenta  873 

volatile  oil  873 

Biborate  of  sodium  562 

Bibron's  antidote  498,  1267 
Bichloride  methylene  838 
Biette's  arsenical  solu- 
tion 1277 
Big  "G"  injection  1419 
Bilberry  849 
Bilis  bovinum  1419 
Biniodide  mercury  724 
Bi-palatinoid  1419 
Birch  tar,  glycerite  1278 
Bishop  drops                    1281 


Bismuth  746 

and  ammonium  citrate  748 
bromide  747 

catarrh  snufiF  1277 

chromate  747 

citrate  747 

concentrated  solution 

1344 
elixir  1311 

glycerite  1344 

hydrated  oxide  1306 

lactate  747 

liquid  1350 

olcate  929 

oxalate  747 

oxide  747 

oxychloride  747 

phosphate  747 

salicylate  747 

salts  1277 

solution  1344,  1350 

subcarbonate  749 

subnitrate  751 

tannate  747 

tartrate  747 

valerianate  747 

Bismuthi  bromidum  747 

ch'romas  747 

citras  747,  760 

et  ammonii  citras  747, 

748,  760 
lactas  747 

oxalas  747 

oxidum  747 

hydratum  1306 

oxychloridum  747 

phosphas  747 

salicylas  747 

subcarbonas  747,  749,  760 
subnitras  747,  751,  760 
tannas  747 

tartras  747 

valerianas  747 

Bismuthum  734 

Bistort  916 

Bistorta  916 

Bitter  almond  879 

essence  329 

oil  879 

spirit  329 

water  287,  881 

candytuft  884 

drop  1292 

metallic  pills  1374 

orange  peel  856 

fluid  extract  396,  857 
tincture  361,  857 

stomachic  drops  1399 

tincture  1399 

iron  1274 

zedoary  1407 

wine  of  iron       383,  670 
Bitters,  Boker's  1287 

Bittersweet  1002 

Bitumen  Judaicum  1419 

Bituminous      or      semi- 
bituminous  coal  108 
Bivalent  substance            1065 
Bixa  orellana  916 
Black  alder  951 
cohosh,  compound 
syrup                        1387 


Black  cupric  oxide  706 

draught  350,  1419 

drop  1419 

flux  1420 

haw  896 

elixir  1329 

hellebore  950 

tincture  1287 

lotion  1361 

mustard  883 

oil  927 

oak  bark  966 

oxide  manganese  653 

pepper  891 

confection  1283 

pitch  778 

snakeroot  903 

wash  1361 

Blackberry  849,  965 

aromatic  syrup  1397 

compound  elixir  1327 

cordial  1309 

Blackman's    suppository 

mould  1237 

Black's  blow-pipe  124 

Bladder  joints  152 

Blanc  fixe  1420 

Blatta  1060 

orientalis  1060 

Blaud's  pills  1221 

Bleached  sponge  1386 

Blister-spatula  1264 

Blisters  1264 

Blistering  collodion  338 

Blood  1058 

Blue,  Berlin  1420 

black  1420 

Chinese  1420 

mass  1211 


ointment 

1250 

pill 

1211 

Bloodroot 

1004 

syrup 

1397 

Blow-pipe,  Berzelius's        124 

Black's  124 

bulb  124 

Fletcher's  gas  123 

gas  124 

plain  124 

Plattner's  124 

use  of  123 

Blue  cohosh  950 

flag  902 

mass  716 

ointment  718 

pill  716 

vitriol  708 

weed  801 

Bogardus  mill  185 

Boiler,  steam  131,  132 

Boiling  136 

point  136 

test  136 

points,  determination     136 

of  official  substances, 

table  144 

Boisragon  pills  1290 

Boker's  bitters  1287 

Boldine  1012,  1013 

Boldo  904,  1012 

fluid  extract  1338 

Boldus  904,  1012 


INDEX. 


1443 


Boldus  fragrans 
Bolus  Armena 
Bone-ash 

black 

oil 

phosphate 

spirit 
Boneset 
Boracic  acid 
Borage 
Borage  officinalis 


904 
1420 
675 
615 
615 
675 
615 
900 
517 
801 
801 


Borate,  sodium,  colly- 

rium  1271 

compound    solution 

1278,  1358 

honey  1271 

Borates,  tests  for  516 

Borax  517,  562 

glycerite  1271 

troches  1271 

Boric  acid  517 

cotton  1267 

ointment  1267 

tests  for  516 

Boro-benzoate,  sodium 

1286, 1383 

Boroglyceride       1306,  1420 

solution  320 

Boroglycerin        1306,  1420 

glycerite  320 

Boroglycerinum  1306 

Borol  1420 

Boron  516 

trisulphide  517 

.   trisulphidum  617 

Borophenol  790 

Borussic  1420 

Bossu's  stronger  laxative 

mixture  1286 

Bos  taurus  1062,  1058 

Boswellia  Carterii  877 

Botanical  name  28,  .'U 

Botany  25 

Bottle,  German  dropping  1186 
narrow    mouth    furni- 
ture 1102 
poison  1185 
metric  1185 
oil                                   1102 
wide  mouth  furniture  1102 
syrup  1102 
with  recessed  label        1103 
Bottles                               1185 
Bougies                               1241 
tannin  nasal                 1291 
Boule  de  Mars  675 
Boulton's  solution           1355 
Bouncing  bet                       951 
Boundou                             1012 
Bouquet  of  wines                844 
Bovinine                           1420 
Bovox                                  1420 
Bovril                                  1420 
Box  prescription  scales        63 
Boxes,  ointment                1255 
Brain  salt,  effervescent    1420 
Brandy                 334,  812,  844 
cognac                               844 
mixture                        1281 
Brasium                             1420 
Brassica  alba  883 
oampestria                      928 


Brassica  nigra 
Brassicon 
Braunite 
Bray  era 
infusion 


883,  927 

1282 

652 

945 

1299 


Brazil  nut  oil  927 

wood  test-solution         1073 

Breast  plaster,  Deweea's  1285 

tea  1384 

British  gum  795,  1420 

oil  1286 

Brofeine  1420 

Bromal  836 

Bromamide  836 

Bromates  497 

Bromichloridum  493 

Bromic  acid  493 

Bromide        ammonium 

elixir  1310 

arsenic,        Clemens's 

solution  1357 

solution  1357 

calcium  elixir  1312 

ethyl  837 

ethylene  837 

lithium  elixir  1322 

magnesium  solution    1355 
nickel  pills  1275 

syrup  1274 

potassium,     efferves- 
cent 1379 
potassium  elixir  1325 
with  caffeine,  effer- 
vescent                1380 
sodium  elixir               1327 
Bromides,  tests  for  497 
Bromine  492,  493,  496,  1267 
chloride  493 
inhalation                    1267 
solution           1268,  1351 
test-solution                  1072 
water                               1072 
Bromo-caffeine                   1420 
chloralum                    1273 
febrin                             1420 
pyrene                           1420 
pyrin  836 
soda                               1420 
Bromoform                          836 
Bromol                                1420 
Bromum           493,  496,  700 
Broom                                  1011 
Brotipyrine                        1420 
Brown  lobelia                 1293 
mixture  318 
ointment                       1408 
plaster,  camphorated  1330 
Brown-SC([Uiiril's     anti- 
neuralgic  jiills         1372 
anti-epileptic       mix- 
ture                         1270 
Brucine  993 
Brunella  864 
Brush,  graduate               1185 
Bryonia  959 
alba                           940,  959 
dioica                        940,  959 
tincture                362,  959 
Bryonin                                940 
Bryony  959 
Bryorctin                            940 
Buchu                                   894 


Buchu,  compound  elixir 

1312 
elixir  1311 

fluid  extract        397,  H9t, 
12H4 
compound  1338 

oil  876 

Buckthorn  955 

berries  syrup  1396 

elixir  1319 

Bufo  ciuereus  106U 

viridis  1U60 

Bugleweod  864 

Buhr-stone  mill  183 

Munson's  182 

Bulklcy's  alkaline  solu- 
tion of  tar  1278 
Bumping  156 
Bunscn  burner  114 
burner  (Morton's)           115 
pump                                 228 
Burdock                                943 
seed,  tincture              1287 
Burette                                1067 
holder                              1067 
Burgundy  pitch                  911 
oil  875 
planter                 911,  1259 
Burner,  Bunscn          114,  115 
gasolin  stove  1 12 
Fletcher's  radial              115 
Springfield  laboratory    116 
Burning  fluid                    1420 
Burnt  alum                      645 
Burrow's  solution           1273 
Butter                                 1058 
antimony                        1420 
cacao                                 926 
Butternut                             956 
Butyl                                     781 
choral                                836 
hvdrate                         836 
solution                   1280 
hyi>nal                            1420 
Butylen  781 
Butyrate,  ethyl                   837 
Butyric  acid              781,  1058 
ether                                 844 
Butyrum                             1058 
majoranae                      1420 
nucistae                           1420 
Buxino                    1007,  1013 
Buxus  semperyirens       1007, 
1013 
Byne                                  1420 
Bynol                                1420 

C. 

Cacoa,  butter  926 

Cachet  board  1198 

do  pain  1197 

wetter  and  funnel  1198 

Cachets  1197 

Morstadfs  1200 

Cactina  1420 

Cactu.i  grandi flora  1012 

Cade  oil  778 

Cadaveric  alkaloids  1059 

Cadaverine  1059 

Cadmii  broniidum  619 

chloridum  640 
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Cadmii  iodidum 

oxidum 

sulphas 

sulphidum 
Cadmium 

bromide 

chloride 

iodide 

oxide 

sulphate 

sulphide 


649 

649 
649 
649 
649 
649 
649 
649 
649 
649 
649 


Csesalpina  Bunducella       928 
Caflfa  1420 

Caffea  1012 

arabica  1012 

Caffeina  1009 

citrata  1010 

effervescens  1010 

Caflfeinae  citras  efferves- 
cens 1010 
sodio-benzoas              1306 
sodio-salicylas             1306 
Caffeine                     1009,  1012 
citrated  1010 
elixir  1312 
effervescent  citrated  1010 
sodio-benzoate             1306 
sodio-salicylate           1306 
Caffeoresorcin  1420 
Cail-cedra  1420 
Cajuput,           compound 

spirit  1282 

oil  870 

Cajuputene  hydrate  870 

Cajuputol  870 

Cake  sublimates  170 

Calabar  bean  995 

Calabarine  995 

Calamine  633,  1420 

lotion,  Dr.  Fox's         1273 

ointment  1408 

Calamintha  864 

clinopodium  864 

Calamus  874 

fluid  extract         397,  874 

oil  875 

Caleii  benzoas  615 

bromidum      014,  618,  761 

carbonas   pr^cipitatus 

614,  619,  761 

chloridum     614,  621,  761 

hydras  615 

hypophosphis      614,  622, 

761 

hyposulphis  615 

iodas  615 

iodidum  615 

phosphas  praecipitatus  614, 

623,  761 

salicylas  615 

sulphas  615 

exsiccatus  614,  625,  761 

sulphydras  615 

sulphidum  615 

sulphis  6 1 5 

sulphocarbolas  616 

Calcination  125 

Calcined  magnesia  609 

Calcithos  1420 

Calcium  614 

and  sodium  hypophos- 

phite  1388 


Calcium  benzoate  615 

bromide  618 

elixir  of  1312 

carbonate,  precipitated  619 

chlorhydrophosphate 

syrup  1387 

chloride  621 

solution  1072 

hydrate  615 

solution  616 

test-solution  1072 

hypophosphite  622 

elixir  of  1312 

syrup  1388 

hyposulphite  615 

iodate  6 1 5 

iodide  615 

syrup  1388 

lactophosphate,  syrup 

303, 1389 
elixir  of  1313 

a-mono-sulphonate    of 

fi-naphtol  789 

oflBcial  preparations        614 
oxalate  775 

phosphate,        precipi- 
tated 623 
salicylate  615 
sulphate,  dried              625 
test-solution               1072 
sulphethylate                  836 
sulphide  615 
crude                          617 
sulphite                           616 
sulphocarbolate  615 
sulphydrate  619 
syrup  iodide                1388 
tests  for  salts                    614 
unofficial  salts  615 
Caldwell's     whooping- 
cough  remedy         1270 
Calendula  899 
fluid  extract               1338 
ofiicinalis  899 
tincture                362,  899 
Calendulin  899 
Calisaya  elixir    1292,  1313 
ferrated  elixir              1292 
Calomel                              721 
and  jalap                     1378 
Calurriba  941 
American  950 
fluid  extract         398,  942 
tincture                 362,  942 
Calx                             614,  615 
chlorata  492,  494,  614,617 
sulphurata             614,  617 
Cambogia                              954 
Camellia,  fluid  extract  1338 
Camphine                            1420 
Camphoid                           1420 
Camphol                              1420 
Camphor                               878 
and  opium  pills           1282 
apiol                                 885 
carbolated                    1282 
cerate                   878,  1245 
compound                1307 
coal-tar                              782 
compound  powder       1282 
compressed                      878 
cream                           1282 


Camphor  ice  1307 

julep  1282,  1420 

liniment  340,  878 

mixture,  acid  1362 

aromatic  1362 

Parrish's  1362 

oil  876 

ointment  1408 

spirit  330,  878 

subliming  171 

water  288,  878 

Camphora  878 

monobromata  879 

Camphorated  acetic  acid 

1278 
brown  plaster  1330 

chloral  1308 

chloro-tannate  iodine 

1280 
Dover's  powder  1291 

mother's  plaster  1330 

soap  liniment  1348 

tincture  opium     374,  975 
Camphorline  1420 

Can      for       prescription 

counter  1106 

Canada  balsam  910 

liniment  1348 

pitch  917 

plaster  1297 

snake-root,    compound 

syrup  1387 

turpentine  910 

oil  875 

Canadian  hemp  903 

moonseed  1006 

Canadol  937 

Canarium  commune  875,  916 

Cancroin  1420 

Cancrorum  lapilli  1420 

Candelae  fumales  1420 

Candle-nut,  oil  947 

Candytuft,  bitter  884 

Cane  sugar  803,  806 

Canella  alba  876 

oil  876 

Canna  796 

edulis  796 

Cannabinine  895 

Cannabis,  Indian  895 

Indica  895 

ethereal  tincture     1284 

sativa  876,  895,  927 

Canquoin's  paste  1272 

Cantharidal  collodion     338, 

774,  1056 

pitch  plaster       911,  1259 

Cantharides  1056 

cerate  1056,  1245 

liniment  1299 

ointment  1294 

paper  1297 

tincture  363,  1056 

ethereal  129  4 

Cantharidin  1056 

Cantharis  1056 

vesicatoria  1056 

Canthos  1420 

Canton-flannel  strainers    214 

Caoutchouc  912 

Capita  papaveris  1420 

Capping  bottles  1188 
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Caproic  ether  844 

Capsaicin  893 

Capsella  bursa-pastoris       885 

Capsicum  893 

and  myrrh  tincture    1401 

fastigiatum  876,  893 

fluid  extract         399,  893 

oil  876 

oleoresin  434,  893 

plas^ter  893,  1258 

tincture  363,  893 

Capsulae  amylaceaa  1420 

Capsule-filler,  Raymond's 

1233 

mould-holder  1231 

Capsules,  gelatin  1230 

suppository  1241 

Caramel  806 

Carapa  guianensis  927 

Caraway  864 

oil  864 

Carbamide  1059 

Carbsisus  1420 

carbolata  1307 

iodoformata  1307 

Carbiizol  781 

Carbo  animalis  514,  515 

purificatus  514,  515 

Hgni  514,516 

Carbolate  iodine  1278 

sodium,  solution  1358 

Carbolated  camphor       1282 

chloral  836 

Carbolic  acid  784 

crude  783 

glycerite  319,  786, 

1278 

iodized  1304 

ointment         786,  1249 

water  1278 

Carboline  1420 

Carbolized  gauze  1307 

iodine,  solution  1355 

iodoform  1280 

jute  1278 

oil  1369 

Carbon  514 

black  1420 

boron,  and  silicon  514 

dioxide  514,  781 

diaulphide      201,  508,  781, 

1072 

monoxide  515,  781 

oxysulphide  781 

tetrachloride  836 

Carbonate       ammonium 

mixture  1271 

bismuth  mixture         1277 

ethyl  839 

iron,  pills  1221 

zinc,  cerate  1273 

Carbonates,  tests  for  515 

Carbonei  bisulphidura         508 

disulphidum    503,  508,  514 

tetrachloridum  836 

Carboneum  chloratum       836 

Carbonic  acid  514,  781 

water  514 

Carbonization  125 

Carboy  rocker,  use  of         473 

Cardamom  S74 

compound  spirit         1384 


Cardamom,       compound 

tincture  364,  875 
oil  871;,  927 
tincture  363,  875 
Cardamomum  S74 
Cardinal  drops  1281 
Careless  straining  214 
Carlsbad  salt,  artificial  1382 
efl'ervosccnt  1380 
Carminative,  Dalby's     1363 
Devvees's  1299 
mixture  1363 
Carmine  solution  1351 
Carminic  acid  1056 
Carnine    syrup,    Nie- 
mann's 1420 
Carota  866 
Carrageenin  798 
Carragheen  798 
Carron  oil  340 
Carrot  fruit  806 
oil  866,  876 
Carthamus  904 
Cartier's  hydrometer  84 
Carum  864 
ajowan  862 
carvi  864 
Carvcne  864 
Carvol  864 
Caryophyllin  868 
Caryophyllus  868 
Cascara  sagrada  955 
aromatic    fluid   ex- 
tract 1342 
compound  elixir      1326 
elixir  1326 
Cascarilla  872 
oil  876 
Cascarillin  872 
Casein  eniulsiona  1183 
saceharated  1183 
Cashew-nut  801 
Cassava  796 
Casserole  1236 
Cassia  aeutifolia  951 
angustifoiia  951 
bark  966 
cinnamon  866 
Fistula  952 
Marilandica  950 
oil  867 
Cassius's  purple  1420 
Castanea  966 
dentata  9(56 
fluid  extract  399,  966 
Castile  soap,  white  932 
Castor  1058 
Fiber  1058 
tincture  1295 
Castor  oil  925 
emulsion  1334 
Castorcum  1058 
Castoria  1420 
Cataplasm,  emollient     1383 
Cataria  •''64 
Catarrh  powder  1376 
snuft-  1376 
bismuth  1277 
Catechin  962 
Catechol  962 
Catechu  962 
compound  infusion     1290 

92 


Catechu,  compound 

pow- 

der 

1370 

tincture 

304,  963 

palliilum 

966 

troches                  963,  1206 

Cathartic  acid 

<i;,\ 

elixir,  compound 

1313 

Catnep 

Mti4 

oil 

876 

Caulophyllin 

917 

C'auli>|iliylliiin 

960 

tlialictroiilcs 

917,  950 

fluid  extract 

1338 

Caustic,  Eumaruh's 

pain- 

less 

1277 

iodine 

1355 

lunar 

712 

mitigated 

711 

point  mould 

712 

pota.sh 

524 

soda 

554 

solution  iodine 

1355 

Cauterizing    pencils    of 

8ul])hate  of  copper  1275 
Cayenne  pepper  893 

Ceanothin  917 

Ceanoth\is  Americanus  917 
Cedrat,  oil  875 

Celandine  1004 

Celastrus  1012 

Celerina  1420 

Celery,  compound  elixir  1311 

fluid  extract  1337 

oil  876 

Cellar  1111 

Cellulin  771,  1273 

Celluloid  773 

Cellulose  771 

grou])  771 

Celsius's  thermometer  118 
Cement  for  bottle-labels  1103 
Centaury,  A'nerican  951 

Centigrade  thermometer  118, 
119 
Centigramme  40 

Centilitre  40 

Centimetre  40 

Centini>rmal  solution        1065 
Cephaelis  Ijiccacuanha  1007, 
1014 
Cera  alba 

flava 

sigillata 
Cera.-icin 
Ccrasin 
Cerasus  serotina 

Virginia  i.a 


Cerata 

Cerate 
camphor 
cantliavi<lcs 
carl)(»natc  zinc 
coni])ounil  camphor 
extract  cantliariilcs 
(iouliiril's  702 

lend,  compound 
subacrtate    " 
rosin 

coii)j)ound 
gavinc 
son] 


1057 

1056 

1420 

917 

798 

918 

917 

1244 

1245 

878,  1245 

1056,  1245 

1272 

1420 

1200 

1240 

1275 

02, 1240 

910,  1240 

1285 

1290 

1287 


spermaceti         1054,  1245 
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Cerate,  Turner's   1408, 1420 
Cerates  1244 

Ceratum  1245 

camphorae  878,  1245 

compositum  1307 

caraphoratuin  1307 

cantharidis        1056,  1245 
cetacei  1054, 1245 

citrini  1420 

epuloticum  1420 

extract!  cantharidis  1296 
labiale  1420 

lithargyri  acetati  com- 
positum 1420 
plumbi  subaeetatia         699, 
702, 1246 
resinae                 910,  1246 
compositum             1285 
sabina;                         1296 
saponis                         1287 
zinci  carbonatis          1272 
Ceresin                      937,  1420 
Ceric  oxide  648 
Cerii  cbloridum  648 
nitras  648 
ox  alas                           648 
oxidum  648 
sulphas  648 
Cerin                                    1067 
Cerite  648 
Cerium                                   648 
chloride  648 
nitrate  648 
oxalate                         648 
oxide  648 
sulphate                           648 
Cerolein                             1057 
Ceroso-ceric  oxide  648 
Ceroso-cerii  oxidum  648 
Cerotic  acid                        1057 
Cerous  oxalate                  648 
oxide  648 
Cerussa                                1420 
Cetaceum                             1053 
Cetin                                    1053 
Cetin-elaic  acid                 1053 
Cetin-elain                         1053 
Cetraria  798 
decoction               352,  798 
Islandica                           798 
Cetraric  acid  798 
Cetyl  palmitate                  1053 
Ceylon  cinnamon                867 
oil                                   868 
Chalcanthum                    1420 
Chalk,  aromatic  powder  1376 
with  opium          1376 
mercury  with                 717 
mixture               317,  626 
Richard's                 1272 
ointment                      1272 
powder,  aromatic        1272 
compound       625,  1190 
powders                       1272 
precipitated  620 
prepared                         620 
troches                 626,  1206 
Chalybeate  pills               1221 
Chamajlirin  950 
Chamffilirium                       950 
luteum                             950 
Chamber,  evaporating       141 


Chamisso  1012 
Chamomile  900 
German  900 
Channing's  solution        1354 
Chapman's  copaiba  mix- 
ture 1284 
dinner  pill  1370 
liver  pills  1289 
mixture  1364 
Charcoal  616 
and  blue  mass  mix- 
ture 1279 
animal  233,  51  6 
poultice  1279 
purified  animal  515 
Charging  retorts  154,  155 
Charpie  1420 
Charta  cantharidis          1297 
potassii  nitratia  1264 
sinapis                 833,  1264 
Chartae  1264 
Chaser-mills  184 
Chasers  184 
Chaulmugra  oil  927 
Cheiranthus  annuus  885 
Chekan  904 
Cheken  904 
bitter  904 
Chekenetin  904 
Chekenin  904 
Chekenon  904 
Chelen  1420 
Chelerythrine  1004,  1013 
Chelidonic  acid  1004 
Chelidonine  1004 
Chelidonium  1004 
majus  1004,  1013 
Chelidoxanthin  1004 
Chelone  glabra  917 
Chelouin  917 
Chelsea  pensioner  1288 
Chemical   aqueous   solu- 
tions 293 
food    1269,  1395,  1420 
incompatibility  1174 
solution  199 
Chemistry  25 
Chenopodium  896 
ambrosioides  896 
antbelminticum  896 
Chenotaurocholic  acid      1052 
Cherry  849 
laurel  898 
Chilblains,  cream  for     1276 
Chili  saltpetre  673 
Chimaphila  965 
fluid  extract  399,  965 
umbellata  917,  966 
Chimaphilin  917,  966 
Chinese  cinnamon  866 
oil  868 
Chinium  1420 
Chinoidine  1014 
pills  1292 
Chinol  1014 
Chinoline  790,  1014 
monohypochlorite         1014 
Chionia  1420 
Chip-box  1255 
Chirata  942 
fluid  extract  400,  942 
tincture  364,  942 


Chiratin  942 

Chloral  831 

ammonium  836 

and  camphor    1308,  1420 

and    camphor,    glyce- 

role  1280 

and  potassium  bromide 
mixture,  compound 

1363 

butyl  836 

caffeine  1420 

camphorated  1308 

camphoratum  1308 

carbamide  836 

carbol  836 

carmine  1421 

cream  1280 

cyanhydrate  836 

formaraide  836 

hydrate  831 

butyl  836 

croton  837 

menthol  837 

urethane  837 

Chloralamide  836,  1421 

Chloralimide  1421 

Chloralose  837 

Chlorates,  tests  for  492 

Chlorh3'drophosphatc  of 

lime,  syrup  1387 

Chloric  acid  493 

Chloride   of  ammonium, 

mixture  1362 

of  barium,  solution     1272 
ethyl  837 

ethylidene  837 

of  iron,  ethereal  tinc- 
ture 1402 
tasteless  1402 
mercury,  corrosive       720 
mercury,  mild  721 
methyl  838 
zinc  paste                    1273 
Chlorides,  tests  for              492 
Chlorinated  lime      494,  617 
muriatic  ether                 837 
potassa,  solution          1357 
soda,  solution                495 
Chlorine                              492 
saucer  disinfectant         494 
test-solution                    1072 
water                     288,  493 
Chlorobrom                         1421 
Chlorocarbon  836 
Chloroform               832,  1072 
and  cannabis  indica, 
compound   mixture 

1363 
anodyne  1363 

as  a  solvent  201 

compound  elixir  1313 

elixir  1280 

emulsion  316,  835 

gelatinized  1280 

liniment  340,  835 

paregoric.  Hartshorn's 

1280 
purification  834 

spirit  330,  835 

water  289,  835 

Chloroformum  832 

purificatum  832 


INDEX. 


1447 


Chlorogenine  1014 

Chlorol  1421 

Chlorphenol  790,  1421 

Chocolate  syrup  1295 
Choice  of  thermometers    1 19 
Cholera  mixture,  sun    1291, 
1364 
remedy.  Dr.  Dwight's  128^ 

Cholesterin  1050 

Choline  1059 
Chondodendron  torn  en  to- 

sum  1007,  1015 

Chondrus  798 

compound  syrup         1389 

crispus  798 

emulsions  1184 

gelatin  1344 

mucilage  1367 

Chopping  179 

Christia  1421 

Chrome  iron  ore  631 

Chromic  acid  691 

anhydride  691 

oxide  691 

trioxide  691 

Chromii  bromidum  691 

dichloridum  691 

fluoridum  691 

iodidum  691 

sulphas  691 

Chromium  691 

bromide  691 

dichloride  691 

dioxide  691 

fluoride  691 

iodide  691 

monoxide  691 

salts,  tests  for  691 

sesquioxide  691 

sulphate  691 

trioxide  69] 

Chromous  oxide  691 

Chrysarobin  953 

ointment  963,  1249 

Chrysarobinum  953 

Chrysen  781 

Chrysophan  952 

Chrysophanic  acid  952 

Chrj'sophyllura  glycy- 

phlffium  966 
Churchill's  iodine  caus- 
tic 1355 
tincture  iodine  1403 
Chymosin  1421 
Cibus  deorum  1421 
Cicuta  866 
virosa  866,  1014 
Cicutine  1014 
Cimicifuga  903 
compound  syrup         1387 
extract  446,  903 
fluid  extract  400,  903 
racemosa  903,  917 
tincture  364,  903 
Cimicifugin  917 
Cincholine  982 
Cinchona  981 
assay  '  981 
Calisaya  981 
compound  tincture       365 
elixir  1313 
extract  446,  982 


Cinchona,  fluid  extract  400, 

982 

infusion  349,  982 

officinalis  981 

rubra  981 

succirubra  9Sl 

tincture  365,  983 

dctannated  1401 

Cinchonamine  982 

Cinchonic  red  982 

Cinchonicine  982 

Cinchonidine  982 

salicylate  1014 

sulphate  992 

Cinchonidinae  salicylas    1014 

sulphas  992 

Cinchonina  990 

Cinchoninae  sulphas  991 

Cinchonine  982,  990 

sulphate  991 

Cinchotannic  acid  9s2 

Cinchovatine  982 

Cineres  clavellati  1421 

Cinnabar  714,  1421 

Cinnamic  acid  913,  914 

aldehyde  868 

Cinnamomum  866,  867 

camphora  878 

Cassia  866 

saigonicum  866 

zeylanicum  867 

Cinnamon,  cassia  866 

Ceylon  867 

Chinese  866 

oil  867 

Saigon  866 

spirit  330,  868 

syrup  1389 

tincture  365,  867 

water  289,  868 

Cinquefoil  966 

Circulatory  displacement  253 

solution  201 

Cissampeline  1007 

Citrate     of     ammonium, 

stronger  solution     1350 
iron  and  quinine,  effer- 
vescent 1378 
solution                1299 
morphine  solution       1355 
sodium  solution            1359 
Citrated  caffeine              1010 
effervescent              1010 
Citric  acid  847 
saccharated             1304 
syrup                 300,  848 
Citrine  ointment  729,  1250 
Citro-iodide      of      iron, 

syrup  1391 

Citronella,  oil  876 

Citronellol  876 

Citro-tartrate  of  sodium, 

solution  1359 

Citrullus  Colocynthis         940, 

958 

Citrus  Aurantium      856,  857 

Bcrgamia  858 

bigaradia  857 

Litiionum  846,  857 

meilica  876 

vulgaris  856,  857 

Civet  1058 


Civetta  1058 

Clarification  208,  231 

by  fermentation  233 

by  increasing  the  fluid- 
ity of  the  liquid  231 
by  suhsidenoo  233 
by  the   application    of 

heat  231 

by  the  use  of  albumen  232 
by  the  use  of  gelatin  232 
by  the  use  of  milk  232 

by   the    use  of   paper 
pulp  232 

Clarified  honey  313 

Claviceps  purpurea    927,  947 
Cleavage  243 

Clematis  0(I4 

Clemens's  solution  1277, 

1357 
bromide  of  arsenic  1357 
Clinometric  crystals  240 

Closet,  poison  1107 

Clove  cinnamon,  oil  876 

Cloves  868 

oil  868 

Coal  780 

Coal-oil  stove  113 

used  for  beating  113 

Coal-tar  780 

camphor  782 

naphtha  1421 

solution  1278 

Coarse  powder  195 

Coating  pills  1223 

Cobalt  697 

chloride  608 

sulphocyanato  698 

Cobaltous  nitrate  test-so- 
lution 1072 
Cobb's  pills                     1290 
Cobweb  1060 
Coca                                     1(107 
aromatic  wine               1411 
elixir                              1317 
fluid  extract        401,  1008 
wine                                1411 
CocainiE  hydrochloras       1008 
Cocaine                     1007,  1014 
hydrochlorato                1008 
Cocculus  Indicus     1012,  1015 
Coccus                                 1056 
cacti                                 1056 
Cochia  pills                     1372 
Cochineal  1056 
color                            1352 
test  solution         1072,  1073 
Cochlearia  armcrscia  885 
officinalis  884 
Cocillana  bark  950 
Cockroach                           lOfiO 
Coco-nut,  oil  927 
Cooos  nucifera  927 
Codeina  979 
Codeine                         973.  979 
syrup                            1390 
Cod-liver  oil                       1054 
emulsions           1294, 
1332 
Coff"ee                                 1012 
fluid  extract  (green)  1338 
fluid  extract  (roasted) 

1339 


1448 


INDEX. 


Coffee  syrup       1295,  1390 

Coffea  arabica  1009 

Cognac  1421 

brandy  844 

oil  845 

Coke  108 

eolation  208,  213 

in  smaller  operations      215 

Colchici  flores  1012 

radix  1003 

semen  1003 

Colchicine     1003,  1012,  1014 

Colchicum  autumnale      1003 

1012,  1014 

flowers  1012 

root  1003 

extract  447,  1003 

fluid  extract    401,  1003 

wine  382,  1003 

seed  1003 

fluid  extract   402,  1003 

tincture  366,  1003 

ethereal  1292 

wine  382,  1003 

Colcothar  1421 

Cold  cream  1249 

Cole's  dinner  pill  1370 

laxative  pills  1290 

Colla  piscium  1421 

Collapsible  tubes  1255 

Collecting  precipitates       239 

CoUidine  781,  1059 

Collinsonia  864 

canadensis  864,  917 

Collinsonin  917 

Collodia  337 

Collodion  337,  773 

blistering  338 

cantharidal  338,  774, 1056 

corn    1278,  1279,  1308 

croton  oil  1308 

flexible  338,  774 

iodinal  1268 

iodized  1308 

iodoform  1308 

Pavesi's  haemostatic  1290 

salicylated,  compound 

1308 

styptic  338,  774 

Collodions  337 

Collodium  337,  773 

cantharidatum    337,  338, 

774,  1066 

flexile  337,  338,  774 

iodatum  1308 

iodoformatum  1308 

salicylatum     composi- 

tum  1308 

stypticum      337,  338,  774 

tiglii  1308 

Colloids  250 

Colloxylin  772 

Collyrium  borate  sodium 

1271 

Colocynth  958 

compound  extract       448, 

958 

pills  1373 

extract  447,  958 

Colocynthein  940,  958 

Colocynthin  940,  958 

Colocynthis  958 


Colocynthitin  958 

Cologne  water  1300 

Colombin  941 

Colophony  461,  910 

Color  of  volatile  oils  852 

Colorless  syrup  hydriodic 

acid  300 

Colors  for  show-bottles  1295 
Columbo  941 

Comfrey  root  801 

Commercial  honey  313 

Comminution  179 

Commiphora  Myrrha  877,  912 
Common  gin  812 

salt  568 

scurvy  grass  884 

Composition  powder       1379 
Compound  camphor 

cerate  1307 

cathartic  elixir  1313 

pills  1220 

cerate  lead  1275 

chalk  powder    625,  1190 

copaiba  mixture  1364 

croton  oil  liniment     1349 

decoction  aloes  1309 

sarsaparilla       353,  949 

digestive  elixir  1316 

effervescent  powder       846, 

1191 

elixir  blackberry         1327 

buchu  1311 

cascara  sagrada      1326 

celery  1311 

chloroform  1313 

corydalis  1316 

crampbark  1329 

orange  1410 

pepsin  1316 

quinine  1325 

and  phosphates  1326 

rhamnus   Purshiana 

1326 

stillingia  1328 

tar  1324 

taraxacum  1328 

Turkey  com  1293 

viburnum  Opulus   1329 

emulsions  1184 

essence  vanillin  1407 

ethers  812 

extract  colocynth  448,  958 

fluid  extract  buchu    1284 

sarsaparilla  422,  949 

stillingia  1343 

hypophosphite  1393 

infusion  catechu         1290 

flaxseed  1279 

gentian  350 

concentrated        350, 

1346 

myrrh  1285 

rose  351,  1346 

senna  350,  951 

iodine  ointment  1268 

iodoform  ointment       1281 

iron  mixture  317,  661 

pills,  Thomson's      1274 

lever  balance  63 

liniment  mustard  341,  884 

opium  1348 

mixture  apium  1282 


Compound  mixture  chlo- 
ral and  bromide 
potassium  1363 

chloroform  and  can- 
nabis indica        1363 
glycyrrhiza  318 

rhubarb  1366 

oil  hyoscyamus  1370 

ointment  mercury       1276 
pancreatic  powder      1379 
pills   aloes  and    podo- 
phyllum 1371 
aloin  1371 
aloin,       strychnine, 

and  belladonna  1371 
antimony  741,  1220 
colocynth  1372 

copaiba  1283 

galbanum  1300 

iodide  mercury        1276 
iron  1274,  1300 

rhubard  953,  1223 

soap  1287 

squill  1287 

powder  acacia  1375 

aeetanilid  1375 

almond  1375 

anise  1380 

bayberry  1379 

camphor  1282 

catechu  1376 

glycyrrhiza      808,  1191 
iodoform  1378 

jalap  954,  1191 

kino  1379 

morphine  979,  1191 

pepsin  1379 

rhubarb  953,  1192 

senna  1288 

resin  cerate  1285 

salicylated  collodion  1308 
solution  borate 

sodium  1358 

hypophosphites       1269 
iodine  500 

opium  (Squibb's)   1292 
phosphates  1269 

phosphoric  acid      1349 
zinc  and  aluminum 

1360 

and  iron  1349 

spirit  cajuput  1282 

cardamom  1384 

ether  327,  820 

juniper  332,  897 

lavender  371 

orange  330 

sulphur  ointment       1409 

syrup  actaea  1387 

asarum  1387 

black  cohosh  1387 

Canada  snakeroot   1387 

chondrus  1389 

cimicifuga  1387 

hypophosphites     1269, 

1393 

Irish  moss  1389 

juglans  1289 

morphine  1394 

phosphates  1269, 1395 

rhubarb  and  potassa 

1396 
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Compound  sjrup  sarsapa- 

rilla  309,  949 

senna  1398 

squill  310,  944 

stillingia  1398 

white  pine  1396 

tar  ointment  1409 

plaster  1330 

tincture  benzoin  362,  914 
cardamom  364,  875 
catechu  364,  963 

cinchona  365,  983 

cudbear  1405 

gentian  368,  941 

green  soap  1287,  1406 
guaiac  1402 

ignatia  1292 

iodine  1268 

iodoform  1281 

jalap  1289,  1403 

kino  1291,  1404 

lavender  371,  861 

opium  1291 

vanillin  1407 

viburnun  1407 

zedoary  1407 

wine  orange  1410 

Compounding     extempo- 
raneous solutions      1178 
the  prescription  1159 

Compressed  camphor  878 

pill  machine  1226 

pills  1226 

sponge  1386 

'  suppository  machine    1240 
troches  1226 

Comptonia  966 

asplenifolia  966 

Concentrated  compound 

infusion  gentian      350, 
1346 
solution    acetate    am- 
monium 1350 
bismuth  1344 
Conchinamine  982 
Conchinine                 982,  1421 
Condensation  146 
Condensed  chart  of  vege- 
table  official   drugs, 
with    their  prepara- 
tions                            1021 
Condenser,  Liebig's            157 
Rice's                                 164 
tube                                    1 59 
Condensing  worm               159 
Condurangin                        950 
Condurango                          950 
Confectio  aromatica       1282 
aurantii  corticis          1281 
cardiaca                         1421 
Damocratis                    1421 
opii                               1291 
rossB                             1209 
sennse                   951,  1210 
Confection,  aromatic      1282 
black  pepper               1283 
laxative                       1289 
opium                           1291 
orange  peel                   1281 
rose                              1209 
senna                    951,  1210 


Confectiones 


1209 


Confections  1209 

Conglutin  921 

Couhydrine  1010,  1014 

Conical  percolator  267 

Coniine  1010,  1014 

hydrobromate  1014 

Conium  1010 

extract  448,  1010 

fluid  extract  402,  1010 

nuiculatum  1010,  1014 

tincture  1301 

Connecticut  lead  1421 

Conserve  hollyhock        1279 

Continental     method    of 

emulsification  1182 
Continuous       extraction 

apparatus  433 

filtration  225 

percolation  388 

washing  208,  209 

apparatus  209 

Contusion  180 

Convallamarin  940,  944 

Convallaretin  940,  944 

Convallaria  944 

flowers,  fluid  extract  1339 

fluid  extract  402,  944 

majalis  876,  940,  944 

Convallarin  940,  944 

Convolvuliu  940,  954 

Convolvulinol  940 

Convolvulinolic  acid  940 

Convolvulus  Batatas  797 

Scammonia  954 

Scoparius  877 

Copaiba  893 

balsam  893 

compound  pills  1283 

Langsdorfii  893 

mass  894,  1211 

mixture,  alkaline       1284 

Chapman's  1284 

compound  1284 

oil  894 

resin  461,  894 

solidified  1211 

Copavic  acid  893 

Copal  916 

Copalm  balsam  916 

Copper  706,  1072 

acetate  707 

arsenate  707 

bromide  707 

citrate  707 

nitrate  707 

olcate  929 

salts  1275 

sulphate  707 

Hulphethylate  837 

tartrate  707 

Copperas  684 

Coptine  1012 

Co|)tis  1012 

fluid  extract  1339 

Teeta  1012 

trifolia  1012 

Corallin  792 

test-solution  1074 

Cordial,  aniseed  1310 

blackberry  1309 

Curacao  316 

Godfrey's        1291,  1366 


Cordial,  neutralizing      1396 

restorative  1286 

Warner's  gout  1288 

Cordialo  rubi  fructua     1300 

Coriander  865 

oil  865 

Coriandrum  865 

sativum  865 

Coridino  781 

Cork  borers  151 

fitting  150 

press  1187 

Corlieu's  anti-gout  pills  1271 

Corn  collodion  1278 

Liebig's  1279 

silk  902 

fluid  extract  1343 

smut  951 

Cornin  917,  950 

Cornu  cervi  1421 

ustum  nigrum  1421 

Cornus  950 

Circinata,  fluid  extract 

1339 
Florida  917,950 

fluid  extract     1297,  1339 
Cornutine  947 

Coronilla  scorpioides  950 

Corrosive  chloride  mer- 
cury 720 
mercuric  chloride  720 
sublimate  720 
gauzes                       1276 
Corydalin  917 
Corydaline               1012,  1014 
Corydalis                            1012 
compound  elixir         1336 
fluid  extract                1339 
Corylus  avellana  927 
Cosmoline                             935 
Coster's  paste                 1268 
Goto  904 
bark                         904.  950 
fluid  extract               1339 
tincture                         1401 
Cotoin                                     904 
Cotton,  absorbent  772 
boric  acid                    1267 
cloth  strainers                  214 
flannel  strainers              214 
iudizcd                           1268 
iodoform                          1281 
purified                             772 
root  bark                           947 
fluid  extract  408,<t47 
salicylic  aoid                1279 
seed  oil                              923 
styptic                         1346 
Couch-grass                          809 
Cough    lozenges,  Keat- 

ing's  1285 

mixture,  Fothergill's  1367 

hydrobromic  acid  1367 

I'ancoast's  1283 

Tolu  1286 

powder  1280 

syrup,  Jackson's         1305 

Couniarin  950 

Counter,  dispensing  1100 

prescription  1104 

scales  59 

Court  plaster         1054,  1258 
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Cow-parsnip  866 
Crab  oil  927 
orchard  salt  609 
Crab's  eyes  1422 
Crampbark  896 
compound  elixir  1329 
Cranesbill  965 
Cream  of  camphor  1282 
chilblains,  Vance's     12T6 
chloral  1280 
tartar  532 
soluble  1421 
Creasote,  ointment  1278 
Cremor  antisepticus          1421 
Creolin                       790,  1421 
Creosotal  1421 
Creosote  779 
carbonate  1421 
water                     289,  780 
Creosotum  779 
Cresalol  1421 
Cresol  1421 
iodide  790 
naphtol  790 
Cresolin  1421 
Cresotic  acid  790 
Cresotinic  acid  790 
Cress,  oil  885 
Cresylol  1421 
Creta  prieparata      614,  620 
Crocetin  940 
Crocin                           940,  948 
Crocus  948 
antimonii  1421 
Martis  1421 
metallorum  1421 
sativus             877,  940,  948 
Saturni  1421 
Crotalus  1060 
horridus  1060 
Croton  chloral     1280,  1421 
hydrate  837 
Eluteria                   872,  876 
oil  926 
collodion  1308 
liniment  1348 
compound  1349 
ointment  1286 
pencils         (Limou- 
sin's) 1286 
pills  1286 
Tiglium  926 
Crotonylen  781 
Croup  liniment  1282 
Crowfoot  904 
Crown  tablet  machine      1227 
Crucible  furnace  125 
Hessian  125 
operations  124 
platinum  125 
Crude  calcium  sulphide    617 
carbolic  acid  783 
malate  iron  1402 
tincture  1402 
tartar  844 
Cryptolytes  811 
Cryptopine  974 
Cryst-alba  1421 
Crystalli  tartari  1421 
Crystalline   form,   deter- 
mination 243 
Crystallization  240 


Crystallization,  fractional 

246 

intermediate  247 

retarded  244 

water  245 

Crystallizing  vessels  246 

Crystallography  240 

Crystalloids  250 

Crystals,  collection  246 

draining  246 

drying  246 

methods  of  obtaining    243 

washing  246 

Cubeb  892 

emulsion  1283 

ethereal  tincture         1283 

fluid  extract  403,  892 

Mitchell's  syrup         1283 

mixture,    Dr.  J,  Wm. 

White's  1283 

oil  892 

oleoresin  434,  892 

tincture  366,  892 

troches  892,  1206 

Cubeba  892 

Cubebic  acid  892 

resin  892 

Cubebin  892 

Cubic  centimetre  40 

nitre  573 

Cuca  1421 

Cucumber  seed,  oil  927 

Cucumis  melo  928 

prophetarum  941 

sativus  927 

Cucurbit  146 

Cucurbita  Citrullus  928 

Pepo  925,  928 

Cudbear,  compound  tinc- 
ture 1405 
tincture  1404 
CuUet  1421 
Culver's  root  955 
Cumin  866 
oil                            864,  866 
Cuminum  866 
Cyminum                          866 
Cunila  898 


manana 

898 

Cupri  a  c  etas 

707 

arsenas 

707 

bromidum 

707 

citras 

707 

nitras 

707 

oxidum 

707 

subacetas 

707 

sulphas 

706,  707 

tartras 

707 

Cupric    ammonium  sul- 
phate test-solution    1072 

oxide  707 

black  706 

sulphate  707 

test-solution  1072 
tartrate  test-solution    1072 

Cuprous  oxide,  red  706 

Cuprum  scoriatum  1421 

Curasao  1421 

aloes  956 

cordial  1316 

elixir  1316 

spirit  of  1385 


Curare  1012,  1014 

Curarine  1012,  1014 

Curcas  purgans  928 

Curcuma  796 

longa  796,  876,  1074 

oil  876 

zedoaria  877 

Currant  850 

Curtman's  still  161 

Cusconidine  982 

Cusconine  985 

Cusso  942 

Cutch  1421 

Cutter's  pills  1287 

Cutting  179 

glass  tubes  149 

plaster  paper  1261 

Cyanide,  ethyl  837 

mercuric  722 

Cyanogen  515,  781,  882 

Cydonia  vulgaris  801 

Cydonium  801 

mucilage  1300 

Cymene  862 

Cymol  781 

Cyna,  oil  876 

Cynips  Gallae  tinctoriae      969 

Cynoglossum  officinale       801 

Cynosbataa  1421 

Cypripedin  917 

Cypripedium  901 

fluid  extract  403,  901 

parviflorum  901 

pubescens  901,  917 

Cytisine  1012,1014 

Cytisus  Laburnum  1012, 1014 

Scoparius  1011 


D. 

Da  Costa's  pills  bromide 

of  nickel  1275 

syrup        bromide       of 

nickel  1274 

Dactyli  1421 

Dagutt  1421 

Dahlia,  oil  876 

pinnata  876 

Dalby's  carminative      1363 
Damiana  904 

elixir  1329 

Dandelion  943 

Daphne  Mezereum     901,  940 
Daphnetin  940 

Daphnin  901,  940 

Dasjespis  1421 

Dating  machine,  rubber  1162 
Datisca  cannabina  940 

Datiscetin  940 

Datiscin  940 

Datura  Stramonium  923, 1001 
Daturine  1001,  1014 

Daucus  Carota  866,  876 

Davenport's  capsule-filler 

1232 
Day's  pill  mass  mixer     1212 

pomade  washer  856 

Dead  oil  781 

Decantation  208,  210 

Decigramme  40 

Decilitre  40 
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Decimal  system  40 

Decimetre  40 

Deciauruial  solution         1065 

Decocta  351,  352 

Decoction  253 

aloes,  compound         1309 

barley  VZ79 

cetraria  352,  798 

sarsaparilla,  compuund 

353,  949 
vessel,  block-tin  351 

Zimmerman's  1288 

Zittmann's  353 

Decoctions  351,  352 

unofficial  353 

Decoctum  album  1421 

aloes  couipositum       1309 
cetrariae  352,  798 

diaphoreticum  1421 

hordei  1279 

lignorum  1421 

sarsaparilliB    composi- 

tum  353,  949 

fortius  353 

mitius  353 

Zittmanni  1421 

Decoloration  233 

Decolorized  sponge         1386 

tincture  iodine  1403 

Decrepitation  246 

water  of  246 

Deflagration  125 

Dekagramme  40 

Dekalitre  40 

Dekametre  40 

Deliquescence  246 

Delphinine    1005,  1012,  1014 

Delphinium  1012 

consolida  928,  1012 

Staphisagria        928,  1014, 

1015 

Delpbinoidine  1005 

Delphinus  Plioca;na  1059 

Delphisine  1005 

Density  of  solutions  200 

Deodorant  solution         1360 

Deodorized  alcohol  814 

fluid  extract  senna     1342 

iodoform  1346 

opium  973,  975 

tincture  374,  975 

Deodoroliua  935 

Derivatives     of     sugars 

through   the    action 

of  ferments  1280 

Dermatol  1421 

Derosne's  salt  1421 

Desliler's  salve  1285 

Desiccating    frame    and 

trays  175 

Desiccation  135,  174 

objects  174 

Dessertspoonful  39 

Destructive  distillation      169 
Detannated    elixir   cin- 
chona 1314 
tincture  cinchona        1401 
Determination   of    crys- 
talline form  243 
Deuteropine  974 
De  Vigo's  mercurial  plas- 
ter                             1276 


Dewees's  breast  plaster  1285 

carminative  1299 

tincture  guaiac  1402 

Dextrin  795 

euiuUion  cod-liver  oil  1332 

mucilage  1367 

Dextro-glucoso  803 

Dextrose  803 

Diabenzene  1059 

Diabolus  mclallorum        1421 

Diachylon  ointment  706, 

1250 

plaster  706 

Diacodium  1421 

Diagrydium  1421 

Dialysates  252 

Dialysis  250 

Dialyzed  iron  252 

Dialyzer  250,  251 

Diana  1421 

Diapente  1421 

Diaphlhcrin  791,  1421 

Diarrhwa   mixture   (Dr. 

Wm.  (Jould)         1291 

Loomis's  1364 

Squibb's      1391,  1364 

Thielemann's  1364 

Velpeau's  1364 

pills,  Thompson's        1275 

powders  1273 

Diascordium  1421 

Diastase  811 

Dica's  hydrometer  85 

Dicentra  canadensis  917, 

1012,  1014 

Dichloride,  methylene       838 

Dichloro-methane  838 

Dicinchonine  982 

Diclinic  system  243 

Diconchinine  982 

Dicthylendiamine  838 

Diff"u8ate  251 

Digallic  acid  960 

Digestion  253,  254 

Digitalin  940 

Digitaliretin  940 

Digitalis,  extract      448,  944 

fluid  extract  404,911 

infusion  349,  944 

purpurea  940 

tincture  366,  944 

Dihomocinchonine  982 

Dihydroxytolucnc  791 

Diiodj)araphen(>l-sul- 

phonic  acid  839 

Di-isobutyl-ortho-cresol 

iodide  790 

Dilapsus  1421 

Dill  866 

oil  864,  866 

Diluted  acetic  acid  777 

alcohol,        356,  815,  816 

glacial  phosphoric 

acid  1304 

hydrobromic  aciil  477 

hydrochloric  acid  477 

hydrocyanic  acid  881, 
882 
hypophosphorous  acid  488, 
1304 
metaphosphoric  acid  1304 
muriatic  acid  477 


Diluted  nitric  acid 
nitruhydrocbloric  acid 


480 
I 
481 


nitrumuriatic  acid         481 
phcL'tphoric  acid  4N8 

powder  iodoform  1378 

silver  nitrate  711 

solution   lead    subace- 

Ute  702 

sulphuric  acid  484 

Dimethylamine  1U59 

Di-methyl-ketono  780 

Dimethyl-oxy-chinizin     1421 
Dimctric  system  241 

Dimorphous  crystals  240 

Dinitro-cresol  790 

Dinner    pill,    Cliaprnnn's 

12H9, 1370 

Cole's  12H9,  1370 

Uall's  1289,  1371 

Dinner  pills  1370 

(Fothergill's)  1293 

Lady  Webster's       1370 

Dioscorea  villosa  917 

Dioscorein  917 

Diosphcnol  894 

Diospyros  966 

virginiana  966 

Dioxynaphthaleno  790 

Dipenteno  909,  1002 

Diphenyl  781 

Di))hcnylamine  1074 

test-solution  1U74 

Di-phenyl-methyl-pyra- 

zolo  790 

Diphtheria  mixture.  Dr. 

Uergeron's  1284 

Diptorix  odorata  928 

Dipterocarpus  turbinatus  875, 

916 

Diquinic  sulphate  085 

Di(|uinidine  982 

Dish,  agate  evaporating     139 

glass  evaporating  139 

graduated  evaporating  142 

porcelain  evaporating    139 

Di.<infcetant,  Jeye's  1421 

LedMven's  1421 

Disinfectol  1421 

Disintegrator,  Mead's       185, 

186 

Dispensatories  26,  33 

Dispensing  1095 

and  compounding,  the 

art  of  1157 

counter  1 100 

liquids  1184 

powders  and  solids         il92 

Displacement  263 

circulatory  253 

washing  20S 

Distillation  135.  146,280,813 

apparatus  used  in  146 

destructive  169 

fraotiimal  l'>'.» 

Distilled  water  289 

pri'.-<ervation  2S6 

Distilling  tlnsk  149 

bent  tube  for  149 

Disulphide,  ethyl  837 

Dita  1012 

bark  1012 
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Ditain  1012 

Ditamine  1012 

Dithione  1421 

Dithiosalicylic  acid  790 

Dithymoldiiodide  864 

Dittany  898 

Diuretin  1421 

Dobell's  purgative  tinc- 
ture 1289 
solution  1378,  1358 
Dogsbane  904 
Dogwood  950 
Dome  of  alembic  146 
Donovan's  solution  746 
Doremaammoniacum  911 
Dorvault's  potion  of  Todd 

1281 

Double  plain  filter  217 

screw  presses  255,  258 

tube  percolator       276,  277 

Doubly-oblique  prismatic 

system  242 

Doundake  916 

Dover's  powder  1191 

camphorated  1291 

syrup  1393 

Draco  mitigatus  1421 

Dragon's  blood  917 

Draught,  effervescing    1270 
Drawer-can  1098 

Dried  alum  645 

calcium  sulphate  625 

ferrous  sulphate  684 

gypsum  625 

magnesium  sulphate      609 
sodium  carbonate  567 

Drimys  Winter!  898 

Drop  39 

Dropping     bottle,     Ger- 
man 1186 
Drops,  Bateman's          1291, 
1404 
Bishop                          1281 
bitter  stomachic          1399 
cardinal                        1281 
hot                                1401 
Lamotte's                    1402 
pectoral                       1404 
stomach                       1399 
Whitwith's  red            1282 
Drug-mill  (dispensing)      183 
Drug-mills  183 
Drying  closet  (gas  heat)    176 
pharmaceutical           175 
oven  176 
Dryopteris  Filix-mas         901 
marginalis  901 
Duboisia                  1012,  1014 
Hopwoodii                      1015 
myoporoides                   1012 
Duboisine                1012,  1014 
Dudgeon's  press  261 
Dugong  oil                         1059 
Dulcamara               1002,  1015 
fluid  extract       404,  1002 
Dulcamarin                        1002 
Dulcin                                 1421 
Dulcite  804 
Dulcitose                              803 
Duhring's  solution  sul- 
phide zinc                1273 
Dutch  drops                      1421 


Dutch  liquid  1421 

oil  1421 

tea  1421 

Dursse's  percolator    273,  274 
Dwight's    cholera   rem- 
edy 1282 
Dyers'  broom  904 
Dysmenorrhcea  mixture 

1399 

E. 

Earth,  Japan  1422 

nut  1422 

wax  937 

East  Indian  goldthread    1012 
Eau  de  Javelle  496 

de  Rabel  1422 

sedative  de  Raspail  1305, 
1422 
Ebullition  136 

Ebur  ustum  1422 

Eeballium  Elaterinum       958 
Echium  vulgare  801 

Eclectic  resinoids  917 

Economy  furnace       116,  117 
Ecuelle  868 

Edges  of  a  crystal  240 

Effervescent  bromide  po- 
tassium 1379 
with  caffeine       1380 
citrate  caffeine  1010 
iron  and  quinine     1378 
granular  1378 
citrated  caffeine          1010 
ferric  phosphate  1378 
Kissingen   salt,  arti- 
ficial 1381 
lithium  citrate  589 
magnesium  citrate         611 
sulphate                   1355 
phosphate  iron             1378 
potassium  citrate           537 
powder,  compound  846 
salts,  granulated  249, 1377 
sodium  citro-tartrate      553 
Vichy  salt,  artificial  1381 
with  lithium         1381 
Effervescing  draught     1270 
Efl3orescence  246 
Egg-albumen                     1060 
Egg,  white  of                    1055 
yolk  of                            1055 
Eikonogen                          1422 
Elasometer  84 
Elaeosacchara         806,  1369 
Elseosaccharum                 1422 
Elais  guineensis                  928 
Elastica                               912 
Elaterin                        941,  958 
trituration            969,  1192 
Elaterium                     941, 958 
Elder                                   896 
oil                                     876 
Elecampane                        899 
Electuarium                       1422 
dentifricium                   1422 
Electuary,  Fuller's  tam- 
arind                         1288 
Elemi                                     916 
oil                                       876 
ointment                      1282 


Eleopten  852 

Elephant  louse  1422 

Elettaria  repens         874,  876, 
927 
Eliteine  1422 

Elixir  acetate  potassium 

1325 

and  juniper         1325 

acidi  salieylici  1309 

adjuvans  1309 

ad  longam  vitam  1422 

ammonii  bromidi         1310 

valerianatis  1310 

et  quininae  1310 

anise  1310 

anisi  1310 

aperitivum  1422 

apii  graveolentis  com- 

positum  1311 

aromatic  334 

aromaticum  334 

aurantii  1297 

compositum  1410,  1422 
aurantiorum  composi- 
tum 1410 
bismuth  1311 
bismuthi  1311 
blackberry,  compound 

1327 
black  haw  1329 

bromide  ammonium      1310 
calcium  1312 

lithium  1322 

potassium  1325 

sodium  1327 

buchu  1311 

and    acetate    potas- 
sium 1312 
compositum             1312 
compound  1312 
et  potassii  acetatis  1312 
buckthorn  1319 
caffeinae  1312 
caffeine  1312 
calcii  bromidi              1312 
hypophosphitis         1312 
lactophosphatis        1313 
Calisaya           1292,  1314 
and  hypophosphites 

1314 
and  iron  1314 

ferrated       1292,  1314 
iron  and  bismuth     1314 
cascara  sagrada,  com- 
pound 1326 
catharticum    composi- 
tum 1313 
celery,  compound         1311 
chloroform                    1280 
chloroformi  composi- 
tum 1313 
cinchona   and    hypo- 
phosphites  1314 
and  iron  1314 
iron,  and  bismuth    1314 
and    lactophos- 
phate  of  cal- 
cium 1315 
and  pepsin            1315 
and  strychnine    1315 
bismuth,        and 

strychnine        1314 


Elixir  cinchona,  pepsin, 

and  strychnine         1315 
cinchonae  1313 

detannatum  1311 

et  ferri  1314 

et  hypophosphitum 

1314 
ferri,   bismuthi,   et 

strychninaj       1314 
et  bismuthi  1314 

et  calcii  lactophos- 

phatis  1315 

et  pepsini  1315 

et  strychninae       1315 
pepsini,  et  strych- 
ninae 1315 
citrate  lithium  1322 
Clauderi                       1289 
coca                              1317 
and  guarana             131T 
compound  cathartic    1313 
corrigens            1317,  1422 
corydalis  compositum 

1316 
compound  1316 

crampbark,  compound 

1329 
Curasao  1316 

Curassao  1316 

Daffy's  1422 

damiana  1329 

digestivum   composi- 
tum 1316 
eriodictyon,  aromatic 

1317 
eriodictyi  aromatic  urn 

1317 

erythroxyli  1317 

et  guaranae  1317 

erythroxylon  1317 

and  guarana  1317 

eucalypti  1317 

eucalyptus  1317 

euonymi  1318 

euonymus  1318 

ferri  lactatis  1318 

hypophosphitis         1318 

phosphatis  1318 

cinchonidinae,  et 

strychninae       1318 
quininic,         et 

strychninae       1319 
pyrophosphatis        1319 
quininae,  et  strych- 
ninae 1319 
ferric  hypophosphite  1318 
phosphate  1318 
cinchonidine,  and 

strychnine         1318 
quinine  and  strych- 
nine elixir        1319 
pyrophosphate         1319 
ferrous  lactate  1318 

frangula  1319 

frangulae  1319 

Garus  1422 

gentian  1320 

and    ferric    phos- 
phate 1320 
ferrophosphated      1320 
with  chloride  of  iron 

1287 


ISDKX. 

Elixir  gentian  with 
tincture  chloride  of 
iron  1320 

gentiunoB  1320 

cum  tinctura  ferri 

cliloridi  1320 

et  ferri  phosphatis  1320 


ferratum 

1320 

glycyrrhiza 

1320 

aromatic 

1321 

glycyrrhizae 

1320 

aroniaticum 

1321 

grindelia 

1321 

grindeliaj 

1321 

guarana 

1321 

guaraniB 

1321 

llaller'a 

1422 

acid 

1367 

hops 

1321 

huumli 

1321 

humulus 

1321 

hypophosphite    cal- 

cium 

1312 

iron 

1318 

sodium 

1327 

hypophosphites 

1322 

with  iron 

1322 

hypophosphitum 

1322 

cum  ferro 

1322 

iron,   quinine,   and 

strychnine 

1319 

jaborandi 

1325 

lactate  iron 

1318 

lactophosphate    cal- 

cium 

1313 

laxativum 

1326 

liquorice 

1320 

aromatic 

1321 

lithii  bromidi 

1322 

citratis 

1322 

salicylatia 

1323 

long  life 

1422 

malt  and  iron 

1323 

malti  et  ferri 

1323 

nutrans 

1422 

orange 

1297 

compound 

1410 

paraldehyde    1281, 

1323 

pectoralo 

1422 

pepsin 

1323 

and  bismuth 

1324 

and  iron 

1324 

bismuth,  and  strych- 

nine 

1324 

compound 

1316 

pepsini 

1323 

pepsini  et  bismuthi 
bismuthi,  et  strych 

1324 

- 

ninsB 

1324 

et  ferri 

1324 

phosphate  iron 

1318 

cinchonidine,  an 

d 

strychnine 

1318 

quinine,         am 

strychnine 

1318 

phosphori             335, 

1324 

phosphori    et    nucia 

v<)mioa> 

1324 

phosphorus        335, 

1324 

and  nux  vomica 

1324 

picis  compositum 

1324 

pilocarpi 

1325 

1453 

Elixir  pilucarpus  1325 

putussii  acetatis  1325 

etjuiii|ieri  1325 

bniiniili  1325 

propriciutis  Paracelsi    1422 
purgaus  1422 

pyrophosphate  of  iron 

1319 
quininae   compositum 

1325 
et  pbosphatum  com- 
positum 1320 
valerianatis          et 

strytlininiL'  1326 

red  12H2 

rhainni  Purshianu' 

compositum  1326 

rhamnus       I'urshiana, 

compound  1326 

rhei  1327 

Darelii  1422 

et  magnesiie  1327 

et  maguesii  acetatis 

1327 
rhubarb  1327 

and  magnesium  ace- 
tate 1327 
and  magnesia           1327 
roborans  Vviiyttii  1422 
rubi  composituiu          1327 
salicylate  of  lithium  1323 
of  sodium                  1327 
salicylic  acid               1309 
salutis                                1422 
simjilex                         1297 
sodii  bromidi                1327 
bypojihosphitis        1327 
salicylatis                 1327 
stillingia,  compouml  1327 
stillingio;  compositum 

1327 
stomachic  1422 

Stoughti.n's  1432 

strychniuu3    valeriana- 
tis 1328 
tar,  compound            1324 
taraxaci  comjiositum 

1327 
taraxacum,  comi)ound 

1327 
three  chlorides  1422 

Turkey      corn,      coiii- 

liouiid  1203 

Turucra  1329 

Turnera!  1329 

valerianate    of  ammo- 
nium 1310 
and  i>t<|iiinine  1310 
quinine  ami  strych- 
nine                      1326 
Btrvchnine  132S 
zinc                            1 329 
viburni  opuli  com|>o,«i- 

tum  1329 

viburnum  opulus,  com 

pound  M29 

viburni  jirunifolii        1329 
viburnum  prunifoliuiii 

1329 
visccralo  1  J22 

vitrioli  Mynsichti         1422 
wahoo  1318 
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Elixir  Yerba  Santa,  aro- 
matic 1317 
zinci  valerianatis        1329 
Elixiria  334 
Elixirs  334 
Elm  800 
mucilage                315,  800 
Elutriation  196 
Emetine                             1014 
Emmenagogue  pills,  Dr. 

Otto's  1274 

Emodin  952 

Emollient  cataplasm       1383 
species  1383 

Emplastra  1256 

Emplastrum  ammoniaci 

1297 
cum  hydrargyro  714, 

718,  911,  1257 
antimouii  1277 

arnicse  899,  1257 

aromaticum  1330 

asafoetidae  1297 

belladonnae  1258 

cantbaridum      perpet- 

uum  1422 

capsici  893,  1258 

ferri  656,  1258 

fuscum  1275,  1422 

camphoratum  1330 

galbani  1297 

gummosum  1422 

hydrargyri  714,  718, 

1258 
icbtbyocollae  1054,  1258 
matris     camphoratum 

1330 

opii  975,  1259 

picis  burgundicaB  911, 

1259 

canadensis  1297 

cantharidatum  911, 

1259 

liquidse  compositum 

1330 
plumbi  700,  706,  1260 
resinae  1260 

saponis  933,  1260 

Empty  capsules  1232 

Emulsa  315 

Emulsification,        Conti- 
nental method  1182 
English  method  1181 
the  theory                       1181 
Emulsin  940 
Emulsio  olei  morrhuss    1331 
cum  calcii  et  sodii 

phosphatibus    1333 
cum    calcii    lacto- 

phosphate         1333 
cum    calcii    phos- 
phate 1333 
cum           extracto 

malti  1334 

cum        hypophos- 

phite  1334 

cum  pruno  vir- 

giniana  1334 

olei  ricini  1334 

terebinthinae  1335 

fortior  1335 

phusphatica  1336 


Emulsion  almond  316, 

921 

ammoniac  315,  911 

apparatus.  Hunter's      1183 

asafetida  316,  912 

aspidium  1284 

castor  oil  1334 

acacia  1334 

Irish  moss  1334 

quillaia  1334 

cubeb  1283 

chloroform  316,  835 

cod-liver  oil    1294,  1331 

(dextrin)  1332 

(glyconin)        1332 

(Irish  moss)     1332 

(pancreatic)    1294 

(quillaja)         1332 

with        extract 

malt  1334 

with  hypophos- 

phite  1334 

with  hypophos- 

phites  1294 

with  hypophos- 
phite  calcium 

1294 
with  hypophos- 
phite  calcium 
and  sodium 

1294,  1334 
with  lactophos- 
phate        cal- 
cium 1294, 
1333 
with  phosphate 

calcium        1333 

with  phosphate 

calcium    and 

sodium        1293, 

1333 

with  phosphates 

calcium    and 

sodium  1333 

with  wild 

cherry         1294, 

1334 

guaiac  1286 

mortar  and  pestle  1182 

oil  of  turpentine         1335 

phosphatic  1336 

pumpkin  seed  1286 

turpentine  1285 

stronger  1335 

Forbes's       1285,  1335 

Emulsions  315,1173, 

1180,  1331 

casein  1183 

chondrus  1184 

compound  1184 

gum-resin  1181 

manufactured  1181 

natural  1181 

quillaia  1184 

seed  1181 

Emulsum  ammoniaci      315, 

911 

amygdalte     315,316,921 

asafoetidae     315,  316,  912 

chloroformi  315,  316,  835 

Enamelled  steam-kettle     132 

Enfleurage  855 


English  method  of  emul- 
sification 1181 
name  28,  30 
suppository  mould         1238 
Ens  Martis  1422 
Veneris  1422 
Enterprise  drug-mill  187 
press  267,  258 
Eosin  790 
test  solution  1074 
Ephedra  vulgaris  1012 
Ephedrine  1012 
Epidermine  1422 
Epigaea  966 
repens  966 
Epilobium  966 
angustifolium  966 
Epiphegus  966 
virginiana  966 
Epsom  salt  612 
Erdmann's  float  1067 
Ergot  947 
extract  449,  947 
fluid  extract  405,  947 
oil  927 
rye  947 
wine  383,  947 
Ergota  947 
Ergotic  acid  947 
Ergotole  1422 
Ericolin  950,  965 
Erigeron  904 
canadense  899,  904 
oil  899 
Eriodictyon  9(10 
aromatic  elixir  1317 
aromatic  syrup  1390 
californicum  877 
fluid  extract  405,  900 
glutinosum  900 
Erythromannite  804 
Erythrophlaeum  1012 
guineense  1012,  1014 
Erythropbleine  1012 
hydrochlorate  1014 
Erythrorelin  952 
Erythroxyline  1014 
Erythroxylon  1007 
coca            1007,1014,1015 
elixir  of  1317 
wine  1411 
aromatic  wine  1411 
Eschscholtzia        califor- 

nica  1012 
Eserine  995,  1422 
salicylate  996 
sulphate  996 
Esmarch's  painless  caus- 
tic 1277 
Essence  bitter  almond     329 
de  petit  grain  857 
French  1422 
ginger,  soluble  1360 
lemon  332,  858 
Mirbane  1422 
nutmeg  333 
peppermint  332 
spearmint  333 
vanillin,  compound    1407 
Essential  oils  852 
salt  of  lemons  775 
Ether  819,  1072 
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Sther,  acetic 

823,  844 

as  a  solvent 

201 

butyric 

844 

caproio 

844 

caprylic 

844 

chlorinated  muriatic      837 

compound  spirit  327 
ethylidene  diethylio       836 

hy<lrocyanic  837 

methylic  838 

cenanthic  844 

pelargonio  844 

petroleum  936 

spirit  327,  820 

nitrous  822 
Ethereal  liquids  made  by 

percolation  433 

oil  821 

solutions  337 

tincture  cannabis  in- 

dica  1284 

cantharideij  1294 

chloride  of  iron  1402 

colchicum  1292 

cubeb  1283 

guaiac  1284 

iodine  1268 

Ethers  812 

Etherolat  1422 

Ethiops  mineral  715 

Ethoxycatfeine  1014 

Ethyl  acetate  812 

alcohol  813 

benzoate  837 

bromide  837,  1422 

butyrate  837 

carbonate  839 

chloride  837 

cinnamate  914 

cyanide  837 

disulphide  837 

hydrate  812 

and  oxide  and  their 

preparations  812 

iodide  837 

nitrite  812,  823 

oxide  819 

oxy-caffeine  1014 

pelargonate  837,  845 

phenyl-carbamate  838 

sulphydrate  837 

sulphuric  acid  837 

valerate  837 

Ethylamine  781 

Ethylate,  potassium  839 

sodium  839 

Ethylen  781 

Ethylene  bromide  837,  1422 

Ethylic  aldehyde  830 

Ethylidene  chloride  837 

diethylic  ether  836 

Eucalyn  804 

Euealyptol  871,  1422 

Eucalyptoresorcin  1422 

Eucalyptus  871 

elixir  1317 

fluid  extract  405,  871 

gauze,  Lister's  1282 

globules  871 

oil  871 

oleosa  871 

Eugenia  aromatica  868 


Eugenia  Chokan  904 

Eugenic  acid  868 

Eugenin  868 

Eugenol  868,  870 

Eulachon  oil  1059 

Eulyptol  1422 

Euonic  acid  956 

Euonymi,  extractum  956 

Euonymin  917,  956 

Euonymus  956 

atropurpureua         917,  956 

elixir  1318 

extract  449 

Eupatorin  900,  91 H 

Eupatorium  90(1 

fluid  extract         406,  900 

perfoliatum  900,  918 

Euphorbia  coroUata  918 

Euphorbin  918 

Euphorbium  916 

resinifera  916 

Euphorin  837,  838,  1422 

Euphrasia  904 

officinalis  904 

Europhen  790,  1422 

Evaporating  chamber        141 

dish,  agate-ware  139 

glass  139 

graduated  142 

porcelain  139 

Evaporation  135,  142 

below      the      boiling 

point  138 

by  direct  heat  142 

of  liquids  by  boiling      138 

spontaneous  144 

to  a  fixed  volume  142 

Evaporator,  measuring      143 

Evening  primrose  801 

Everitt's  salt  882 

Exalgin  1422 

Exalgine  838 

Exarysator  251 

Excipient  bottle  1216 

Excipients  1215 

Exodino  1422 

Exogonium  Purga  940 

Expectorant,  Stokes's  1365, 

1422 

Expressed  oil  almond       922 

nutmeg  872 

Expression  208,  253,  255 

Exsiccation         135,  246,  249 

Extemporaneous  liquid 

preparations  1 1 73 

pharmacy  1094 

solutions,  compound- 
ing 1 1 78 
Extra  soda  561 
Extract  aconite      445,1005 
aloes                       445,  957 
api)le,  ferrated  1339,  1422 
arnica  root            445,  809 
beef                                 1058 
belladonna  leaves,  al- 
coholic              445,  997 
can    for    prescription 

counter  1106 

cantharides,  cerate     1296 
oimicifuga  446,  903 

cinchona  446,  982 

colchicum  root    447,  1003 


Extract  colocynth    447,  958 

compound  448 

conium  448,  1010 

digitalis  448,  914 

ergot  4  19,  017 

euonymus  4  19,  956 

gentian  449,  941 

glycyrrhiza  450,  808 

pure  450,  808 

puriGed  1340 

solution  1352 

Goulard's  702 

hioinatoxyloD        450,  963 

hyoscyamus  450,  999 

Indian  cannabis         446, 

895 

iris  451,  902 

jalap  451,  954 

juglans  451,  956 

krameria  452,  963 

leptandra  452,  955 

liquorice  450 

purified  1340 

solution  1352 

malt  797,  129H 

mezercon  1298 

nux  vomica  452,  993 

assay  453 

opium  454,  975 

assay  454 

physostigma  455,  996 

podophyllum         455,  955 

quassia  456,  942 

rhubarb  456,  952 

stramonium  seed         456, 

1001 

taraxacum  457,913 

uva  ursi  457 

witchhazel  1305 

Extracts  4.!8 

fluids  384,  1336 

Extraction  253 

apparatus,  continuous    433 

Extractive  439 

Extracts  438 

made      by       freezing 

juices  438 

preparation  440 

preservation  44 1 

variable  quality  440 

Extractum  acouiti  442,  445, 

1005 

flnidum    391.  394,  1005 

adonidis  lluidum         1337 

aletridis  fluidum  1337 

aloes  4  43.  445,  957 

angelica  radicis  fluidum 

1337 
apii  gravculentis  fluidum 

1337 
a])ocyni  fluidum  392,  394, 
903 
araliiB  racemosw  fluidum 

1337 
arnic8e  florum  fluidum 

1337 

radicis       443,  415,  ^y9 

fluidum  391,395,sy9 

aromaticum  fluidum      391, 

395 

asclepiadis  fluidum        392, 

395,  903 
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Extractum     aspidosper- 

matis     fluidum  393, 

396,  1006 
aurantii  amari  fluidum 

391,  396,  857 
belladonnse  alcoholicum 

442,  445 
fluidum  397 

foliorum  alcoholicum 

442,  445,  997 
radicis  fluidum  391, 

397,  997 
berberidis  vulgaris 

fluidum  1338 

boldi  fluidum  1338 

brayerae  fluidum  403 

buchu  fluidum    391,  397, 

894 

compositum         1338 

calami  fluidum    391,  397, 

874 
calendula  fluidum  1338 
calumbiB  fluidum  391, 

398,  942 
camelliae  fluidum  1338 
cannabis  indicae  442,  446, 

895 

fluidum      391,  398,  895 

capsici  fluidum  391,  399, 

893 

carnis  1068 

castaneae  fluidum  393, 

399,  966 
catholicum  1422 
caulophylli  fluidum  1338 
chimaphilae  fluidum      392, 

399,  965 

chiratae  fluidum  391,  400, 

942 

ciinicifugae  442,  446,  903 

fluidum     391,  400,  903 

cinchonie      442,  446,  982 

fluidum     392,  400,  982 

cocae  fluidum       392,  401, 

1008 

cofi"eae    testae    fluidum 

1339 

viridis  fluidum        1338 

colchici  radicis    444,  447, 

1003 

fluidum         391,  401, 

1003 

seminis  fluidum  391, 

402,  1003 

colocynthidis       443,  447, 

958 

compositum     444,  448, 

968 

conii  442,448,1010 

fluidum  392,  402, 

1010 

convallariae  florum 

fluidum  1339 

fluidum     392,  402,  944 
coptis  fluidum  1339 

cornus  circinatae  fluidum 

1339 

fluidum       1297,  1339 

corydalis  fluidum       1339 

coto  fluidum  1339 

cubebae  fluidum  391,  403, 

892 


Extractum  cusso  fluidum 

391,  403,  945 

cypripedii  fluidum         392, 

403,  901 

digitalis        443,  448,  944 

fluidum     391,  404,  944 

dulcamarae  fluidum        392, 

404,  1002 

ergotao  443,  449,  947 

fluidum     392,  405,  947 

eriodictyi  fluidum  391, 

405,  900 

eucalypti  fluidum  391, 

405,  871 
euonymi  443,  449,  956 
eupatorii  fluidum           392, 

406,  900 
ferri  pomatum  1339 
frangulae  fluidum          392, 

406,  956 

fuci  fluidum  1340 

gelsemii  fluidum  391,  407, 
995 

gentianae      444,  449,  941 
fluidum     392,  407,  941 

geranii  fluidum  393,  407, 
965 

glycyrrhizBB  444,  450,  808 
depuratum  1340 

fluidum  392,  408,  808 
purum  444,  450,  808 
solution  1352 

gossypii    radicis    flui- 
dum 392,  408,  947 

grindelias  fluidum  391, 

409,  900 
guaranae  fluidum           391, 

409,  1009 
hffimatoxyli  443,  450,  963 
hamamelidis  fluidum  393, 
409,  966 
helianthemi  fluidum  1340 
humuli  fluidum  1340 

bydrangeae  fluidum    1340 
hydrastis  fluidum  393, 

410,  1006 
hyoscyami    442,  450,  999 

fluidum      391,  410,  999 

ipecacuanhae  fluidum    391, 

411, 1007 

iridis  442,  451,  902 

fluidum  391,  411,  902 
jalapse  442,  471,  964 

fluidum  1340 

juglandis       443,  451,  966 

fluidum  1340 

juniperi  fluidum  1341 

kavae  fluidum  1341 

krameriee      444,  452,  963 

fluidum      393,  412,  963 

lactucarii  fluidum      1298 

lappae  fluidum     392,  413, 

943 

leptandrae     442,  452,  955 

fluidum      391,  412,  955 

lobeliiB  fluidum    392,  413, 

1011 

lupulini  fluidum  391,  413, 

895 

malti  797,  1298 

fluidum  1341 

martis  pomatum  1422 


Extractum    matico   flui- 
dum 391,  414,  892 
menispermi  fluidum      391, 
414,  1006 
menyanthis  fluidum    1341 
mezerei  1298 
fluidum     391,414,901, 
1341 
nucis  vomicae      442,  452, 
993 
fluidum  391,  415,993 
opii                444,  454,  975 
panchymagogum  Crol- 

lii  1422 

pareirae  fluidum  392,  415, 
1007 
petroselini  radicis  flui- 
dum 1342 
physostigmatis    442,  455, 
996 
pbytolaccae         radicis 

fluidum     391,  416,  901 
pilocarpi  fluidum  392, 

416,  1002 
podophylli    442,  455,  955 
fluidum      391,  417,  955 
pruni  virginianae  flui- 
dum 393,  417,  881 
quassiaB         444,  456,  942 
fluidum      392,  418,  942 
quillajae  fluidum         1342 
rbamni       Purshianae 

fluidum  392,  418, 

966 

aromaticum      1342 

rhei  442,  456,  952 

fluidum      391,  418,  952 

rhois  glabrae  fluidum     393, 

419,  848 

rosse  fluidum  393,  419,  964 

rubi  fluidum  393,  420,  965 

rumicis  fluidum  392,  420, 

966 

sabinae  fluidum  391,  420, 

897 

sanguinariae     fluidum 

391,  421,  1004 
sarsaparillae    composi- 
tum fluidum    393,  422, 
949 
sarsaparillae  fluidum     392, 
421,  949 
scillae  fluidum      391,  422, 
944 
scoparii  fluidum  392,  423, 
1011 
scutellari£E  fluidum       392, 

423,  863 
senegae  fluidum  391,  423, 

950 
sennae  fluidum    392,  424, 

961 

deodoratum         1342 

serpen tariae  fluidum      391, 

424,  895 
spigeliae  fluidum  392,  425, 

945 
sterculiae  fluidum  1342 
stillingiae  fluidum  392, 

425,  902 
compositum         1343 

stramonii  456 


Extractum        stramonii 

fluidum  425 

seminis    442,  436,  1001 

fluidum        391,  425, 

1001 

taraxacl        444,  457,  943 

fluidum     392,  426,  943 

trillii  fluidum  1343 

tritici  fluidum     393,  426, 

H(I9 

turnersB  fluidum         1313 

urticaB  fluidum  1343 

uva;  ursi        443,  457,  9(15 

fluidum  393,  427,  965 

Valeriana  fluidum  391 

427,  896 
veratri  viridis  fluidum  391, 

428,  1003 
veibasci  fluidum  1343 
verbenae  fluidum  1343 
Tiburni  opuli  fluidum    391 

428,  896 
prunifolii  fluidum     391, 

428,  896 
xanthoxyli  fluidum       391, 

429,  902 
zeaa  fluidum  1343 
zingiberis  fluidum         391, 

429,  875 
Eyebright  904 

Eyesolene  1422 

Eyestones  1422 

Eye-wash,  alcoholic       1385 
Eye-water,  Thomas's     1273 


F. 

Faba  porcina  1422 

purgatrix  1422 

suilla  1422 

vulgaris  796 

Faces  of  a  crystal  240 

Fsecula  1422 

Fagus  sylvatica  927 

Fahrenheit's  hydrometer     85 

thermometer  118,119 

Fairbanks's  druggists' 

scale  61 

Fairoline  1423 

False  fermentation  811 

Farina  hordei  prseparata  1423 

Febricide  1423 

Fehling's  solution  1079 

Fel  bovis  1052 

inspissatura  1299 

purificatum  1052 

tauri  1052 

Felt  strainers  213 

Fennel  864 

oil  864 

water  290,  865 

Fanner's  guaiac  mixture 

1399 
Fenugreek  801 

Fermentable  sugars  803 

Fermentation  811,  813 

false  811 

vinous  811 

Fermented  milk  1347 

Ferrated  elixir  Calisava 

1292, 1314 


INDEX. 

Ferrated  elixir  gentian  1320 

extract  apples  1339 

apples,  tincture       1402 

wine  wild  cherry  1413 

Ferri  acetas  657 

arsenas  657 

benzoas  657 

bromidum  657 

carbonas  saccharatus     655, 

659 

chloridum  655,  661 

citras  655,  664 

et  ammonii  citras  ('),").') 

665 

sulphas  656,  672 

tartras  65(5,  673 

et  potassii  tartras  656,  674 

et  quinina;  citras  656,  668 

eff'ervescens  1378 

solubilis  656,  669 

et  sodii  pyrophosphas     657 

et  strychninas  citras      656, 

671 

ferrocyanidum  657 

hypopho.sphis      656,  675, 

1344 

elixir  1318 

iodidum  saccharatum    656, 

677 

lactas  656,  678 

elixir  1318 

malas  crudus  1339 

nitras  657 

oxalas  657 

oxidum  hydratum  656, 

679 

cum  magnesia         656, 

680 

magneticum  657 

rubrum  657 

phosphas  albus  657 

efl'ervescens  1378 

solubilis  656,  681 

pyrophosphas  682 

solubilis  656,  682 

salicylas  657 

scobs  1423 

subcarbonas  657 

sulphas  656,  683 

exsiccatus  656,  684 

granulatus         656,  68 1 

prsecipitatus  684 

sulphidum  657 

valerianas  656,  685 

Ferric  acetate  657 

solution  685 

tincture  1301 

acid  655 

ammonium  sulphate     672 

test-solution  1072 

arsenate  657 

benzoate  657 

citro-chloride,  tincture 

1402 

chloride  661 

solution  663 

test-solution  1072 

tincture         367,  664, 

1402 

citrate  664 

solution  666 

wine  383,  668 


1457 

Ferric  citro-iodide,  syrup 

1391 

hydrate  07  9 

with  magnesia  (iHO 

hydroxide  679 

hypophonphite  675,  131  I 

elixir  131H 

solution  1353 

syrup  1391 

nitrate  1157 

solution  687 

oxyhydrato  657 

phosphate  657 

ciuchonidine     and 

strychnine  elixir  1318 
elixir  1318 

quinine  and  strych- 
nine elixir  1319 
soluble  681 
pyrophosphate,  soluble 

682 

elixir  1319 

salicylate  657 

8ubsulj)hate,  solution    688 

sulphate,  solution  689 

solution  of  basic       688 

valerianate  685 

Ferro  Pugliari  1423 

Ferrophosphated    elixir 

gentian  1320 

Ferrous  bromide  657 

syrup  1300 

carbonate,  mass  660, 

1211 

pills  r>r>i 

saccharatcd  659 

chloride,  solution         135  1 

syrup  1392 

iodide,  pills  67H,  1221 

and  manganese  syrup 

1391 

saccharated  677 

solution  1353 

syrup  304,  fiTS 

lactate  678 

elixir  1318 

oxalate  657 

sulphate  683 

dried  684 

granulated  68  1 

tc-t-soluliou  1072 

sulphide  657,  1072 

Ferruginous  ]>ills  1221 

Fcrrugo  1423 

Ferrum  655,  657 

ali'oholi.satum  1423 

dialysatum  252 

limatum  1423 

pomatum  1423 

rcductum  655,  658 

Ferula  la-tida  911 

galbaniflua  916 

Narthex  884 

Sunibul  865 

Ferulyl  sulphide  911 

Fever  bark.  Au!<tralian    1012 

linimont,    Saiut    Uar- 

thelemy'a  1285 

Feverfew  904 

oil  876 

Fibrin  1058 

Ficua  952 


1458 
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Ficus  Carica  952 

Fig  852 

Filing,  binding,  and  pre- 
serving       prescrip- 
tions 1163 
cabinet,  Anderson's      1165 
Filter,  Hadden's  224 
Hare's  hot-water  227 
pharmacist's  218 
plain                        217,  238 
plaited                     218,  221 
Rother's  218 
Warner's                           225 
Filtering       apparatus, 

rapid  228 

paper  216 

methods  of  folding     217 
Filters  for  special  pur- 
poses 224 
Filtrate  216 
Filtration                    208,  216 
continuous  225 
hot                            226,  227 
of  volatile  liquids  225,  226 
rapid  228 
Fine  powder  195 
Fineness  of  powders  195 
Finishing  ointments         1255 
Firwein                               1423 
Fish-berries                       1012 
Fisher's  vacuum-pump      229 
Flake,  white                     1423 
Flask  distillation  149 
distilling                           149 
evaporation  142 
graduated                       1067 
litre                                1067 
Flaxseed  801 
compound  infusion     1279 
oil  924 
Flea  seeds                          1423 
Fleabane  oil  899 
Fleitmann's  arsenic  test  1070 
Fleming's   tincture   aco- 
nite                         1399 
Fletcher's  gas  blow-pipe    123 
radial  burner  115 
Flexible  collodion    338,  774 
Flint                                    518 
Florentine  orris                   898 
receiver                             236 
Flores  antimonii               1423 
benzoes                           1423 
bismuthi                        1423 
zinci                               1423 
Flos  seruginis                    1423 
salis                                  1423 
Flour  paste                        1168 
Flowers  antimony             1423 
benjamin                         1423 
sulphur  504 
zinc                                  1423 
Fluid  extract  aconite     394, 
1005 
adonis                      1337 
aletris                       1337 
angelica  root           1337 
apocynum         394,  903 
aralia  raccmosa       1337 
arnica  flowers          1337 
root                395,  899 
aromatic                    395 


Fluid  extract  asclepias 

395,  903 
aspidosperma  396,  1006 
belladonna  root  397 

berberis  vulgaris     1337 
bitter  orange  peel  396, 
857 
boldo  1338 

buchu  397,  894 

compound  1284, 

1338 
calamus  397,  873 

calendula  1338 

calumba  398,  942 

camellia  1338 

capsicum  399,  893 

castanea  399,  966 

caulophyllum  1338 

celery  1337 

chimaphila  399,  965 
chirata  400,  942 

cimcifuga  400,  903 
cinchona  400,  982 

by  repercolation    387 
coca  401,  1008 

coffee  (green)  1338 

cofiFee  (roasted)  1339 
colchicum  root 

401,  1003 

seed  402,  1003 

conium  402,  1010 

convallaria       402,  944 

flowers  1339 

coptis  1339 

corn  silk  1343 

cornus         1297,  1339 

circinata  1339 

corydalis  1339 

coto  1339 

cotton-root  bark      408, 
947 
cubeb  403,  892 

cypripedium  403,  901 
digitalis  404,  944 

dulcamara  404,  1002 
6rgot  405,  947 

eriodictyon  405,  900 
eucalyptus  405,  871 
eupatorium  406,  900 
frangula  406,  956 

fucus  1340 

gelsemium  407,  995 
gentian  407,  941 

geranium  407,  965 

ginger  429,  875 

glycyrrhiza  408,  808 
grindelia  409,  900 

guarana  409,  1009 

hamamelis  409,  965 
helianthemum  1340 
hops  1340 

hydrangea  1340 

hydrastis  410,  1006 
hyoseyamus  410,  999 
Indian  cannabis  398, 
895 
ipecac  411,  1007 

iris  411,  902 

jalap  1340 

juglans  1340 

juniper  1341 

kava  1341 


Fluid  extract  kousso      403, 
945 
krameria  412,  963 

lactucarium  1298 

lappa  412,  943 

leptandra  412,  955 

lobelia  413,  1011 

lupulin  413,  895 

malt  1341 

matico  414,  892 

menispermum  414, 1006 
menyanthes  1341 

mezereum         414,  901, 
1341 
nux  vomica       415,  993 
pareira  415,  1007 

parsley  root  1342 

Phytolacca  root  416,  901 
pilocarpus  416,  1002 
podophyllum  417,  955 
quassia  418,  942 

quillaja  1342 

rhamnus  Purshiana 

418,  955 

aromatic  1342 

rhubarb  418,  952 

rhus  glabra       419,  848 

rose  419,  964 

rubua  420,  965 

rumex  420,  956 

sanguinaria     421,  1004 

sarsaparilla       421,  949 

compound     422,  949 

Bavine  420,  897 

scoparius         423,  1011 

Scutellaria        423,  863 

genega  423,  950 

senna  424,  951 

deodorized  1342 

serpentaria        424,  895 

spigelia  425, 945 

squill  422,  944 

sterculia  1342 

stillingia  425,  902 

compound  1343 

stramonium  seed     425, 

1001 

taraxacum        426,  943 

trillium  1343 

triticum  426,  809 

turnera  1343 

urtica  1343 

uva  ursi  427,  965 

valerian  427,  896 

veratrum  viride       428, 

1003 

verbascum  1343 

verbena  1343 

viburnum  opulus     428, 

896 

prunifolium  428,  896 

wild  cherry        417,  881 

xanthoxylum    429,  902 

zea  1343 

extracts  384 

preparation  385 

preservation  390 

MuUer's  1270 

Fluigramme  1156 

Fluoranthen  781 

Fluoren  781 

Fluorescein  790 


Fluorescein  test-solution 


1074 

Fluor  spar 

1423 

Flystone 

698 

Fo-di-ta 

1423 

Foeniculum 

864 

capillacoum 

864 

Folding  packages 

1192 

plaited  filter  219,  220 

powders  1194,  1196 

Foot-bellows  124 

Forbes's   emulsion   tur- 
pentine 1285 
Formaldehyde  838 
Formalin                             1423 
Formic  acid                        1060 
spirit                         1384 
Formica  rufa                      1060 
Formol                       838,  1423 
Formonetin  941 
Formula  for  abstracts       458 
for  alcoholic  extracts      441 
for  infusions             344,  349 
Formulary   of    unofScial 

preparations  1267 

Formylum  chloratum       1423 
Fossilino  1423 

Fothergill's  asthma  mix- 
ture 1271 
cough  mixture            1267 
dinner  pills                  1293 
Fowler's  solution  744 
Fox's  calamine  lotion     1273 
Fractional  crystallization  246 
distillation  109 
percolation                       281 
Fragaria  850 
Francisca  uniflora            1013 
Franciscus           lozenge- 
punch                         1204 
plaster-board                  1261 
Francis's  triplex  pill      1375 
Fran  gu  la  9.55 
elixir                            1319 
fluid  extract         406,  956 
Franguliu  955 
Frankincense            917,  1423 
Frasera  950 
Walteri                     918,  950 
Fraserin  918 
Fraxetin  941 
Fraxin  940 
Fraxinus  Ornus           807,  9_11 
French  mixture              1355 
polish                               1423 
white                               1423 
Fresh  herbs,  tinctures      367 
Friar's  balsam                 1305 
Fromentin                           1423 
Frostwort  901 
Fuchsin  790 
Fucus,  fluid  extract       1340 
Fuligokali                           1423 
Fuller's  earth                     1423 
tamarind  electuary     1288 
Fumaria  officinalis  1012,1014 
Fumaric  acid  798 
Fumarine                 1012,  1014 
Fumitory                             1012 
Fungin  771 
Funnel  board                    1185 
holder                             1186 


INDEX. 

Funnel,  jacketed 

227 

plain 

223 

ribbed 

223 

eeparating 

235,  236 

tube 

154,  155 

stoppered 

154 

thistle-top 

154 

Funnels 

222 

agate-ware 

222 

Berlin-ware 

222 

earthen-ware 

222 

glass 

222 

granite-ware 

222 

hard-rubber 

222 

metallio 

222 

porcelain 

222 

queen's- ware 

222 

tinned  copper 

222 

iron 

222 

Furfur 

1423 

Furnace,  crucible 

125 

economy 

116,  117 

Furniture,  glass 

1101 

store 

1101 

Fusel  oil 

814 

Fusion 

125 

Fustic,  old 

1423 

young 

1423 

G. 

Gadberry's  mixture       1366 

spleen  mixture  1270 

Gadinine  1059 

(iadolinite  618 

Gadus  morrbua  1054 

Galactic  1423 

Galactose  803 

Galanga  898 

Galangal  898 

oil  876,  893 

Galbanum  916 

compound  pills  1300 

plaster  1297 
Galena               699,  708,  1423 

Galipeaeuspario.  876,904 

Galla  959 

Gallacetophenol  790 

Gallacetophenone  1423 

Gallein  1423 

Gallic  acid  959,961 

glycerite  1290 

ointment  1301 

Gallobromol  1423 

Gallop's  powder  1282 

Gallotannic  acid  960 
Galls,  aromatic  syrup    1290 

tincture  1290 
Gallus  bankiva       1055,  1059 

(inmbir  966,1423 

Gamboge  954 

(innibogic  acid  954 

Gnmo'sstill  102 
Gannal's  method  of  tak- 
ing specific  gravity       87 

solution  1423 

Garcinia  Hanburii  954 

indica  928 

Gargle  of  alum  1273 

Garlic  884 

oil  886 

ointment  1283 


1459 

Garlic  syrup  301,  884 

Gas  blowpipe  124 

flame  114 

generator  2(I6 

liquor  6(1 1 

method  of  absorbing       205 

used  for  heating  1 13 

Gasoline  stove  112 

burner  112 

used  for  beating  1 12 

Gauge  for  cutting  paper  1193 

Gaultheria,  oil  873 

procumbens  873 

sjiirit  331,  873 

Gaultherilcne  873 

Gautier's    suppository 

mould  1240 

Qauze,  carbolizcd  1307 

corrosive  sublimate     1276 

iodoform  I307 

Lister's  eucalyptus     1282 

Gay-Lussac's  centesimal 

alcoholmeler  84 

Geissospermirie  1014 

Geissospermum  la)ve        1014 

Gelatin  1058 

capsules  1230 

chondrus  1344 

coating  solution  1226 

Irish  moss  1344 

pearls  1230 

test-solution  1073 

Gelatina  1058 

Gelatination,  water  of        250 

Gelatinized  chloroform 

1280 
Gelatinum  chondri  1344 
Gelatol  1423 

Gelsemin  918 

Gelsemine  995,  1014 

hydroehlornte  1014 

Oelseininic  acid  995 

Gelsemium  995 

fluid  extract         407,  995 
scmpervirens  918,995, 

1014 
tincture  368,  995 

General  exoipicnt  1216 

formula  for  abstracts    458 
pill  cxcipicnt  1216 

Generation  of  heat  107 

Genista  904 

tinetoria  904 

Gentian,  compound  infu- 
sion 3.'>0 
tincture             368,941 
concentrated          com- 
pound infusion  350 
elixir                           1320 
extract                   449,911 
ferrophosphated  elixir 

1320 

fluid  extract  407,941 

white  sys,  1423 

with   chloride  nf  iron, 

elixir  1287,  1320 

Gentiana  911 

lutea  941 

Gcntianose  Ml 

Gentiogcnin  941 

Oentiopicrin  941 

Gentisic  acid  911 


1460 
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George's     double-screw 

press  258 

Geranium  965 

fluid  extract         407,  965 

maculatum  965 

Gerhard's  tonic  tea        1287 

German  chamomile  900 

dropping  bottle  1186 

silver  697 

gingle-screw  press  256 

Germander  904 

Geum  904 

rivale  904 

Gezow's     collodion      for 

corns  1278 

Gibert's  syrup  1276 

Gigartina  mamillosa  798 

Gigot's  press  255 

Gilbert's  aromatic  tinc- 
ture of  galls  1290 
Gillenia  950 
syrup                           1288 
trifoliata  950 
Gin,  common  812 
Holland  812 
Ginger  875 
fluid  extract         429,  875 
grass,  oil  876 
oil  876 
oleoresin               435,  875 
soluble  essence            1360 
solution                       1360 
syrup         312,  875,  1295 
tincture                 380,  875 
troches                875,  1209 
Ginseng  950 
Glacial  acetic  acid            777 
phosphoric  acid,  di- 
luted                        1304 
Giacialin                             1423 
Glacies                                 1423 
mariae                              1423 
Glandes  quercus                1423 
Glass  evaporating  dish       139 
furniture                         1101 
gall                                  1423 
Liebig  condenser            157 
measures  69 
mortar  and  pestle            192 
soluble                               518 
syringe,  use  of                 235 
tubes,  bending                 150 
cutting                          149 
Glauber's  salt                       578 
Glaueina                             1012 
Glaucium                          1012 
luteum                  1012,  1014 
Glaucopicrine         1012,  1014 
Glechoma                              864 
hederacea                         864 
Globe  separating  funnel     235 
Globularia  alypum              941 
Globularetin                         941 
Globularin                            941 
Globuli  martiales              1423 
Glonoin                     932,  1423 
pills                              1373 
spirit                                331 
Gloriosa  superba               1012 
Glucose                        803,  804 
crystallized                       803 
Glucoses                              803 


Glucosides 

940 

Glusidum 

1423 

Gluten 

1423 

Glycerat 

1423 

(ilycere 

1423 

Glyceric  alcohol 

932 

Glyceride  of  palmitic  acid  921 

Glycerin  356,  930 

as  a  solvent  201 

bath  126 

iodized  1268 

ointment  1286 

suppositories     1235,  1286 

Glycerinum  930 

pepticum  1423 

Glycerita  318 

Glycerite,  birch  tar       1278 

bismuth  1344 

borax  1271 

boroglycerin  320 

carbolic  acid     319,  1278 

gallic  acid  1290 

glyceryl  borate  320 

guaiac  1345 

hydrastis  320,  1005 

pepsin  1345 

starch  319,  796 

tannic  acid  319,  961, 

1290 

tar  1345 

tragacanth  1345 

yolk  of  egg  320 

Glycerites  318 

Glyceritum  acidi  carbolici 

319,  786,  1278 

gallici  1290 

tannici  319,  338, 

961,  1290 

amyli  319,  796 

bismuthi  1344 

boroglycerini        319,  320 

guaiaci  1345 

hydrastis    319,  320,  1005 

pepsini  1345 

picis  liquidae  1345 

sodii  boratis  1271 

tragacanthae  1345 

vitelli  319,  320 

Glycerol  932 

Glycerole  chloral  and 

camphor  1280 

nitrate  bismuth  1277 

subacetate  lead  1275 

Glycerole  1423 

Glyceryl  borate   1306,  1423 

glycerite  320 

tripalmitate  921 

Glycocholic  acid  1052 

Glycocine  915 

Glyconin  320,  1423 

emulsion  cod-liver  oil 

1332 

Glycozone  1423 

Glycyrretin  941 

Glycyrrhiza  808 

aromatic  elixir  1321 

compound  mixture        318 

powder  808,  1191 

elixir  1320 

extract  450,  808 

fluid  extract        408,  808 

glabra  808,  941 


Glycyrrhiza,  pure  extract 

450,  808 

purified  extract  1340 

syrup  1393 

Glycyrrhizic  acid  808 

Glycyrrhizin  808,  941 

ammoniated  808 

Glycyrrhizinum     ammo- 

niatum  808 

Gnaphalium  904 

Gnoscopine  974 

Goa  powder  953 

Godfrey's  cordial  1291, 

1366 

Gold  and  platinum  755 

and  sodium  chloride     756 

bromide  755 

chloride  755 

test-solution  1073 

iodide  755 

Golden  rod,  oil  876 

seal  1005 

tincture  1292 

Goldthread  1012 

Gommeline  1423 

Goniometer  243 

Gonorrhoea,  injection  for 

1273 
Goodell's  lemonade  iron  1274 
Gooseberry  850 

Gossypii  radicis  cortex       947 
Gossypium  772 

herbaceum       772,  923,  947 
purificatum  772 

stypticum  1346 

Goulard's  cerate  702,1246 
extract  702 

Gould's    diarrhoea    mix- 
ture 1291 
Gout  mixture  (Laville's) 

1292 

(Scudamore's)  1293 

pills  (Becquerel's)      1293 

(Lartigue's)  1293 

Gouttes  ameres  1292 

Graduate-brush  1185 

Graduated     evaporating 

dish  142 

flasks  1067 

jars  1067 

Graham's  dialyzer  251 

Grain  soap  932 

Grains  d'Avignon  1423 

Gramme  41 

Granatum  1006 

Granulated  acacia  799 

effervescent  salts  249, 1377 

ferrous  sulphate  684 

sodium  sulphite  580 

Granulation  135,  249 

Granville's  hay-fever 

snuff  1271 

Grape  oil  837 

sugar  803,  804 

Graphite  1423 

Gratiola  950 

officinalis  941,  950 

Gratiolaretin  941 

Gratioletin  941 

Gratiolin  941,  950 

Gratiosoletin  941 

Gratiosolin  941 


IKDEX. 


1461 


Gravimetric  analysis        1065 

prescriptions  1156 

Green  iodide  mercury      723 

lobelia  1293 

soap  933,  1287 

compound  tincture 

1287,  1406 
lotion  (Ilebra's)  1287 
with  tar,  tincture    1287 


vitriol 

1423 

Griflitii's  mixture 

317 

Grindelia 

900 

elixir 

1321 

fluid  extract         409,  900 

robusta 

900 

squarrosa 

900 

Grinding 

181 

GrissoUe's  pills 

1274 

Grommets 

144 

Grooved  rollers 

184 

Gross's    autimonial 

and 

saline  mixture 

1277 

hair  tonic 

1294 

neuralgia  pills 

1292, 

1372 

Ground-ivy 

864 

Ground-nut,  oil 

927 

Groundsel 

904 

Guaiac 

912 

ammoniated  tincture   369 

compound  tincture     1402 

Dewees's  tincture 

1402 

emulsion 

1286 

ethereal  tincture 

1284 

glycerite 

1345 

■   mixture 

1365 

Tenner's 

1399 

syrup 

1286 

tincture                 368,913 

Guaiaci  lignum 

912 

resina 

912 

Quaiacic  acid 

912 

Guaiacol 

779,  790 

Guaiacolsalol 

1423 

Guaiaconic  acid 

912 

Guaiacum  oflScinale 

912 

wood 

912 

Guaiaretic  acid 

912 

Guarana 

1009 

elixir 

1321 

fluid  extract       409,  1009 

Guaranine 

1014 

Gublcr's    alcoholic 

mix- 

turo 

1280 

Guiding-rod,      use 

of 

the 

210 

Guizotia  oleifera 

928 

Gum  arabic 

799 

artiKoial 

795 

British 

795 

dragon 

1423 

hog 

801 

juniper 

917 

mezquite 

801 

resin  emulsions 

1181 

resins 

908 

Gummed  labels 

1169 

Gummi  elasticum 

1423 

guttao 

1423 

rubrura  gambiense        1423 

scorpion  is 

1423 

thebaic  urn 

1423 

Gums  and  mucilaginous 

substances  798 

Gun  cotton,  soluble  772 

Gunjah  H23 
Gunther's  sedative  pills  1285 

Gurjun  Ulfi 

balsam,  oil  ,S7  j 

Gutta-percha  916 

solution  1299 

Guttas  pectoralea  1404 

(jutzeit's  arsenic  test  1071 

Gynocardia  odorata  927 

Gypsum  M23 

dried  625 

H. 

Haarlem  oil  1285 

Iladden's  filter  224 

Hfematin  903 

Haematites  1423 

Haematogen  1423 

llffimatoxylin  963 

llsematoxylon  963 

campcchianum  963 

extract  450,  963 

Ha^mogallol  1058,  1423 

lIsBmoglobin  1058 

Haiuiol  1058,  1424 

Hajniostatic,  Pavcsi's    1290 

collodion,  Pavcsi's      1290 
Hagenia  abyssinica  945 

Hagiospcrmus  1424 

Hair  tonic  (Gross's)       1294 
Halicore  dugong  1059 

Haller's  aci<l  elixir         1367 
Hall's  dinner  pill  1371 

solution  strychnine    1359 
Hamamclin  918 

Hamauielis  9G5 

fluid  extract         409,  965 

virginica  91.S,  it66 

water  1305 

Hamburg  drops  1124 

tea  1424 

Hammond's  compound 

mixture  apium  1282 

Hance's  mill  188,  189 

suspended  percolator      277 

Hand  mills  186 

rules  for  operating      189 

scales  56 

Hardback  966 

Hard  petrolatum  935 

petroleum  ointment  935 
Hardy's  naj)hthol  oint- 
ment 1279 
Hare's  hot-water  filter  227 
Harle's  solution  1277 
Harrison's  lozenge-board  1203 
Hartshorn's   chloroform 

paregoric  1280 

Hausniannite  652 

Hawkweeil  966 

Hayes's  solution  hypo- 
phosphites  1269 
Hay-fever  snufi"  1271 
Hazel-nut  oil  927 
Headiue  1424 
Heavy  magnesia               610 

oil  cloves  868 

Heberdon'a  ink  1424 

93 


Uebra's  green  soap  Iri- 

tion  1287 

itch  ointment  1409 

tincture    green    soap 

with  tar  1287 

Ilcotogramme  40 

Hectolitre  40 

Hectometre  40 

Hedeomu  861 

oil  861 

pulogioides  861 

Hedera  Helix  950 

Hederic  acid  950 

Hedge  garlic,  oil  885 

hyssop  950 

Helecin  9U 

Helianthemum  904 

canadense  904 

fluid  extract  1340 

Helianthin  1424 

Heliotrope,  oil  876 
lleliotropium  grandiflo- 

rum  876 

peruvianum  876 

Hellebore,  American  1003 

black  950 

Helleborin  950 

Helleborus  950 

niger  950 

Ilclonias  dioica  913 

Helonin  913 

Hemlock  1010 

pitch  plaster  1297 

s])ruce,  oil  875 

Hemp,  Canadian  903 

Indian  895 

seed,  oil  927 

Henbane  999 

Hepar  1424 

antimonii  1424 

sulphuris  1424 

Hepatica  966 

triloba  966 

Heracleum  866 

lanatura  866,  877 

Herb-cutter  179 

Herba  Corta  1424 
Herrick's     automatic 

water  still  168 

Hessian  crucible  125 

Heuchcra  966 

anicricana  966 
Hevea  912 
Hexagonal  system  212 
Hexatomic  alcohols  803 
Hibiscus  cs'>ulcntuH  801 
Hiera  picra  1289,  1375, 
1424 
Hieraceum  966 
Hill's  balsam  honey  1424 
Hi|ipocastanuni  966 
Ilippuric  acid  916 
Hips  1424 
Hirudo  1060 
Hobb's  graduated  meas- 
ures 70 
Hodgson's       graduated 

measures  70 

HofTiimnn's   anodvno  327, 

820 

screw  pinchcock  159 

Hog  gum  801 
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Holland  gin  812 

Holly  950 

Hollyhock,  conserve  1279 
Holtz's  carbolate  iodine  1278 
Homatropine  hydrobro- 

mate  1014 

Homberg's  phosphorus     1424 

pyrophorus  1424 

Homocinchonicine  982 

Homocinchonidine  982 

Homocincbonine  982 

Homoquinine  982 

Honey  806 

borate  sodium  1271 

clarified  313 

commercial  313 

rose  313,  964 

Honeys  312 

Hood  143 

stove  143 

use  of  143 

Hooper's  pills  1288 

Hope's  mixture  1362 

Hops  895 

elixir  1321 

fluid  extract  1340 

oil  876 

tincture  369,  895 

Hordein  771 

Hordeum  distichon    796,  797 

Horehound  862 

Horizontal  Bunsen 

burner  115 

steam  coil  133 

Horn  poppy  1012 

stirrer  139 

Horsebalm  864 

Horsechestnut  bark  966 

oil  927 

Horsemint  864 

oil  876 

Horseradish,  oil  885 

Hot  drops  1401 

filtration  226,  227 

water  filter  227 

generator  117 

Hound's  tongue  801 

Humulus  895 

elixir  1321 

Lupulus876,  895,  918, 1015 

Hungarian    turpentine, 

oil  875 

Hunter's  emulsion  appa- 
ratus 1183 
sifter  194 
Huxham's  tincture  bark  365, 
1424 
Hydracetin                789,  1424 
Hydrangea     fluid     ex- 
tract                         1340 
Hydrargyri  acetas  715 
arsenas                               715 
bromidum                         715 
carbonas  715 
chloras                             715 
chloridum  corrosivum  715, 
720 
mite                    715,  721 
chromas  715 
cyanidum              715,  722 
iodidum  flavum    715,  723 
rubrum               715,  724 


Hydrargyri  iodidum  vir- 

ide  723 

lactas  716 

nitras  715 

oxidum  flavum      715,  725 

rubrum  715,  727 

oxymurias  1424 

pilula  1211 

subsulphas  flavus  715,728 

sulphas  715 

sulphidum  rubrum  715 

nigrum  715 

Hydrargyrum  715 

ammoniatum  715,  718 

cum  creta  714,  717 

Hydrargyrus  muriatus     1424 

oxymurias  1424 

Hydrastin  918 

Hydrastine  1005,  1015 

Hydrastininae  hydrochlo- 

ras  1005 

Hydrastinine  1005 

hydrochlorate  1005 

Hydrastis  1005 

canadensis    918,  928,  1005, 

1015 

colorless  1424 

fluid  extract       410,  1005 

glycerite  320,  1005 

oil  928 

tincture  369,  1005 

Hydrate,  amylene  836 

Hydrated  alumina  646 

oxide  bismuth  1306 

iron  679 

Hydraulic  press  255,  260 

Hydriodic  acid  493 

colorless  syrup  300 

syrup  300,  500 

Hydrobromic  acid  cough 

mixture  1267 

diluted  477 

Hydrobryoretin  940 

Hydrochinone  790 

Hydrochloric  acid  475 

pure,  for  tests  1073 

Hydrochrite  1424 

Hydrocinchonine  982 

HydrocoUidine  1059 

Hydrocotarnine  974 

Hydrocyanic  acid  781 

diluted  881 

Scheele's  882 

ether  837 

Hydrogen  468,  781 

dioxide,  solution  290,  470 

oxygen,  and  water  468 

peroxide,  solution  290, 

470 

sulphide        503,  781,  1073 

test-solution 

Hydrokinone 

Hydrolat 

Hydrole 

Hydroleine 

Hydrometer  jar 

Hydrometers 

Hydronaphtol 

Hydropege 

Hydrophilous  cotton 


Hydroquinone 
Hydrostatic  press 


1073 

940 

1424 

1424 

1424 

82 

80 

1424 

1424 

1424 

786,  790 

260 


Hydrosulphurie  acid  503,  781 
Hydrous  wool-fat  1046 

Hygrine  1007,  1015,  1424 
Hygrophilous  cotton  1424 
Hygroscopic  246 

Hyoglycocholic  acid  1052 
Hyoscinae  hydrobromas  999 
Hyoscine  999,  1015 

hydrobromate  999 

Hyoscinic  acid  1015 

Hyoscyaminae  hj'drobro- 

mas  1000 

sulphas  1001 

Hyoscyamine    997,  999,  1015 
hydrobromate  1000 

sulphate  1001 

Hyoscyamus  999 

compound  oil  1370 

extract  450,  999 

fluid  extract  410,  999 

niger  928,  999,  1015 

seed,  oil  928 

tincture  369,  999 

Hyoscypicrin  999 

Hyotaurocholic  acid  1052 

Hypericum  904 

liniment  1285 

perforatum  904 

Hypnal  1424 

Hypnone  780,  790,  1424 

Hypo  672 

Hypochlorous  acid  493 

Hypodermic  solution  mor- 
phine 1356 
H3'poderm3  1424 
Hypophosphite    calcium 

syrup  1272 

elixir  1312 

syrup  1273,  1292 

iron  1344 

elixir  1318 

solution  1353 

syrup  1391 

lime,  syrup  1388 

and  soda,  syrup       1388 
sodium  elixir  1328 

syrup  1398 

Hypophosphites,       com- 
pound    1269,  1393 
solution       1269,  1354 
syrup  1269 

elixir  1322 

Procter's  syrup  1272 

solution  1269,  1354 

syrup  305,  623, 

1268, 1393 
tests  for  510 

with  iron,  elixir  1322 

syrup  306,  623 

Hypophosphorous  acid     570, 
1304 
oxide  509 

Hypoquebrachine  1006 

Hyposulphite  soda  571 

Hvposulphurous  acid        603, 
^^        ^  504 

Hyraceum  1058 

Hyrax  capensis  1058 

Hyssop  864 

oil  of  876 

Hyssopus  864 

officinalis  864, 876 
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Iberis  amara  884 

Icaya  1012 

Iceland  moss  798 

lehthyol  791,  1059,  1424 

Ichthyocolla  1054,  1424 

Igasuric  acid  993 

Igasurine  993 

Ignatia  1012 

compound  tincture     1292 

tincture  1301 

Ignition  125 

Ihlang-ihlang,  oil  876 

Ikaga  1012 

Ilex  980 

paraguayensis  966 

Ilicic  acid  950 

Ilixanthin  950 

Illicium  866 

oil  865 

verum  866 

Imperial  measure  39 

Incineration  126 

Incompatibility  1 1 73 

chemical  1174 

physical  1176 

therapeutical  1178 

India-rubber  912 

India  senna  951 

Indian  cannabis  895 

fluid  extract     398,  895 

oil  876 

tincture  363,  895 

hemp  895 

pink  1424 

tobacco  1424 

Indican  941 

Indicators      for      acidi- 

metry,    alkalimetry, 

etc.  1073 

Indieum  1424 

Indiglucin  941 

Indigo  94 1 

test-solution  1075 

Inflammable  air  1424 

.  Infusa  344,  349 

Infused  oils  1368 

Infusion  253 

bottle  348 

brayera  1299 

catechu,  compound    1290 

cinchona  349,  982 

digitalis  349,  944 

flaxseed,  compound    1279 

gentian,  compound       350 

stronger  1346 

jar,  Alsop's  345 

kousso  1299 

mug,  Squire's  346 

myrrh,  compound       1285 

pitcher  346 

rose,  compound  351, 1346 

sage  351 

senna,  compound  350 

tar  1278 

wild  cherry  349,881 

Infusions  344, 349 

formula  for  344,  349 

from  fluid  extracts  348 

made  by  digestion  347 

by  maceration  347 


Infusions  made  by  perco-  i 

lation  347  | 

preservation  348  I 

unoflicial  350  ' 

Infusuiu  brayera;  12'.»y 

catechu  compositum  1290 
cinchona'      347,  349,  982 
digitalis        347,  349,  914  ' 
gentians;  compositum  350 
compositum    fortius  I 

350, 1346 
lini  compositum  1279   | 

picis  liquidae  1278 

pruni  virginianae  347, 

349,  881 
rosae  compositum           351, 

1346 
salvia;  351 

sennae  compositum        347, 

350,  951 
Ingluvin  1059,  1424 
Inhalation,  Warren's 

thymol  1283 

Injection  brou  1424 

for  gonorrhoea  1273 

Inorganic  acids         472,  1367 
substances  466 

Inosite  804 

Inspissated  juices  438 

oxgall  1299 

Intermediate  crystalliza- 
tion 247 
International  Pharmaco- 
poeia 28 
Interstitial  water                246 


Inula 

Helenium 

oil 
Inuiin 

lodacetanilid 
lodal 

lodantifebrin 
Iodic  acid 


900 
876,  899 
876 
796,  900 
791 
838 
791 
493 


Iodide  ammonium,  lini- 
ment 1347 
amyl  836 
calcium,  syrup  1388 
ethyl  837 
iron   and    manganese, 

syruj)  1391 

solution  1393 

tasteless  syrup         1391 

manganese,  syrup       1273 

mercury    and     potas 


slum,  solution 
compound  pills 
green 

ointment,  red 
red 

yellow 
methyl 


1354 

1276 

723 

1276  i 

724 

723 

838 


potassium,  liniment   1270 

red  mercuric  724 

starch,  soluble  1279 

syrup  1279 

Bu'.phur,  ointment       1268 

yellow  mercurous         723 

Iodides,  tests  for  499 

lodiiial  collodion  1268 

Iodine     492,  493,  498,  120S 

camphorated  chloro- 

tannate  1280 


Iodine,  carbolate  1278 

carbolizud  solution       1355 
caustic  r^(JM 

solution  1355 

Churchill'.^  tincture    1403 
compound  tincture      126H 
solution  500 

decolorized  tincture   1-103 
disul|ihido  508 

liniuii-ut  1347 

ointtuent  500,  125 1 

solution  1268 

testji  for  4'j'J 

test-solution  1U7.» 

tincture  369 

Iodized  carbolic  acid      1304 
collodion  1308 

cotton  1268 

glycerin  1268 

oil  bitter  almond         1268 
phenol  1268,  1304 

starch  493,  1296 

Iodoform  835 

and  naphthalin  1378 

aromatized  1346 

carbolized  12H0 

collodion  1308 

compound  powder       1378 
tincture  1281 

cotton  1812 

deodorized  1346 

diluted  powder  1378 

gauze  1307 

liniment  1281 

ointment  835,  1252 

compound  1281 

paste  1281 

pencils  1281 

lodoformum  835 

aroniatisatum  1316 

lodohydrargyrate  iron, 

syrup  1276 

potassium,  solution     1354 

syrup  1276 

lodol  838,  1424 

lodo-phenacetin  791 

lodopbenino  791,  1424 

lodophenochloral  1424 

Iodop3'rino  1424 

lodum  493,  498 

Ipecac  1007 

and  opium,  powder        975, 

1007,  1191 

tincture  370,  1007 

fluirl  extract         411,  1007 

syrup  306,  1007 

troches  1007,  1207 

wine  383,  1(107 

Ipecacuanha  1007 

IjiecMCuanhic  acid  1007 

I|)om(ra  Jalnpa  9H,  954 

orizabcnsis  954 

Iridolino  781 

Iris  R9S,  902 

extract  451,902 

florentina  S9H 

fluid  extract  411,902 

versicolor  902 

Irish  moss  798 

conipoun<l  syrup      1389 

emulsion  castor  oil  1334 

cod-liver  oil         1332 
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Irish  moss  gelatin  1334 

mucilage  1367 

Iron  654,  657 

alcoholized  1424 

and  ammonium  acetate 
solution  687 

citrate  665 

tartrate  673 

and  chromium  salts  1274 
and  conium  mixture  1274 
Tully's  mixture  1274 
and  potassium  tartrate  674 
and  quinine  citrate  668 
soluble  669 

and  strychnine  citrate  671 
bitter  wine  383 

tincture  1274 

by  hydrogen  1424 

compound  pills  1300 

dialyzed  252 

hypophosphite  1344 

malate  1339 

metallic  1075 

nitrogenized  1424 

oleate  929 

pills  1274 

compound  1274 

plaster  1258 

quinine   and   strych- 
nine, elixir       1319 
phosphates  syrup  672 
reduced  658 

troches  1206 

Isaconitine  1005 

Isinglass  1054 

American  1054 

plaster  1059,  1258 

Russian  1054 

p- iso-am3'lene  838 

Isodulcite  804 

Isomorphous  crystals         240 
Isonandra  gutta  91 6 

Isopelletierine  1106 

Isopyrum  1013 

thalictroides  1013 

Iso-xylol  781 

Issue  peas  1424 

Itch  ointment,  Hebra's  1409 
Ives's  camphorated  Do- 
ver's powder  1291 
Ivory-black  515 
Ivy  950 
Izal                                     1424 

J. 


Jaborandi 

1002 

elixir 

1325 

oil 

875 

Jaclceted  funnel 

227 

Jackson's 

ammonia 

loz- 

enges 

1271 

bathing  spirits  1287 

pectoral  lozenges         1280 

syrup  1291,  1395 

Jalap  954 

compound  powder         954, 

1191 

tincture  1289 

extract  451,  954 

fluid  extract  1340 

resin  461,  954 


Jalap,  tincture  1289,  1403 
compound  1403 

Jalapa  954 

Jalapin  941 

Jalapinol  941 

Jamaica  dogwood  951 

James's  powder    741,  1190 
Janeway's  pills  1371 

Japan  earth  1424 

Japanese  lambik  147 

Jap-menthol  1424 

Jasminum  fragrans  876 

grandiflorum  876 

Jateorrhiza  palmata  941 

Javanine  982 

Javelle  water  496,  1357 

Jeannel's   laxative  pow- 
der 270 
Jeffersonia  diphylla  1013 
Jervine          1003,  1013,  1015 
Jessamine,  oil  876 
Jesuits'  drops                     1424 
Jews'  pitch                        1424 
Jones's  hydrometer  85 
Jordan  tablet  machine     1230 
Judas's  ear                         1424 
Judkin's  ointment          1275 
Juglandin                            918 
Juglans                                 956 
cinerea             918,  928,  956 
compound  syrup         1289 
extract                    451,  956 
fluid  extract                1340 
oil                                     928 
Jujube  berries                      801 
Julep,  camphor              1282 
Juniper,  compound  spirit 

332,  897 

fluid  extract  1341 

oil  897 

spirit  331,  897 

Juniperus  898 

communis  897,  898 

oxycedrus  778 

sabina  897 

virginiana  877,  898 

Jupiter  1424 

Jusculum  1424 

Jute,  carbolized  1278 


K. 

Kairine  1015,  1424 

Kairoline  1015 

Kali  1424 

aeratum  1424 

Kalicum  hydras  1424 

Kalium  1424 

Kamala  954 

Kaolin  1424 
Kaposi's  naphthol  salve  1279 

Kandol  937 

Kava^kava  S'.)8 

fluid  extract  1341 
Keating's  cough  lozenges 

1285 
Kefir  1059,  1424 
Kelene  1424 
Kennedy's  Pinus  Cana- 
densis 1381 
Keratin  1059,  1424 


Kermes  mineral  740 
Kerosene  used  for  heat- 
ing 113 
Ketones  832 
Keystone  tablet  machine  1230 
Kilo  40 
Kilogramme  40 
Kilolitre  40 
Kilometre  40 
Kina  kina  1424 
Kinds  of  fuel  107 
King's  yellow  1424 
Kinic  acid  982 
Kino  963 
compound  powder       1379 
tincture       1291,  1404 
red  963 
tannic  aoid  963 
tincture  370,  963 
Kinoin  963 
Kinovic  acid  982 
Kinovin  982 
Kissingen    salt,    artifi- 
cial 1382 
"effervescent  1381 
Knight's  pills  1289 
Kochine  1425 
Kodozonol  1426 
Konseals  1199 
Kosin  945 
Koumiss  1059 
Koumya  1059 
Kousso  945 
fluid  extract  403,  945 
infusion  1299 
Krameria  963 
extract  452,  963 
fluid  extract  412,  963 
ixina  963 
syrup  307 
tincture  370,  963 
triandra  963 
troches  1207 
Kramero-tannic  acid          963 
Kreosot  781 
Kreozonol  1425 
Kresin  1425 
Kresol  781 
Kresylol  1425 
Kryptidine  781 
Kumys  1059 
Kumysgen  1425 
Kumyss  1347 
Kupfernickel  697 
Kurung  oil  928 

L. 


Labarraque's 
Labdanum 

solution 

495 
916 

Label  dampener 
Labelling  poisonous  sub 
stances 

1169 
1168 

Labels 

1166 

arranging 
serving 
gummed 

and 

pre- 

1169 
1169 

pasting 
Laboratory 
Laburnine 

1168 
1108 
1012 

Laburnum 

1012 

Lac 

916, 

1059 

I 


Lac  fermentum 

magnesiae 

Bulpburia 

Virginia 
Lacca 

ooerulea 


1347 

1425 

507 

1425 

gi6 

1425 

musica  1425 

Lactate  of  iron,  elixir  1318 

Lactic  acid             973,  1050 
Lactin                        803,  1425 

Lactometer  84 
Lactophospbate  calcium, 

elixir  1313 

syrup  625 

with  iron,  syrup  1389 

iron,  syrup  1392 

Lacto  preparata  1425 

Lactose  803 

Lactoserum  1183 

Lactucarium  903 

fluid  extract  1298 

syrup         30T,  904,  1284 

tincture  371,  904 

Lactuca  virosa  903 

Lactucerin  903 

Lactucic  acid  903 

Lactucin  903 

Lactucopicrin  903 

Ladanum  916 

Ladies'  slipper  901 

Lady  Webster's  dinner 

pills  1370 

LsBvo-glucose  803 

Lasvulose  803 

Lafayette  mixture  1364 

Lakmoid  1425 

Larabik,  Japanese  147 

Laminar  crystals  240 

Laminaria  801 

Cloustoni  801 

Lamium  album  1425 

Lamotte's  drops  1402,  1425 

Lanadeps  1425 

Lanain  1425 

Lana  pbilosopbica  1425 

Lanesin  1425 

Lanoline  1047,  1425 

Lantbopine  974 

Lapatbin  956 

Lapides  cancrorum  1425 

Lapilli  cancrorum  1425 

Lapis  baptista  1425 

calaminaria  1425 

causticus  1425 

cceruleus  1425 

divinus  1425 

hsematitis  1425 

infernalis  1425 

lazuli  1425 

ophthalmicus  1422 

smiridis  1425 

Lappa  943 

fluid  extract  412 

Lard  1044 

benzoinated  9 1 4 

oil  1045,  104C 

Larinus  maculatus  80i! 

Larix  europaea  875 

Larkspur  seed  1012 

oil  92S 

Lartigue's  gout  pills  1293 

Laserpitium  898 


INDEX. 

Laserpitium  latifolium       898 
Latent  heat  128 

Latin  grammar  of  phar- 
macy 1116 
Latour's   chloride    zinc 

paste  1273 

Latrol  1425 

Laudanine  974 

Laudanosine  974 

Laudanum  373 

Laurel  898 

cherry  898 

oil  876,  898,  923 

Laurocerasus  898 

Lauro-stearic  acid  1053 

Laurotctanine  1015 

Laurus  898 

nobilis  876,  898,  928 

Lavandula  officinalis  860 

vera  864 

Lavender  864 

compound  tincture      371, 

861 

flowers,  oil  860 

spirit  332,  861 

Laville's  gout  mixture  1292 

Lawrence's  prescription 

box  1164 

Laxative  confection        1289 
elixir  1326 

mixture,  Bossu's 

stronger  1286 

pills     after     confine- 
ment 1373 
Cole's  1370 
powder                        1270 
species                         1383 
syrup,  Amussart's       1288 
Lead  699 
acetate                           700 
test-solution                1U76 
and  opium  wash          1361 
bromide  700 
carbonate                        702 
ointment          703,  1252 
chloride                             700 
chlorite  700 
chromate                           700 
compound  cerate         1275 
copper,     silver,    and 

mercury  699 

dioxide  699,  700 

iodide  703 

ointment  704,  125'-i 

monoxide  699 

nitrate  704 

oleate  930,  1368 

oxide  705 

planter  706,  1260 

red  oxide  700 

saccluirate  700 

salts  1275 

^esquioxide  699 

solution  701 

subacetate,  cerate  702 

diluted  solution         702 
liniment  1299 

suboxide  6'.'9 

sugar  700 

sulphate  7iiO 

tannate  700 

water  702 
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Lead,  white  702 

Leaurelle  oil  1427 

Lcdoyen's    disinfecting 

liquid  1425 

Ledum  950 

palustre  877,  950 

Leech  1060 

Lee's  suppository  mould  1237 

Lemon,  essence        332,  858 

juice  848 

oil  858 

peel  857 

spirit  332,  858 

syrup  1295,  1301 

Lemon-grass,  oil  877 

Lemonade  iron,  Goodell's 

1274 

tartro-citrio  1359 

Lenitive  electuary  1425 

Leonurus  864 

cardiaca  864 

Lepidium  sativum  885 

Lepidolite  588 

Leptandra  955 

extract  452,  955 

fluid  extract  412,  955 

virginica  918 

Leptandrin  918,  955 

Leuccenus  1425 

Leucogene  1426 

Leucoline  1014 

Leukoline  781 

Levant  nut  1425 

wormseed  945 

Lever  press  255,  260 

Levick's  aromatic  and 

antacid  mixture      1271 

Levigation  196 

Levistieum  866,  898 

officinale         866,  877,  898 

Lewin's  mixture  thymol 

1282 

Liatris  898 

Lichenin  798 

Lichen  i^landicus  1425 

Lichcnstcaric  acid  798 

Liebig  condenser        157,158 

Licbig's  corn  collodion  1279 

Life-everiaating        904,  1425 

Ligustrin  950 

Ligustrum  950 

I    Lignia  nitrica  1425 

I    Lignum  sanctum  1425 

vitae  1425 

Light  magnesia  009 

oil  780 

cloves  868 

Lignin  771 

Ligroin  937 

Ligroine  937 

Ligustrum  vulgare  950 

Lilac  oil  876 

Lily  of  the  valley  oil         876 

Limatura  ferri  1425 

Lime,    chlorinated  494, 

617 

juice  and  pepsin  1386 

liniment  340,617 

sulphurated  617 

syrup  304,  617 

chlorhydrophos]ihBto 

1387 
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Lime,  syrup  lactophos- 

phate,  with  iron      1389 

Limonis  cortex  857 

succus  846 

Limousin's   croton  oil 

pencils  1286 

Linden  flowers  904 

oil  877 

Liniment,  acetic  turpen- 
tine 1348 
aconite  1293 
and  chloroform  1347 
ammonia  339 
ammonium  iodide  1347 
arnica  1284 
belladonna  340,  997 
camphor  340,  878 
camphorated  soap  1348 
Canada  1348 
cantharides  1299 
chloroform  340,  835 
compound   croton   oil 

1349 
croton  oil  1348 

croup  1282 

hypericum  1285 

iodide  of  potassium  1270 
iodine  1347 

iodoform  1281 

lime  340,  617 

mustard,  compound    341, 
884 
of  mercury  1276 

opium,  compound  1348 
soap  340,  933 

soft  soap  341,  934 

St.  Barthelemy's  fever 

1285 
stillingia  1284 

St.  John  Long's  1348 

Stokes's  1348 

subacetate  of  lead  1299 
turpentine  341,  909 

volatile  339 

Liniments  339 

Linimentum  aconiti       1293 
et  chloroform!         1347 
album  1348 

ammonite  339,  592 

ammonii  iodidi  1347 

belladonnas  339,  340 

calcis  339,  340,  614,  617 
camphorse  339,  340,  878 
cantharidis  1299 

chloroformi  339,  340,  835 
crotonis  1348 

iodi  1347 

opii  compositum  1348 
plumbi  subacetatis  1299 
saponato-camphoratum 

1348 

saponis  339,  340,  933 

mollis         339,  341,  934 

sinapis  compositum       339, 

341,  884 

terebinthinse  339,  341,  909 

acetieum  1348 

tiglii  1348 

compositum  1349 

Linolein  924 

Linonine  1425 

Linoseyn  924 


Linseed 

801 

oil 

924 

Lintine 

1425 

Linum 

801 

usitatissimum 

801 

Lipanin  1059,  1425 

Liqueur  d'oxymuriate  de 

mercure  1276 

Liquidambar  orientalis      914 
styraciflua  916 

Liquid  bismuth  1350 

pepsin  1299 

petrolatum  934 

rennet  1358 

Liquor  acidi  arsenosi        292, 
742,  744 
phosphorici        com- 
positus  1349 

aluminii  acetatis         1349 
acetico  tartratis      1349 
ammonii  acetatis  293,  592, 
596 
concentratus        1350 
citratis  fortior  1350 

anodynus  Hofi'manni    1425 
arsenii  bromidi  1357 

et  hydrargyri  iodidi  292, 
742,  746 
auri  et  arseni  bromidi  1350 
barii  chloridi  1272 

bismuthi  1350 

concentratus  1344 

bromi  1351 

calcis  292,  614,  616 

sulphuratae  1351 

carbonis  detergens      1278 
carmiui  1351 

C.  C.  1425 

succinatus  1425 

coccineus  1352 

cornu  cervi  1425 

succinatus  1425 

cupri  alkalinus  1079 

electropoeicus  1352 

extractiglycyrrhizae  1352 
ferri  acetatis  293,  656,  685 
chloridi     293,  655,  663 
citratis      293,  655,  666 
et    ammonii    aceta- 
tis 293,  656,  687 
et  quininae  citratis  1299 
hypophosphitis        1353 
iodidi  1353 
nitratis      293,  656,  687 
oxychlorati  1425 
oxysulphatis            1354 
protochloridi            1354 
subsulphatis       293,  656, 
688 
tersulphatis       656,  689 
fumans  Boy  Hi                1425 
gutta-percha                1299 
hydrargyri  et  potassii 

iodidi  1354 

hydrargyri  nitratis        293, 

715,  729 

hypophosphitum         1354 

iodi  carbolutus  1355 

causticus  1355 

compositus  292,  493, 

500 

magnesii  bromidi        1355 


Liquor    magnesii    citra- 
tis 293,  608,   613 
sulphatis      efferves- 
cens  1355 
morphinae  citratis       1355 
hypodermicus          1356 
morphias  sulphatis      1292 
opii  compositus           1292 
pancreaticus                1356 
pepsini                         1299 
aromaticus                1356 
phosphori                      1356 
picis  alkalinus            1357 
carbonis                   1278 
plumbi  subacetatis        293, 
699,  701 
diiutus  292,  699,  702 
potassae  292,  293,  622,  526 
potassii    arsenatis   et 

bromidi  1357 

arsenitis      293,  522,  742, 
744 
chloratae  1357 

chlorinataB  1357 

citratis       293,  522,  538 
permanganatis        1270 
saccharin!  1358,  1425 

salicylicus,  Sellers's      1425 
seriparus  1358,  1425 

sodae       292,  293,  553,  555 
chloratae  293,  492,  495, 
553 
sodii  boratis  composi- 
tus 1358 
arsenatis     292,  553,  742, 
745, 1358 
carbolatis  1358 
citratis                      1359 
citro-tartratis          1359 
oleatis                       1359 
silicatis     292,  514,  518, 
553 
strychninae  acetatis    1359 
stypticus  loofii  1425 
tongaB  salicylatus  1425 
zinci  chloridi         293,  634, 
638 
et  aluminii  compos- 
itus                     1360 
et  ferri  compositus  1360 
zingiberis                    1360 
Liquores  292 
Liquorice,           aromatic 

elixir  1321 

elixir  1320 

extract  450 

solution  1352 

purified  extract  1340 

root  808 

syrup  1279 

syrup  1393 

Liriodendrin  950 

Liriodendron  950 

tulipifera  950 

List  of  excipients  1215 

reagents  and  test-solu- 
tions 1069 
Listerine  1425 
Lister's  boric  acid  oint- 
ment                       1267 
eucalyptus  gauze       1282 
Litharge  705 
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Lithiated  hydrangea        1425 
Lithii  benzoas  585,  586 

borocitras  585 

bromidum  585,  587 

carbonas  585,  588 

cbloridum  585 

citras  585,  588 

effervescens       685,  589 
diborocitras  585 

iodidum  585 

nitras  585 

phosphas  585 

ealicvlas  585,  590 

sulphas  585 

Lithines  1425 

Lithium  620,  585 

borocitrate  585 

bromide  587 

elixir  1322 

carbonate  588 

chloride  685 

citrate  588 

effervescent  589 

elixir  1322 

iodide  685 

nitrate  685 

phosphate  585 

salicylate  590 

elixir  1323 

salts  585 

tests  for  685 

sulphate  585 

Litmus   paper   and  test- 
solution  1074 
blue  1074 
red  1074 
Litre  41 
flask                               1067 
Liver  of  sulphur              527 
pills,  Dr.  Chapman    1289 
Liverwort                            9fi6 
Lixiviation                           263 
Lobclacrin                          1011 
Lobelia                                1011 
fluid  extract  of   413,  1011 
inflata                   lull,  1015 
syrup                             1293 
tincture               372,  1011 
vinegar                        1296 
Lobelic  acid                       1011 
Lobeline                    1011,  1015 
Lochman's  cork-press       1187 
Loganin                                993 
Logan's  plaster               1275 
Logwood                                963 
London  paste       1383,  1425 
Looch  album                      1425 
Loofah                               1425 
Loomis's   diarrhoea  mix- 
ture                        1364 
Losophan                   790,  1425 
Loss  in  drying  medicinal 

substances  177 

in   powdering  medici- 
nal substances  178 
Lotio  adstringens           1360 
amiiioniacalis        cara- 

phorata  1305 

fiava  1361 

hydrargyri  flava         1361 

nigra  1361 

nigra  1361 


Lotio  plurabi  et  opii       1361 

Lotion  208 

astringent  1360 

black  1361 

calamine.  Dr.  Fox's  1273 

Ilebra's  green  soap     1287 

of  lead  and  opium       1361 

Palmer's  1276 

Vleminck's  1351 

yellow  1361 

Lovago  866,  898 

oil  877 

Love-apple  1425 

Levi's  beads  78,  80 

Low  wines  813 

Lozenge  cutter        1204,1205 

mass  1202 

punch  1204 

roller  1204 

Lozenges,  Dr.  Jackson's 

ammonia  1271 

pectoral  1280 

Keating's  cough  1285 

Lugol's  solution  500 

Luna  1425 

Lunar  caustic  712 

Lungwort  801,  966 

Virginia  801 

Lupamaric  acid  895 

Lupin  950 

Lupinin  960 

Lupinine  1015 

Lupinus  1015 

albus  950 

Lupulin  895,918 

fluid  extract  413,  895 

oleoresin  435,  895 

tincture  1284 

Lupulina  895 

Lupuline  895,  1015 

Lupulinum  895 

Lutes  151 

Lutidine  781 

Lux's  aspirator  228,  229 

Lycopin  918 

Lycopodium  927 

clavatum  927 

Lj'copus  864 

virginicus  864,  918 

Lysol  1425 

AI. 

Mace  8^2 

oil  872,  877,  928 

Macene  872 

Maceration  253 

Machine,  rubber  dating  1162 
Machines,       consecutive 

numbering  1160 

Macis  872 

Macrotin  918 

Madia,  oil  928 

pativa  928 

Magcndie's    iodine  solu- 
tion 1268 
solution  979 
morphine                  1356 
tincture  iodine            1268 
Magisteriura  bismuthi      1425 
coccionelliD                      1425 
suljiliuris                         1425 


Magistral  pharmacy         1094 

Magnesia  608,  6O0 

alba  1425 

calcined  609 

heavy  010 

light  609 

mixture  1075 

Uciuington's  1272 

nigra  1425 

ponderosa  608,  610 

troches  1301 

Maguesii  acetas  609 

carbonas  608,  610 

citras  graniilatus  611 

effervoscens        608,  611 

iodidum  6U9 

lactaa  609 

salicylas  609 

silicas  609 

sulphas  608,  612 

exsiccatus  609 

sulphis  609 

sulphocarbolas  609 

Magnesium  608 

acetate  609 

bromide  solution         1355 

calcium,   barium,   and 

strontium  fiOS 

carbonate  610 

citrate,  solution  613 

effervescent  611 

iodide  609 

lactate  609 

official  preparations       603 
salicylate  609 

salts  1272 

silicate  609 

sulphate,  dried  609 

effervescent  solution 

1355 

test-solution  1075 

sulphite  609 

sulphocarbolate  609 

te.Hs  for  salts  608 

unofficial  salts  609 

Magnetic  iron  oxide  657 

pyrites  697 

Maidenhair  801 

Maizcnic  acid  902 

Mala  1425 

Malate  iron,  crude         1339 

tincture  of  crude    1402 

Male  fern  901 

Malein  1425 

Malic  acid  848,  955 

Mallotus  philip]>inen3i3     954 

Malt  797 

and  iron,  elixir  132.1 

extract  797,  1298 

fluid  extract  1341 

Maltose  H03 

Mammalia  1044 

Manaca  1013 

Mandragora  officinalis     1013 

Mandragorine  1013 

Mandrake  1013 

Manganese  652 

arsenate  653 

bcnzoate  65S 

black  oxide  653 

carbonate  653 

chloride  663 
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Manganese  dioxide  653 

iron,  and  chromium       652 

monoxide  652 

oleate  929 

oxalate  653 

salts  1273 

sesquioxide  652 

sulphate  654 

tartrate  653 

Mangani  arsenas  653 

benzoas  653 

carbonas  653 

chloridum  653 

citras  653 

dioxidum  652,  653 

oxalas  653 

oxidum  nigrum  653 

sulphas  662,  654 

tartras  653 

Mangosteen,  oil  928 

Manihot  utilissima  796 

Manioc  792 

Manna  807 

syrup  1279,  1394 

Mannit©  804,  807 

Mannitose  803 

Man-root  950 

Manufactured  emulsions  1181 

Maranta  796 

arundinacea  796 

Marble  mortars  181 

Marcasita  1425 

Margaric  acid  921 

Margarin  921 

Marigold  899 

Marine  acid  1426 

salt  1426 

Marrubiin  862 

Marrubium  862 

oil  877 

vulgare  862,  877 

Mars  1426 

Marshall's  pills  1290 

Marsh-gas  781,  832 

Marshmallow  800 

Marsh  rosemary  966 

tea,  oil  877 

Martis  limatura  1426 

Mashing  813 

Mass,  blue  716,  1211 

copaiba  894,  1211 

ferrous  carbonate       660, 

1211 

mercury  716,  1211 

Vallet's  660,  1211 

Massa  copaibae        894,  1211 

ferri  carbonatis  655,  660, 

1211 

hydrargyri  714,716,1211 

Massse  1210 

Masses  1210 

Massicot  1426 

Masterwort  866 

oil  877 

Mastic  911 

Mastiche  911 

Mastichic  acid  911 

Masticin  911 

Mate  966 

Mater  metallorum  1426 

Materia  medica  26 

Matico  892 


INDEX. 

Matico,  fluid  extract 

414, 

892 

oil 

877 

tincture                 372,  892 

Matricaria 

900 

chamomilla 

877,  900 

oil 

877 

Matta 

1426 

Maury's  ointment 

1427 

Maw  seed 

1426 

May  apple 

955 

Maynard's  pill  coater    1224 
McCall  Anderson's  oint- 
ment 1277 
McFerran's    tablet    ma- 
chine 1228 
Meadow  saffron  1426 
Mead's  disintegrator  185,  186 
Measure                            36,  39 
Measures,    glass    gradu- 
ated 69 
metric                                  69 
Measuring  evaporator        143 
liquids  68 
Meconic  acid                        973 
Meconidine                           974 
Meconin                              973 
Meconium                           1426 
Meconoiosin                         973 
Medicated  wines                 380 
Medulla  bovis                   1426 
lactis                              1426 
Medullin                             771 
Megarrbiza  Californica      950 
lllegarrhizitin                       950 
Meigs's  mixture  of  gen- 
tian and  iron           1274 
Mel                              313,  806 
^gyptiaeum                  1426 
despumatum                  313 
rosae                       313,  964 
sodii  boratis                  1271 
Melaleuca  leucadendron    870 
Melampyrite                        804 
Melampyrum  nemorosum  804 
Melanosmegma                  1426 
Meleguette  pepper           1426 
Melezitose                             803 
Melia  azedarach                 950 
Melilot                                  950 
Melilotic  acid                       960 
Melilotus                               960 
officinalis                          950 
Melissa                                  862 
officinalis                 862,  877 
oil                                     877 
Melitose                              803 
Mellita                                  312 
Mellite                               1426 
Melon-seed  oil                      928 
Menhaden  oil                     1059 
Menispermin  918,  1012,  1015 
Menispermum                    1006 
canadense               918,  1006 
fluid  extract        414,1006 
Menispine                           1006 
Menstruum                         253 
Mentha  arvensis                  859 
canadensis                        859 
piperita                    858,  859 
viridis                               860 
Menthiodol                         838 


Menthol  859 

Mentholated  chloral  837 

Menyanthes  fluid  extract 

1341 
Mephite  soda  1426 

Mercaptan  837 

Mercure  precipite  blanc  1426 
Mercurial  ointment        718, 
1250 
plaster  718,  1258 

De  Vigo's  1276 

Mercuric  acetate  716 

ammonium  chloride        718 
arsenate  715 

bromide  715 

chlorate  715 

chloride,  corrosive        720 
test-solution  1075 

chromate  715 

compounds  714 

cyanide  722 

iodide,  red  724 

nitrate,  ointment        729, 
1250 
solution  729 

oxide,  red  727 

ointment  727 

yellow  725 

ointment  726 

potassium  iodide  test- 
solution  1075 
subsulphate,  yellow      728 
sulphate  715 
basic                           728 
Mercurius  dulcis               1426 
mortis                              1426 
praecipitatus  albus        1426 
vitee                                 1426 
Mercurous  carbonate  716 
chloride,  mild                 721 
compounds                      714 
iodide,  yellow               723 
lactate  715 
nitrate  715 
test-solution              1075 
Mercury                      714,  715 
alanin                              1426 
ammoniac  jilaster  with  718 
ammoniated  ointment  719 
and  morphine  oleate      929 
biniodide                       724 
compound  ointment   1276 
corrosive  chloride  720 
green  iodide                  723 
Hahnemann's  soluble  1426 
liniment                      1276 
mass                               716 
mild  chloride                 721 
oleate                  342,  726 
protiodide                      723 
red  iodide                      724 
salts                                1276 
with  chalk                     717 
yellow  iodide  of            723 
Mesitylen                             781 
Metaboric  acid                   517 
Metadioxybenzol                 786 
Metakresol                            781 
Metallic  pills                  1374 
Metapectic  acid                  849 
Metaphosphoric  acid  603,  509 
diluted                     1304 


INDEX. 


1469 


Methacetin 

Methacetine 

Methane 

Methanilid 

Metheglin 


838,  1426 

1426 

781,  832 

1426 

1426 


Method  of  absorbing  gas   205 
allotting  quantities  in 

a  prescription  1114 

eiuulsiti  cation,     Conti- 
nental 1182 
English  1181 
Methods  of  folding  filter- 
ing-paper 217 
measuring  heat  118 
Methonal                           1426 
Methozin                           1426 
Methyl  acetanilid  838 
acetate  838 
alcohol                            1075 
anthracen  781 
chloride  838 
coniine                           1010 
cresol                               779 
cyanide                            781 
ether  pyrocatechin  781,  790 
ethyl-carbinol  838 
hydrjkinono                     910 
iodide                               838 
naphtalin                         781 
orange  test-solution      1074 
oxide                                 838 
pelletierine                    1006 
salicylas                          874 
salicylate                 873,  874 
toluol                               781 
Methylal                   838,  1426 
Methylainine  781 
Methylenx3  bichloride        838 
dichloride  838 
Methylic  alcohol        780,  838 
etiier  83S 
Mctol                                   1426 
Metopium                           1426 
Metozin                             1426 
Metre  4 1 
Metrenohyta                      1426 
Metric  bottle                     1185 
measures  69 
prescriptions        1156,  1157 
quantities,  reading  53 
system                               40 
advantages                     42 
disadvantage                  42 
units,  orthography            63 
weights                              67 
or  raea.su  res,  rule  for 
converting      into 
those  in  ordinary 
use  42 
Metrology  36 
Metroxylon  sagu                  797 
Mettauer's  aperient       1289 
Metz's  balsam                  1275 
Mezereon,  extract  of      1298 
ointment                       1302 
Mezercum                             91' 1 
fluid  extract        414,  901, 
1341 
Mezquite  gum                    801 
Mica  panis                        1426 
Michael's   powder  di- 
vider                         1195 


Microcidin  1426 

Microcosuiio  salt  1426 

Microuiillimetro  4U 

Microscopy  26 

Mignonette,  oil  877 

Mikozono  1426 

Mild  chloride  mercury     721 
nicrcurous  chloride       721 
Milk  1059 

asafctida  316 

casein  1059 

sugar  803,  1051 

sulphur  507,  1426 

virgin's  1426 

Mill,  Bogardus  185 

Enterprise  187 

ilanco's  183,  189 

Munson's  buhr-stone      1S2 
Swift's  186,  188 

Thomas's  187 

Milligramme  40 

Millilitre  40 

Millimetre  40 

Millon's  reagent  1014 

Mills,  barrel  185 

chaser  184 

band  186 

roller  183 

with  iron  grinding  sur- 
faces 185 
Min.Iererus,  spirit               596 
Mineral  gum                      1426 
kermes                            740 
Mineralogy  25 
Minim  measure                     71 
pipette  71 
Minium                               1426 
grajcorum                       1426 
purum                             1426 
Mint,  soda                      1366 
Miraculum  chemicum      1426 
Mistletoe                              917 
Mistuni  aoacio!  1305,  1361 
adstiingeus  et  escha- 

rotica  1362 

ammoniaci  315 

ammonii  chloridi        1362 
amygdalte  316 

antidysinterica  1362 

asafuetidaj  316 

camphori»  acida  1362 

aromatica  1362 

carminativa  1363 

chloral    et    potassii 

bromidi  composita  1363 
chloroformi  316 

et  cannabis  indica  1363 
co])aiba;  composita  1364 
contra  diarrhneam  1364 
cret.o  317,614,626 

expectorans,  Stokes's 

1365 
ferri  composita    317,  655, 
601 
et  ammonii  ncetatis  687 
glycyrrhizae  composite  318 
guaiaci  1365 

magnesiso  et  a8afoeti<lio 

1299 
olei  picis  1305 

oleo-balsamica  1365 

opii  alkalina  1366 


Mistura  phosphatica      1336 
picis  liquidte  1365 

piiii  Hvlvestris  (Dr. 

I'illurd's)  1285 

potoiuiii  oitratis    523,  538, 

I30U 

rhei  composita  1366 

ct  soda;       318,  553,  U.')3 

Bassiifras  ct  opii  1366 

soda-  et  mentliu)  i;i(>6 

sodii  citratis  i;{59 

solvvns  simplex  1302 

stibiiita  l:i(i2 

Bplenetica  1300 

sulphiirica  acida         1367 

Mistuiit;  316 

Mitchell's  aperient  pills 

1288 

separator  2:i5 

syrup  cubob  1283 

Mithridate  1426 

Mitigated  caustic  711 

Mistura  alba  1426 

gummosa  1301 

olooso-balsamica  1365 

salina  1426 

solvens  1362,  1426 

stibiata  1362,  1426 

sulphurica  acida         1367 

Mixture  aciicia  1301 

acetone    (Dr.    W.    L. 

Atlcc)  1278 

acid  camphor  1302 

alkaline  copaiba  1284 

antidiphtheritic  1270 

ant  idy. -enteric  1426 

antimonial  and  saline 

1277 
apium,  compound  1282 
aromatic  camphor  130*2 
astringent  and   oscha- 

rotic  1302 

Basham's  687 

bcnzoated  alkaline      1270 
Berticrou's    diphthe- 
ria 1284 
Bossu's  stronger  laxa- 
tive                         1286 
brandy  1281 
brown  318 
Brown-Sfquard's  anti- 
epileptic                   1270 
carbonate  ammonium  1271 
bismuth                     1277 
carininntive                 1303 
chalk  317 
I       Chapman's      copaiba 

1281, 1364 
charcoal  and  blue  mass 

1279 
chloral  and  pota-'fiium 
bromide,  compouml 

1303 
chloride  of  ammonium 

1362 
chloroform  and  canna- 
bis indica,  compound 

1363 

cholera  1304 

citrate  potassium        1300 

compound  copaiba      1304 

iron  317,  661 


1470 


INDEX. 


Mixture,  diarrhoea  (Dr. 

Wm.  Gould)  1291 

(Loomis's)  1364 

(Squibb's)   1291,  1364 

(Thielemann's)        1364 

(Velpeau's)  1364 

dysmenorrhoea  1399 

Fenner's  guaiac  1399 

Fothergill's  asthma     1371 

French  1426 

Gadberry's        1366,  1426 

spleen  1366 

gentian  and  iron         1374 

glycyrrhiza,  compound 

318 
gout,  Laville's  1392 

Scudamore'a  1393 

Griffith's  317 

guaiac  1365,  1399 

Gubler's  alcoholic  1380 
Hope's  1363 

iron  and  conium         1374 
Tully's  1274 

Lafayette  1364 

Laville's  gout  1293 

magnesia  1373 

and  asafetida  1399 

neutral  538,  1300 

oil  of  tar  1365 

oleo-balsamic  1365 

Pancoast's  cough  1383 
Parrish's  camphor  1363 
rhubarb  and  soda  318,  943 
Richard's  chalk  1373 

salicylic   (Thiersch's) 

1278 
sassafras  and  opium  1366 
soda  and  spearmint  1366 
spleen  1370,  1366 

splenetic  1366 

Squibb's  rhubarb  1366 
Startin's  1374 

Stokes's  expectorant  1365 
sulphuric  acid  1367 

sun  cholera  1391 

Sydenham's   antispas- 
modic 1394 
tar  1365 
thymol,  Lewin's  1382 
tolu  cough                    1286 
Townsend's                  1376 
White's  cubeb             1383 
Mixtures         316,  1173,  1180 
Moderately  coarse  powder  195 
fine  powder  195 
Modes  of  efi"eoting  solu- 
tions of  solids             200 
Mohr's  siphon  212 
specific  gravity  appa- 
ratus 86 
spring  pinchcock            159 
Mollin                                1426 
Mollisin                              1426 
Molybdos                           1426 
Monarda                              864 
didyma                            862 
punctata         862,  864,  876 
Monesia                              966 
Monobromacetanilid          789 
Monobromantipyrin            836 
Monobromated  camphor  879 
Monochlorphenol                79U 


Monoclinic  system  242 

Monometric  system  241 

Monsel's  solution  688 

Moonseed,  Canadian         1006 
Moringa  aptera  927 

pterygosperma  927 

Morphia  sulphate  solu- 
tion 1393 
Morphina  975 
Morphinae  acetas              977 
hydrochloras  977 
sulphas                          978 
Morphine                  973,  975 
acetate  977 
and  ipecac  troches        1007 
citrate  solution            1355 
compound  powder         979, 
1191 
hydrochlorate  977 
hypodermic  solution  1355 
Magendie's  solution   1356 
sulphate  978 
syrup              1393,  1394 
compound                1394 
Morphiometric  assay  972 
Morphium  975 
Morrhuine                          1055 
Morrhuol                             1426 
Morstadt's  cachets            1200 
Mortar  and  pestle      181,  190, 
192 
emulsion                 1182 
Mortars,  device  for  hold- 
ing                             1107 
Morton's     tetter    oint- 
ment                        1276 
Mosaic  gold                        1426 
Moschus                              1050 
moschiferus                    1050 
Mosquera  preparations    1426 
Moss,  Iceland  798 
Irish                                 798 
Mother-liquor                     246 
Mother's  plaster,   cam- 
phorated                 1330 
salve               1275,  1408 
Motherwort  864 
Mould,  caustic  point  712 
Moulded  silver  nitrate     713 
suppositories                  1234 
Mountain  balm,  oil    877,  900 
fat                                   1426 
Muawin  bark                    1013 
Muawinum                         1013 
Mucilage  acacia        314,  799 
chondrus                       1367 
cydonium                    1300 
dextrin                        1367 
elm                          315,  800 
Irish  moss                   1367 
quince  seed                 1300 
salep                            1368 
sassafras  pith         314,  800 
tragacanth             314, 800 
Mucilages                            313 
Mucilagines                         313 
Mucilago  acacise      314,  799 
chondri                        1367 
cydonii                 801,  1300 
dextrini                       1367 
salep                             1367 
sassafras  medullae  314, 800 


Mucilage  tragacanthse  314, 
800 
ulmi  314,  315,  800 

Mugwort  904 

Mullein  801,  904 

Muller  196 

Muller's  fluid  1270 

Munson's  buhr-stone  mill  182 
Muriatic  acid  475 

Muride  1426 

Murina  1426 

Muscarine  1015,  1059 

Muscus  1426 

Musk  1050 

tincture  372,  1050 

Muslin  strainers  213 

Must  841 

Mustard,  black  883 

compound  liniment     341, 

884 

paper  883,  1264 

spirit  1386 

volatile  oil  883 

white  883 

Mutton  suet  1047 

Mycose  803,  947 

Myrbane,  oil  880 

Myrcia  acris  869 

oil  869 

spirit  333,  870 

Myriagramme  40 

Myrialitre  40 

Myriametre  40 

Myrica  898 

cerifera  898,  918,  927 

Myricin  918,  1057 

Myricyl  alcohol  1057 

palmitate  1057 

Myristic  acid  1053 

Myristica  872 

fragrans  872,  877,  928 

Myristicene  872 

Myristicin  872,  924 

Myristicol  872 

MyrobalanuB  966 

Myrosin  811,  883 

Myrrh  912 

compound  infusion     1285 

oil  877 

tincture  372,  912 

Myrrha  912 

Myrrholin  1426 

Myrtle  898 

oil  875 

Myrtus  898 

communis  875,  898 


N. 


Naphae  flores 

14'J6 

Naphtalene 

781 

Naphtalin 

781 

Naphtalinum 

781 

Naphtha 

1426 

vitrioli 

1426 

wood 

838 

Naphthalin 

781 

Napbthalol 

1426 

Naphthol  ointment 

1279 

salve 

1279 

Naphthopyrin 

1426 

INDEX. 
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Napthosalol 

1426 

Naphthyl 

1426 

Naphtol 

782 

Narecin  sodium 

1013 

Narceine 

974 

Narootine 

973 

Nasal  bougies,  tannin    1291 
Nataloin  957 

National  Formulary         1303 
Natrium  1427 

Natro  kali  tartaricum      1427 
Natron  1427 

Natural  emulsions  1181 

philosophy  25 

Naulty's     prescription- 
file  1166 
Neapolitan  ointment        1427 
Neat's-foot  oil  1059 
Nectanilra  Rodiaei  1007,  1013 
Nectar  syruj)                   1295 
Needles's  vacuum  perco- 
lator 390 
Neogala                               1427 
Nepenthe                            1427 
Nepeta  Cataria                    876 
Neroli,  oil  857 
Nfiroli  bigarade  857 
petale  857 
Nerve  powder                 1284 
Nesbit's  specific              1284 
Nesbitt's     prescription- 
file                              1164 
Nessler's  solution              1075 
Netolitzky's  bromine  in- 
halation                   1267 
■  Neuralgia  pills  (Gross's) 

1292, 1372 

Neuridine  1059 

Neurine  1059 

Neutral  mixture        523,  538, 

1300 

Neutralizing  cordial       1396 

powder  1270 

Niccoli  bromidum  697 

carbonas  697 

chloridum  697 

cyanidum  697 

sulphas  697 

Niccolum  697 

Nicholson's  hydrometer       85 

Nickel  697 

bromide  697 

carbonate  697 

chloride  697 

cobalt,  and  tin  697 

cyanide  697 

oieate  929 

salts  1274 

sulphate  697 

Nicker  seed,  oil  ^'19, 

Nico  M27 

Niootiana  tabacum  1 01 2, 1 0 1 5 

Nicotine  1012,  I()I5 

Nigella,  oil  928 

sativa  9  28 

Niger  seed,  oil  92S 

Night-blooming  cereus     1012 

Nigramentum  1427 

Nihil  album  1427 

griseum  1427 

Nipple  wash  1271 

Dr.  Thomas's  1273 


Nitrate   bismuth,  glyce- 

role  1277 

silver,  pills  1275 

Nitratine  1427 

Nitre  544 

cubic  573 

rough  1427 

Nitric  acid  479 

diluted  480 

fuming  1076 

(pure)  1075 

Nitrobenzin  1427 

Nitrobenzol  1427 

Nitrogen  781 

Nitrogenated  oils  852 

Nitroglycerin  932 

pills  1373 

solution  1356 

spirit  331 

Nitrohydrochloric  acid    480 

diluted  481 

Nitrometer  825 

Nitromuriatic  acid  480 

diluted  481 

Nitrous  acid  479 

ether,  spirit  327,  822 

Nitrum  flammans  1427 

saturninum  1427 

Nix  zinci  1427 

Nomenclature  28 

Non-fermentable  sugars     803 

Normal  solution  1065 

Notched  cork  270 

Nucin  956 

Number  five  (restorative 

cordial)  1286 

one  1293 

six  1427 

Numbering       machines, 

consecutive  1160,  1161 

stamps,  rubber  llGl,  1162 

Nutgall  959 

ointment  959,  1250 

tincture  368,  959 

Nutmeg  872 

essence  333 

oil  872,  928 

spirit  333,  872 

Nutrolactis  1427 

Nux  aromatica  1427 

metella  1427 

moschata  1427 

vomica  993 

extract  452,  993 

fluid  extract  415,  993 

tincture  373,  993 

Nym])ha3a  966 

odorata  966 


O. 

Oats 

Objects  of  desiccation 
Oblique     prismatic    sys- 
tem 
Ocymum  basilicum 
Odd-package  case 

drawer 
Odor  of  volatile  oils 
G<^nanthe  phellandrium 

(Enanthic  ether  844, 

Oenothera  biennis 


796 
174 

242 

877 
1103 
1104 

852 
866, 

877 
1427 

801 


fEsipus 
Oflicial  cerates 

definition 

description 

name 

ointments 

percolation 

percolator 

pharmacopoeias 

pharmacy 

pla-sters 


1427 

1244 

29 

32 

28 

1247 

266 

266 

26 

283 

1256 


rules  for  making  an 
alcohol  of  any  re- 
quired lower  per- 
centage from  an  al- 
cohol of  any  given 
higher  percentage  816 
Oil  absinthium  876 
allspice  H69 
almond,  expressed  922 
amber  791 
American  1427 
wormseed  897 
angustura  876,  9U4 
anise  865 
antUemis  876 
arnica  876 
asafetida  884 
asarum  canadense  876 
bassia  927 
-bath  126 
bay  869,  1427 
bayberry  927 
beech  927 
bchen  927,  1427 
ben  927,  1427 
benne  924 
bergamot  858 
bctula,  volatile  873 
bitter  almond  879 
iodized  1268 
black  mustard  927 
bone  615 
bottle  1102 
Brazil  nut  927 
British  1286 
buchu  876 
Burgun<ly  pitch  875 
cado  778 
cajuput  870 
calamus  875 
Canaila  turpentine  875 
candle  nut  927 
capsicum  876 
caraway  864 
carboli7.ed  1369 
cardamom  927 
Cnrron  340 
carrot  866,  876 
cascarilla  876 
cassia  867 
artificial  1427 
castor  925 
catnop  876 
ccdrat  875 
celery  876 
O'vlon  cinnamon  863 
C'haulmui;ra  927 
chonopodium  897 
Chinese  cinnamou  868 
cinnamon  867 


Ceylon 


863 


472 

INDEX. 

il  cinnamon  Chinese        868 

Oil  jessamine 

876 

Oil  safiFron 

877 

citronella 

876 

juglans 

928 

sagapenum 

885 

clove  cinnamon 

876 

juniper 

897 

sage 

875 

cloves 

868 

kurung 

928 

sandal-wood 

894 

heavy 

868 

lard 

1046 

santal 

894 

light 

868 

larkspur  seed 

928 

sassafras 

873 

coco-nut 

927 

laurel               876, 

898,  928 

savine 

897 

cod  liver 

1054 

lavender  flowers 

860 

seal 

1059 

cognac 

845 

Leaurelle 

1427 

seneka 

1427 

colza 

1427 

lemon 

868 

serpentaria 

877 

copaiba 

894 

lemon-grass 

877 

sesame 

924 

coriander 

865 

lilac 

876 

sesamum 

924 

coto  bark 

904 

lily  of  the  valley 

876 

shark 

1069 

cotton  seed 

923 

linden 

877 

shepherd's  purse 

885 

crab 

927 

linseed 

924 

skate 

1069 

cress 

885 

lovage 

877 

smoke 

1427 

croton 

926 

Lucca 

1427 

spearmint 

860 

cubeb 

892 

mace                872 

877,  928 

sperm 

1059 

cucumber  seed 

927 

madia 

928 

St.  Jacob's 

1427 

cumin 

864 

mangosteen 

928 

staph  isagria 

928 

curcuma 

876 

marrubium 

877 

star-anise 

865 

cyna 

876 

marsh  tea 

877 

stramonium  seed 

928 

dagget 

1427 

masterwort 

877 

Strassburg  turpen 

tine    876 

dahlia 

876 

matico 

877 

sugars 

1369 

dead 

781 

matricaria 

877 

summer  savory 

877 

dill 

864,  866 

melissa 

877 

swallow 

1427 

Dippel's 

1427 

melon  seed 

928 

sweet  almonds 

922 

dugong 

1069 

menhaden 

1059 

basil 

877 

eggs 

1427 

mignonette 

877 

birch 

873 

elder  (European) 

876 

mountain  balm 

877 

cicely 

877 

elemi 

876 

mustard,  volatile 

883 

marjoram 

877 

ergot 

927 

myrbane 

880 

violet 

877 

erigeron 

899 

myrcia 

869 

tansy 

877 

ethereal 

821 

myrrh 

877 

tar 

778 

eucalyptus 

871 

myrtle 

875 

mixture 

1365 

eulachon 

1059 

neat's  foot 

1069 

tartar 

1427 

fennel 

864 

neroli 

857 

tea 

877 

feverfew 

876 

nicker  seed 

928 

teel 

924 

flaxseed 

924 

nigella 

928 

templin 

876 

fleabane 

899 

niger  seed 

928 

theobroma 

926 

fusel 

1427 

Niobe 

1427 

thuja 

877 

gal  an  gal 

876,  898 

nutmeg 

872,  928 

thyme 

862 

garlic 

886 

expressed 

872 

tonka 

928 

gaultheria 

873 

olibanum 

877 

bean 

928 

ginger 

876 

olive 

922 

tuberose 

877 

ginger-grass 

876 

orange  flowers 

857 

tucom 

928 

golden  rod 

876 

peel 

867 

turpentine 

908 

grape 

837 

origanum 

862 

emulsion 

1335 

ground  nut 

927 

red 

862 

stronger 

1335 

gurjun  balsam 

875 

white 

862 

rectified 

909 

Haarlem 

1285 

palm 

928 

Venice  turpentine 

875 

hazelnut 

927 

paraffin 

1046 

verbena 

877 

hedeoma 

861 

parsley 

866,  877 

vitriol 

1427 

hedge  garlic 

885 

patchouly 

877 

wall-flower 

885 

heliotrope 

876 

peach 

928 

watermelon  seed 

928 

hemlock  spruce 

876 

pennyroyal 

861 

water  plantain 

898 

hemp  seed 

927 

peppermint 

868 

whale 

1059 

hop 

876 

phellandrium 

877 

white  mustard 

928 

horsechestnut 

927 

phosphorated 

511 

wild  mustard 

885 

horsemint 

876 

pimenta 

869 

radish 

885 

horseradish 

886 

poppy  seed 

928 

wintergreen 

873 

Hungarian  turpentine   876 

porpoise 

1059 

artificial 

874 

hydrastis 

928 

pumpkin  seed 

928 

Winter's  bark 

898 

hyoscyamus,     com 

- 

purging  nut 

928 

wormwood 

877 

pound 

1370 

radish 

886 

yarrow 

904 

seed 

928 

rape  seed 

928 

zedoary 

877 

hyssop 

876 

red 

1285 

Oils  as  solvents 

201 

ihlang-ihlang 

876 

cedar 

877,  898 

essential 

852 

illicium 

866 

rhodium 

877 

infused 

1368 

Indian  cannabis 

876 

rose 

964 

nitrogenated 

852 

inula 

876 

rosemary 

861 

oxygenated 

852 

jaborandi 

875 

rue 

898 

sulphurated 

852 
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Oils,  volatile  852 

Ointment  1248 

alkaline  sulphur         1302 
ammoniatcd  mercury 

719, 1250 
antimonial  1277 

basilicon  1246 

belladonna  1249 

black  basilicon  1427 

blue  718,  1250 

boric  acid  1267 

brown  1408 

calamine  1408 

camphor  1408 

cantharides  1294 

carbolic  acid        786,  1249 
chalk  1272 

chrysarobin         95:5,  1249 
citrine  729,  1250 

compound  iodine        1208 
iodoform  1281 

sulphur  1409 

tar  1409 

creasote  1278 

croton  oil  1286 

diachylon  706,  1250 

elemi  1282 

finisher  1255 

gallic  acid  1301 

garlic  1283 

glycerin  1286 

Hebra's  itch  1409 

hard  petroleum  9H5 

iodide  of  sulphur        1268 
iodine  500,  1251 

iodoform  835,  1252 

jar  1264 

Judkin's  1275 

lead  carbonate  703,  1252 
iodide  704,  1252 

Lister's  1267 

Maury's  1427 

McCall  Anderson's      1277 
mercurial  718,  1250 

mercuric  nitrate  729, 

1250 
mercury,    compound 

1276 
Mezereon  1302 

Morton's  tetter  1276 

naphthol  1279 

nutgall  959,  1250 

oxide  of  bismuth         1277 
pile  1290 

potassium  iodide         1252 
red  iodide  of  mercury 

1276 
mercuric  oxide        727, 
1251 
precipitate  1251 

rose-water  1249 

Scott's  1276 

soft  petroleum  935 

stramonium       1001,  1253 
sulphur  1253 

tannic  acid  961,  1249 

tar  778,  1252 

tobacco  1293 

trowel  1247 

veratrine  1004,  1253 

volatile  1427 

Wilkinson's  1409 


Ointment    yellow   mer- 
curic oxide    727,  1251 
zinc  oxide  641,  1253 

Ointments  1246 

Okra  801 

Old  berg's  percolator  267 

Olea  europoea  922 

infuHa  1368 

Oleaginous  solutions  339 

Oleata  341 

Oleate  aconitine  1368 

lead  1368 

mercury  342,  726 

quinine  1369 

sodium,  solution  1359 

veratrine  342,  1004 

zinc        342,  641,  1369 
Oleates  341 

Oleatum  aconitinse  1368 
hydrargyri  342,  715,  726 
plumbi  1368 

quininae  1369 

veratrinaj  342,  1004 

zinci  342,634,641, 

1369 
Oleic  acid  921,  928 

Olein  920,  1045 

Oleito  1427 

Oleo-balsamic  mixture  1365 
Oleoresin  aspidium  434,  901 
capsicum  434,  893 

cubeb  434,  892 

ginger  435,  S75 

lupulin  435,  S95 

pepper  435,  891 

Oleoresina  aspidii  434,901 
capsici  434,  893 

cubebiB  434,  892 

lupulini         434,  435,  S95 
Piperis  434,  435,  891 

zingiberis,     434,  435,  875 
Oleoresinae  433 

Oleoresins  433, 908 

Oleosa  1427 

Oleosacchara  1369 

Oleosaccharures  806 

Oleum  achilleaB  904 

ailipid  1046 

athereum  821 

amygdala;  amariB  879 

expressum  922 

anethi  866 

nnimale  foetidum  1427 

anisi  865 

anthos  1427 

aurantii  corticis  857 

florum  857 

berganiii  858 

bergamottae  858 

betulic  volatile  873 

betulinum  1427 

bubulum  1427 

cadinum  778,  1427 

cnjiiputi  870 

camphoratum  1427 

carbolatum  1369 

cari  S6J 

caryophylli  868 

castoris  1427 

cedro)  1427 

ohaberti  1427 

chamomillae  citraiuu   1427 


Oleum  chcnopodii 
ciiinaniuiui 
coooi.i  . 
coctum 
copiiibu) 
curiandri 
cornu  cervi 
cubcbo) 
empyreumaticum 

oxycedri 
eriguroiitis 
eucalypti 
fcriiieutationia 
fccniculi 

gaulthcrio)  -^ 

goasypii  scminis 
hedcoiiiu) 
hyoscyami  composi 

turn 
Jocoris  asclli 
juniperi 
laurinuiii 
lavanduloD  florum 
I  i  munis 
lini 

lumbricorura 
mcnthiv  piperitse 

viridis 
morrhuiD 
niyrcia) 
myristicas 
napi 
neroli 

nuci.s  moschatsD 
nucistas 
olivte 

paluioa  christi 
petra; 

philosophorum 
phosphorntum 
picis  liquidaa 
pimcntw 
portugallicum 
riciiii 


897 
867 

1427 

1427 
894 
805 

1427 
892 
778 

1427 
899 
871 

1427 
804 
673 
023 
861 


rosa9 

rosmarini 

ruf^ci 

rutoD 

sabina) 

santali 

sc!<ami 

sinapis  volatile 

succini 


1370 

1054,  1427 
897 

1427 
860 
858 
924 

1427 
858 
860 
1054 
869 
872 

1427 
857,  1427 

1427 

1427 
922 

1427 

1427 

1427 

503,511 

778 

869 

1427 
925 
964 
861 

1427 
898 
897 
894 
924 
883 
791 


tartari  per  deliquium   1427 


tciiiplinum 
tcrcbinthince 

rcctificatum 
theobromic 
tlicnbromatis 

tllVMli 

tiKlii 
Olihanum 

oil 
Olive  oil 
Ongin'nt 

do  In  mjro 
Onoiiin 

Ononi:<  ."pinoxn 
Open  steam-bnth 
Operations  requiring  the 

u.'<c  of  heat 
Ophelic  acid 


1427 
008 

900 
020 
920 
862 
926 
917 
877 
922 

1127 

1275 

911 

041 

12'J 


107 
042 


1474 
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Ophthalmic  spirit  1385 

Opii  pulvis  972 

Opium  971 

acetated  tincture  1291 
and  camphor  pills  1374 
and  lead  pills  1374 

camphorated  tincture 

374,  975 
compound  liniment    1348 
solution     (Squibb's) 

1292 

tincture  1291 

confection  1291 

denarcotisatum  973 

deodoratum  973,  975 

deodorized  973 

tincture  374,  975 

extract  454,  975 

pills  975,  1222 

plaster  975,  1259 

powdered  972 

tincture  373,  975 

vinegar  436,  975 

wine  383,  975 

Opodeldoc  1348 

solid  1348 

Steer's  1427 

Orange,  compound  spirit 

330 
wine  1410 

flower  water  287 

flowers,  oil  867 

syrup  303 

peel,  bitter  856 

confection  1281 

oil  867 

sweet  856 

spirit  330,  857 

syrup  302,  856,  1295 
wine  1409 

Orcin  791 

Orchis  mascula  801 

Orellana  1427 

Orexin  791,  1427 

Organic  substances  769 

Origanum  marjorana  877 

oil  862 

red  oil  862 

white  oil  862 

Orleana  1427 

Orpiment  742,  1428 

Orris,  florentine  898 

Orthin  791 

Orthine  1428 

Ortho-ethoxy-anomono- 
benzoylamidochi- 
noline  1013 

Orthography  of  the  met- 
ric units  53 
Orthohydrazin-paraoxy- 

benzoate  791 

Orthokresol  781 

Orthometric  crystals  240 

Orthophenolsulphonic 

acid  792 

Orthophosphoric  acid         509 
Oryza  1428 

sativa  797 

Osmorhiza  longistylis        877 
Os  sepife  1428 

Otto's     antispasmodic 

powders  1283 


Otto's  emmenagogue  pills 

1274 
Ovis  aries  1046,  1047 

Oxalates  774 

Oxalic  acid  774,  956 

test-solution  1076 

Oxalium  1428 

Oxgall  1052 

inspissated  1299 

purified  1052 

Oxide  bismuth  ointment 

1277 

iron,  hydrated  679 

saccharated  1392 

syrup  of  soluble      1392 

methyl  838 

Oxyacanthine  1015,  1025 
Oxychinaseptol  791,  1428 
Oxycresol  779,  790 

Oxy-di-methyl-chinizin  1428 
Oxygen  468 

powder  1428 

Oxygenated  oils  852 

Oxyme  aeruginis  1428 

Oxymel  1428 

scillae  13T0 

squill  1370 

Oxymellite  1428 

o-Oxynaphthoic  acid  791 
Oxynarcotine  974 

Oxj'sulphate  iron,  solu- 
tion 1354 
Oxysulphuret  calcium, 

solution  1351 

Ozokerite  937,  1428 

P. 

Packer  270 

Painless     caustic,  Es- 

march's  1277 

Palacetyrus  1428 

Palatinoid  1428 

Pale  rose  964 

Palm  oil  928 

Palmer's  lotion  1276 

Palmitic  acid  921,  1057 

glyceride  921 

Palmitin  921, 924 
Panacea  mercurialis         1428 

Panaquilon  960 

Panax  960 

quinquefolium  960 
Panchymagogum    mine- 
rale  1428 
Paneoast's    cough  mix- 
ture 1283 

styptic  1270 
Pancreatic  emulsion  cod 

liver  oil  1294 

powder^  1379 

solution  1356 

Pancreatin  1049 

Panereatinum  1049 

Pancro-bilin  1428 
Pan-peptic  preparations  1428 

Pansy  961 

Papaver  rhoeas  1013 

somniferum  928,  971 

Papaverine  974 
Paper,  cantharides         1297 

filters  216 

mustard  883,  1264 


Paper  package  1194 

potassium  nitrate       1264 

scale  thermometer  119 

Papers  1264 

Papine  1428 

Papoid  1428 

Para  rubber  912 

saccharose  803 

Para-acetanisidine  838 

Para-acet-phenetidin  791 

Parabromacetanilid  789 

Para-coto  bark  960 

Paracotoin  904,  950 

Paradigitaliretin  941 

Parafiin,  lard  936 

oil  1046 

wax  936 

Paraglobulin  1059 

Paraguay  tea  966 

Parakresol  781 

Paraldehyde  830 

elixir  1281,  1323 

Paraldehydum  830 

Paramorphine  973 

Paraoxyraethylacetanilid  838 

Parapcctin  849 

Parchment  paper       250,  771 

Paregoric  374 

Hartshorn's  chloroform 

1280 
Pareira  1007 

brava  1007 

fluid  extract        415,  1007 
Paricine  982 

Parigenin  949 

Parillin  949 

Paris  green  1428 

Parodyn  1428 

Parrish's   camphor  mix- 
ture 1362 
compound  cerate  of 

lead  1275 

syrup  of  the  hypo- 
phosphites  1268 
Parsley  866 
oil                             866,  877 
root,  fluid  extract      1342 
Parthenine                         1015 
Parthenium  904 
hysterophorus                1015 
Parts  of  a  prescription    1113 
Parvoline                           1059 
Passulae                              1428 
minores                           1428 
Pasta  cerata                      1428 
Paste,  Canquoin's           1272 
chloride  of  zinc          1272 
Coster's                        1268 
flour                              1168 
iodoform                       1281 
Latour's    chloride    of 

zinc  1273 

London  1383 

Ward's  1283 

Pasting  labels  1168 

Patchouly  oil  877 

Patch's  gelatin-coater      1224 

steam  boiler  132 

Pattern  for  strainer  213 

Patterns,  plaster  1262 

Paullinia  cupana  1009 

sorbilis  1009,  1014 
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Pavesi's    glycerole    of 
chloral   and   cam- 
phor 1280 
haemostatic                 1290 
collodion                  1290 
Paytamine  982 
Paytine                                 982 
Pea  797 
Peach                                 860 
oil                                     928 
Peacock's  bromides          1-128 
Pear  850 
Pearl  amyl  nitrite  827 
white                              1428 
Pearl's  gelatin                   1230 
Pearson's   solution  ar- 
senate of  sodium    1358 
Pectase  849 
Pectin  849 
Pectoral  drops                1404 
lozenges,   Dr.  Jack- 
son's                        1280 
powder,  Wedel's         1280 
species                          1384 
syrup               1291,  1395 
tincture                       1404 
Pectose  849 
Pelargonate,  ethyl              837 
Pelargonic  ether                 844 
Pelletierine  1006,  1015,  1428 
sulphate                         1015 
tannate                          1015 
Pellitory  902 
Pelosine                   1007,  1016 
Pencils,  iodoform            1281 
Limousin's  croton  oil  1286 
sulphate  copper,  cau- 
terizing                   12T5 
Pennyroyal  861 
oil  861 
Pensioner,  Chelsea         1288 
Pental                         838,  1428 
Pentane  838 
Pentene  836 
Pepo  925 
Pepper  891 
African                            893 
black  891 
Cayenne  893 
oleoresin                435, 891 
Pepperette                         1428 
Peppermint  858 
essence                           332 
oil  858 
spirit                     332,  859 
troches                859,  1207 
water                     291,  869 
Pepper's  solution  of  phos- 

phates  1269 

Pepsalia  1428 

Pepsin  1048 

aromatic  1370 

solution  1356 

bismuth  elixir  1324 

and  strychnine  elixir 

1324 
elixir  1323 

glycerite  1345 

iron  elixir  1324 

powder,  compound      1379 
purified  1048 

saccharated  1049 


Pepsin  scale 

solution 

wine 
Pepsinum 

aromaticum 

saccharatum 
Peptones 

Peptonizing  powder 
Perchloric  acid 
Percolating  weight 
Percolation 

closet 

continuous 

fractional 

official 

stand 


1048 
1299 
1412 
1048 
1370 
1049 

1059 

1379 

493 

271 


208,  253,  263 
279 
388 
281 
266 
279 


Percolator,  conical    265,  267, 

26S 

double-tube  276,  277 

Dursse's  273,  274 

for  volatile  liquids  433 


Hance's 

official 

Oldberg's 

plain 

pressure 

shape 

stoppered 

suspended 

vacuum 

well-tube 
Perfumed  spirit 
Periodic  acid 
Perloids 

Permanganate     potas- 
sium solution 
Perpetual  pills 
Perry 

Persea  caryophyllata 
Persica  vulgaris 
Persimmon 
Persio 
Petrolatum 

hard 

liquid 

liquidum 

moUo 

soft 

spissum 
Petroleum  benzin 

ether 
Petrolina 
Petroselinum 

sativum 
Peuiiius  boldus 
Phaioretin 


277 
266 

267,  26S 

267,  268 
278 
267 
273 

276,  277 
390 

273,  275 

1300 

493 

1428 


1270 

1428 
841 
876 
928 
966 

1428 

935 

935 

934 

934 

936 

936 

935 

936 

936,  1071 

935 

866 

866,  877 

1012,  1013 

952 


Pharmaceutical   drying- 


closet 

furnaces 

range 

stills 

testing 
Pharmacist's  filter 
Pharmacognosy 
Pharmacopoeias 
Pharmacy 

extemporaneous 
Phaseolus  vulgaris 
Pheasant's  eye 
I'hcllandrene 
Phellandrium 

oil 


175 

108,  no 

109 

160 

1064 

218 

26 

26 

25 

1094 

796 

950 

871 

666 

877 


Phcnacctin 

Pbenanthren 

Phenatus 

Phcuazono 

Phcnetidin 

Phenctol 

Phonic  acid 

I'heuin 

PhcnocoU 

hydrochloride 
Phenol 

iodatum 


791,  1428 

781 

1428 

1428 

1428 

1428 

1428 

1428 

1428 

838 

781,784 

1304 


iodized  1268,  1304 

Ph6nol  sodique  1358 

Phenolid  1428 

Phenolin  1428 

Phenolphthalein       791,  1428 
paper  1074 

test- solution  1074 

Phcuolsulphonate  1428 

Phenopyrin  1428 

Phcnosalyl  1428 

Phenyl  1428 

Phenylacetamide      783,  1428 
Phenylauiine  781 

Phenyl-carbamate  ethyl     838 
Phenyldihydrochinazolin 

hydrochlorate  791 

Phenyldiuiethylisopyra- 

zolon  1428 

Phenyldimethyl-pyrazo- 

lon  789,  1428 

Phenylhydrazino  791 

PhenylhydrazinlsBVulinic 

acid  789 

Phcnyl-methyl-ketone        780 
Phenyl-propyl     cinna- 

mate  914 

Phenyl  salicylate  788 

Phenyl  urethan  837,  838 

Phenylicacid  1428 

Phenylone  1428 

Phillygenin  941 

Phillyria  latifolia  941 

Phillyrin  941 

Phloretin  941 

Phlorizin  941 

Phlorol  779, 781 

Phosphate     calcium, 

syrup  1272 

iron,  cinchoni<line,  and 

strychnine  elixir  1318 

effervescent  1318 

elixir  1318 

quinine,  and  strych- 
nine elixir  1318 
manganese,  syrup       1273 
Phosphates,    conipound 

solution  1269 

syrup  of  the  1269, 

1395 
iron,      quinine,     and 

strychnine,  syrup      305 
solution  1269 

Phosphiitic  emulsion      1336 
Phosphin  1428 

Phosphorated  oil  511 

Phosphorcttcd  resin  503 

Phosphoric  acid  486 

comjiound  solution  1349 

diluted  488 

tests  for  509 


1476 
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Phosphoric  acid,  tribasic 

509 
oxide  509 

Phosphorous  acid  503 

oxide  509 

Phosphorus        503,  509,  1268 
amorphous  509 

and     nux     vomica, 

elixir  1324 

elixir  335,  1324 

pills  1222 

red  509 

solution  1356 

spirit  333 

Thompson's  solution  1356 

tincture  333 

Photoxylin  1428 

Phthalic  acid  791,  915 

Phycite  804 

Phyllis  amara  1423 

Phynin  1060 

Physeter    macrocephalus 

1053,  1058,  1059 
Physical  incompatibility 

1176 
Physick's  bitter  tincture 

of  iron  1274 

Physics  25 

Physosterin  995 

Physostigma  995 

extract  455,  996 

tincture  375,  996 

venenosum  995 

Physostigminae  salicylas    996 

sulphas  996 

Physostigmine  995,  1428 

salicyliite  996 

sulphate  996 

Phytolacca  decandra  901,  918 

fruit  901 

root,   fluid  extract      416, 

9U1 

Phytolaccae  fructus  901 

Phytolaccin  918 

Phytoline  1428 

Pichi  1428 

Picoline  781 

Picrsena  excelsa  942 

Picric  acid  791 

test-solution  1076 

Picrol  1428 

Picropodophyllin  955 

Picropyrin  1428 

Picrosclerotin  947 

Picrotoxin  946,  1012 

Picrotoxinum  946 

PifTard's   mistura  pini 

sylvestris  1285 

Pile  ointment  1290 

Pile's  rules  for  diluting 

alcohol  816 

Pill,  blue  716,  1211 

coating  1223 

(Russell)  1225 

(silver)  1226 

Cole's  dinner  1370 

cutter  with   numbered 

ed.,'e  1218 

finisher  1218 

machine  1217 

tile  1217 

Pilla  1214 


Pills,  acetate  of  lead        1275 
after     confinement, 

laxative  1373 

Aitken's  tonic  1274, 

1374 

aloes  957,  1218 

and  asafetida  957,  1219 

and  iron  957,  1219 

and  mastic  1219 

and  myrrh        957,  1219 

and  podophyllum, 

compound  1371 

aloin    and   podophyl- 

lin  1289 

compound  1371 

strychnine,  and  bel- 
ladonna        1371 
compound  1371 

Anderson's  Scots  1289 
antidyspeptic  1371 

anti-gout  1271 

antimony,  compound  741 
antineuralgic  1372 

(Brown-8equard's) 

1372 
antiperiodic  1372 

asafetida  912,  1220 

Barker's  1289 

post-partum  1373 

bitter  metallic  1374 

Blaud's  1221 

Boisragon  1290 

bromide  of  nickel  1275 
camphor  and  opium  1282 
chalybeate  1221 

Chapman's  dinner       1370 
liver  1289 

chinoidine  1292 

Cobb's  1289 

cochia  1372 

Cole's  laxative  1289 

colocynth  and  hyos- 

cyamus  1373 

and  podophyllum    1373 

compound  1372 

compound  cathartic    1220 

iron  1274,  1300 

rhubarb  1223 

compressed  1226 

copaiba,  compound     1283 

Corlieu's  anti-gout       1271 

ciotoh  oil  1286 

Cutter's  1287 

dinner  1370 

Fothergill's  1293 

emmenagogue  1274 

eternal  1428 

ferrous  carbonate  661, 

1221 

iodide  678,  1221 

ferruginous  1221 

galbanum,  compound  1300 

glonoin  1373 

gout  (Becquerel's)      1293 

(Lartigue's)  1293 

Grissolle's  1274 

Gunther's  sedative      1285 

Hall's  dinner  1371 

Hooper's  1288 

iodide   of    mercury, 

compound  1276 

iron  1274 


Pills,  Janeway's  1371 

Knight's  1289 

Lady  Webster's  din- 
ner 1370 
lapactic  1428 
Marshall's                    1290 
metallic                       1374 
Mitchell's  aperient     1288 
neuralgia,  Gross's      1292, 
1372 
nitrate  of  silver          1275 
nitroglycerin                1373 
number   three   (anti- 
canker)                    1286 
opium  975 
and  camphor           1374 
and  lead                    1374 
perpetual                        1428 
phosphorus                  1222 
Plummer's                   1220 
podophyllum,  bella- 
donna, and  capsi- 
cum                         1374 
quadruples                   1374 
quatuor                         1374 
rheumatic                     1292 
rhubarb               953,  1223 
compound                1223 
soap,  compound          1287 
Squibb's  podophyllum 

1374 
squill,  compound  1287 
Thompson's  diarrhoea 

1275 
Thomson's  compound 

iron  1274 

triplex  1375 

vegetable  cathartic    1220 

Warburg's  1372 

Pilocarpinae  hydrochloras 

1002 

Pilocarpine  1002 

hydrochlorate  1002 

Pilocarpus  1002 

elixir  1325 

fluid  extract        416,  1002 

jaborandi  1002 

pinnatifolius  875 

selloanus  1002 

Pilula  saponis  composita 

1287 

triplex  1375 

Pilulte  1214 

ad  prandium  1370 

aloes  957,  1218 

asafoetida         957,  1219 

et  ferri     656,  957,  1219 

et  mastiches    957,  1219 

et  myrrhae  1219 

et  podophylli  com- 

positae  1371 

aloini  compositae         1371 

strychninae,  et 

belladonnae       1371 
et    belladonnae 

compositum     1371 
antidyspepticoe  1371 

antimonii  compositae     735, 
741,  1220 
antineuralgicae  1372 

antiperiodicBB  1372 

asafoetidsB  912,  1220 


Pilulse  catharticae   com- 

positte  1220 

vegetabiles  1220 

cocciae  1372 

oolocyiithidis     cotn- 

positae  1372 

et  hyoscyami  1373 

et  podophylli  1373 

ferri  carbonatis      655,  6(il, 
1221 
compositae  1300 

et   quininae   com- 

positaa  1374 

iodi.li  656,  678,  1221 
galbani  compositae  1300 
glonoini  1373 

hydrargyri  716,1211 

laxativae  post  partum 

1373 

metallorum  1374 

aiiiarae  1374 

opii  975,  1222 

et  camphorae  1374 

et  plumbi  1374 

phosphori  503,  1222 

podophylli,       bella- 

doDDse,  et  capsici    1374- 

quadruplices  1374 

rhei  953,  1223 

compositae       953,  1223 

scillae  compositae         1287 

triplices  1375 

Pimenta  869 

officinalis  869 

oil  869 

Pimpinella  anisum  865 

tincture  1405 

Pinchcock,    Hoffman's 

screw  ]59 

Mohr's  spring  159 

SquibU's  158 

Pineapple  850 

syrup  1295 

Pinguedo  1428 

Pinguoleum  1428 

Pinipicrin  941 

Finite  804 

Pink  powders  1428 

saucer  1428 

Pinus  canadensis,  Ken- 
nedy's 1428 
lainbcrtiana  804 
palustria                   778,  908 
pumilio  875 
Piper  891 
angustifolium          877,  892 
cubeba  892 
methysticum  898 
nigrum  891 
Piperazidin                         1428 
Piperazine                 838,  1428 
Piperic  acid  891 
Piperidine                           891 
Piperin  891 
Piperinum                           891 
Pipette,  plain                      235 
syringe                              235 
use  of  the                      1068 
Pipettes                             1068 
Pip-menthol                      1428 
Pipsissewa                           965 
syrup                            1291 


INDEX. 

Piscidia  erythrina 

951 

PisselBDum  indicum 

1429 

Pistacia  lentiscus 

911 

Pisum  sativum 

797 

Pitch 

781 

black 

778 

Burgundy 

911 

Pith,  sassafras 

800 

Piturino 

1015 

Pix  burgundica 

911 

canadensis 

917 

liquida 

778 

Plain  blow-pipe 

124 

filter 

217,  238 

funnel 

223 

percolator 

267 

pipette 

235 

receiver 

153 

retort 

147 

Plaited  filter 

218,  221 

Plasma 

1429 

Plasment 

1429 

Plaster,  adhesive 

1260 

ammoniac 

1297 

with  mercury     718,911, 
1257 
antimonial  1277 

arnica  899,  1257 

aromatic  1330 

asafetida  1297 

awl  1263 

belladonna  1258 

block  1263 

Burgundy  pitch  911, 1259 
camphorated  brown  1330 
Canada  pitch  1297 

cantharidal  pitch  911, 

1259 
capsicum  893,  1258 

compound  tar  1330 

court  1054,  1258 

De  Vigo's  mercurial  1276 
Dewees's  breast  1285 

diachylon  706,  1429 

galbanum  1297 

hemlock  pitch  1297 

iron  1258,  1263 

isinglass  1054,  1258 

lead  706,  1260 

Logan's  1275 

mercurial  718,  1258 

mother's  camphorated 

1330 
Nuremberg  1429 

opium  975,  1259 

Paris  625 

patterns  1262 

resin  910,  1260 

soap  933,  1260 

spice  133<) 

strengthening  1258 

warming  1259 

Plasters  1256 

Platini  chloridum  755 

Platinic    chloride   test- 
solution  1076 
iPlatinum  755 
crucible  125 
Plattner's  blow-pipe  124 
Piatt's  chlorides                1429 
Pleurisy  root                        903 
Plum                                   850 
94 


1477 

Plumbago  1429 

Plumbi  acetaa  699,  700 

binoxiduiu  7U0 

bromidum  700 

carbonas  700,  702 

chloridum  700 

chloris  700 

chromas  700 

iodidum  700,  703 

nitras  700,  704 

oxiduin  700,  705 

rubrum  700 

saccharas  700 

sulphas  700 

tannas  700 

Plumbum  album  1429 

scytode])sicum  1429 

Plummer's  pills  1220 

Plutonium  1429 

Podophyllinic  acid  955 

Podophyllotoxin  955 

Podophyllum  955 

extract  455,  955 

fluid  extract  417,  955 

peltatum  955 

resin  462,  955 

Pogostemon  patchouly       877 
Poison  bottle  1185 

closet  1107 

ivy  948 

Poisonous  properties  of 
lead  and  its  com- 
pounds 699 
substances,  labelling  1168 
Poivrette  1429 
Poke  berry  901 
Polianthes  tuberosa  877 
Pollenin  771 
Polychroit  948 
Polygala  senega  949 
Polygalic  acid  949 
Polygonum  bistorta  966 
Polymorphous  crystals  240 
Polyporus  officinalis  893 
Polysolve  1429 
Poma  aurantii  1429 
Pomade  washer.  Day's  856 
Pomegranate  1006 
Pommade  1429 
Pompholix  1429 
Pond's  extract  1429 
Pongamia  glabra  928 
Poppy  seed,  oil  928 
syrup  1395 
tincture  1404 
Populin  918,  941 
Populus  tremuloides  918 
Porcelain     evaporating 

dish  139 

mortar  ami  pestle  192 

ointment  jar  1254 

stirrer  139 

Porphyrization  196 

Porpoise  oil  1059 

Potash  521 

for  gargling  1429 

yellow  prussiato  541 

Potassa  522,  524 

by  alcohol  524 

by  barytes  524 

cum  calce  522,  525 

Bolution  526 


1478 
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Potassa  sulphurata  522,  527 
sulphurated  527 

with  lime  525 

Potassii  acetas  522,  528 

antimonias  623 

bicarbonas  522,  530 

bichromas  522,  531,  691 
bisulphas  623 

bitartras  522,  532 

borotartras  523 

bromidum  522,  533 

effervescens  1379 

cum  caffeina        1380 
carbonas  622,  534 

chloras  622,  535 

chloridum  623 

chromas  623 

citras  522,  536 

effervescens        622,  537 
cyanidum  522,  538 

et  ammonii  tartras  523 

et  sodii  borotartras  523 

tartras  522,  539 

ferricyanidum  623 

ferrocyanidum  622,  541 
hypophosphis  622,  541 
iodas  523 

iodidum  522,  542 

iodohydrargyras  523 

nitras  622,  544 

nitris  623 

perchloras  523 

permanganas       622,  545, 
662,  654 
platinocyanidum  523 

pyrosulphis  523 

salicylas  623 

silicas  623 

sulphas  622,  546 

sulphidum  623 

sulphis  523 

sulphocarbonas  623 

sulphocyanas  523 

tartras  623 

Potassio-ferric  tartrate    674 
mercuric  iodide  623 

Potassium  520 

acetate  528 

elixir  1325 

alum  644 

and    ammonium    tar- 
trate 623 
and  juniper  elixir      1325 
and  sodium   borotar- 

trate  523 

tartrate  539 

antimoniate  523 

arsenite,  solution  744 

bicarbonate  530 

bichromate  631 

binoxalate  774 

bisulphate  623 

bitartrate  532 

borotartrate  523 

bromide  533 

elixir  1325 

effervescent  1379 

with  caffeine,  effeT- 

vescent  1380 

carbonate  534 

test-solution  1076 

chlorate  535 


Potassium  chlorate  troches 

1208 
chloride  623 

chromate  623,  1429 

test-solution  1076 

citrate  536 

solution  of  538 

cyanide  538 

test-solution  1076 

dichromate  531,  1076 

test-solution  1076 

ethylate  839 

ferricyanide  523 

test-solution  1076 

ferrocyanide  541 

test-solution  1076 

hydrate  524 

solution  526 

test-solution  1076 

hydriodate  1429 

hydroxide  524 

hypophosphite  541 

iodate  523 

iodide  542 

ointment  1252 

test-solution  1076 

iodohydrargyrate  523 

solution  1354 

nitrate  544,  1076 

paper  1264 

nitrite  523 

oxalate  774 

perchlorate  523 

permanganate     545,  1076 
platinocyanide  523 

quadroxalate  774 

rhodanate  1429 

salicylate  523 

salts  521,  1270 

tests  for  621 

sulphate  546 

test-solution  1076 

sulphethylate  839 

sulphide  523 

sulphite  623 

sulphocarbonate  523 

sulphocyanate  523 

test- solution  1077 

tartrate  523 

thiocyanate  883 

Potato  797 

sweet  797 

Potentilla  966 

canadensis  966 

Potio  Riveri  1359 

Potion,  Todd  (Dorvault's) 

1281 
Pot-pourri  1429 

Potter's  powder  1272 

Powder,     acacia,    com- 
pound 1375 
acetanilid,  compound 

1375 
Algaroth  1418 

almond,  compound  1375 
aloes  and  canella  1289, 
1375 
anise,  compound  1380 
antimonial         741,  1190 

Tyson's  1277 

aromatic  1190 

chalk  1272 


Powder,  artificial   Carls- 
bad salt,  efferves- 
cent 1380 
Kissingen         salt, 

effervescent  1381 

Vichy  salt,  efferves- 
cent 1381 
with    lithium 

1381 
bayberry  compound  1379 
camphor  compound  1282 
catarrh  1376 

catechu  compound     1376 
chalk,  aromatic         1272, 
1376 
with  opium,  aromatic 

1376 
composition  1379 

compound  chalk  1190 

effervescent     846,  1191, 
1376 
glycyrrhiza       808,  1191 
morphine  1191 

pancreatic  1379 

pepsin  1379 

rhubarb  1192 

citrate  of  iron  and  qui- 
nine, effervescent     1378 
cough  1280 

digestive  1429 

divider,  Michael's         1196 
Dover's  1191 

camphorated  1291 

syrup  1393 

ferric  phosphate,  effer- 
vescent 1378 
folder  1197 
Gallop's                       1282 
glycyrrhiza,    com- 
pound               808,  1191 
iodoform,  compound  1378 
diluted                     1378 
ipecac  and  opium  975, 1007, 
1191 
James's              741,  1190 
kino,  compound          1379 
laxative                       1270 
mild  chloride  of  mer- 
cury and  jalap        1378 
nerve                            1284 
neutralizing                 1270 
pectoral                        1280 
peptonizing                 1379 
potassium    bromide, 

effervescent      1379 
with  caffeine,  effer- 
vescent 1380 
Potter's  1272 
rhubarb  and  magnesia, 

anisated  1380 

Schuyler's  1292 

Seidlitz  846,  1191 

senna,  compound        1288 
sublimates  171 

talcum,  salicylated     1382 
Tully's  1191 

Tyson's  antimonial     1277 
Wedel's  pectoral  1280 

Powdered  opium         972,  975 
Powders  1190 

chalk  1272 

diarrhoea  1273 
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Powders,  fineness  of  195 

Otto's  antispasmodic  1283 

Practical  problems  and 
exercises  in  me- 
trology 94 
answers  to                 1417 

Precipitate  233 

red  727 

white  718 

Precipitated  calcium 

carbonate  619 

phosphate  623 

chalk  620 

sulphur  506 

zinc  carbonate  636 

Precipitates,  collecting      239 
heavy  and  light  238 

washing  239 

Precipitating  jar  238 

Precipitation  237 

methods  of  effecting      237 
vessels  used  in  238 

Precipitg  blanc  1429 

Prentiss's  still  104 

Preparation  of  extracts     440 
inspissated  juices  438 

syrups  295 

volatile  oils  834 

Preparations  of  the  Phar- 
macopoeia 33 
of   U.  S.  P.  1880  not 
admitted  to  U.  S.  P. 
1890                         1296 

Prepared  chalk  620 

Prescription  balances  57 

box,  Lawrence's  1104 

counter  1104 

file,  Anderson's  1104 

holder  1165 

Naulty's  1160 

Nesbitt's  1164 

numerator,  safety         1162 

parts  of  a  1113 

Bcale,  vest-pocket  62 

strainer  214 

weights  67 

Prescriptions  1113 

fac-similes  1123 

filing,   binding,  and 

preserving  1163 

gravimetric  1156 

metric  1156,  1157 

volumetric  1156 

Preservation  of  abstracts  459 
distilled  waters  286 

extracts  441 

fluid  extracts  390 

infusions  348 

syrups  297 

Preserving  ointments       1253 

Press,  Dudgeon's  201 

Enterprise  257,  258 

Gigot's  255 

hydraulic  255,  260 

hydrostatic  260 

lever  255,  260 

roller  255,  259 

screw  255 

spiral  twist  255 

wedge  255,  259 

Presses,  single-screw  255,  266 

Pressure  percolator  278 


Prickly  ash  902 

Primrose  904 

evening  80l 

Primula  804 

uthcinalis  904 

Primulino  1429 

Prinos  951 

verticillatus  951 

Prismatic  crystals  240 

Privet  950 

Processes     for    official 

tinctures  359 

Procter's    syrup    hypo- 
phosphite  of  cal- 
cium 1272 
iodide  manganese  1273 
Products  from  acid  sac- 
charine fruits  1281 
from  animal  substances 

1044 
Pronunciation  of  metric 

terms  53 

Proof  spirit  816 

Proper  shape  of  vessels  for 

evaporating  liquids    138 
Propheretin  941 

Prophetin  941 

Propionitrile  837 

Proi)yl  781 

Propylamine  839 

Propylen  781 

Protein  compounds  1014 

Protiodide  mercury  723 

I'rotochloride  iron,  solu- 
tion 1351 
syrup                        139^ 
Protococcus  vulgaris  804 
Protopine  974 
Proto-quinamicine  9S2 
Proximate  analysis           1006 
Prune  952 
Prunella  vulgaris  864 
Trunin                                  918 
Prunum  952 
Prunus  amygdalus     879,  921 
armcniaca                        849 
domestica  952 
Laurocerasus  898 
serotina  881 
virginiana                        881 
Prussian  blue                     1429 
Prussic  iK'i<l  881 
Pseudaconine                     1005 
Pscudoconiine                    1005 
Pseudocumol  781 
Pscudo-isopyrine              1013 
Pseudojcrvine          1003,  1013 
Pseudonior|)liinc                 971 
Pseudopelletierine             1006 
Psoralea  898 
Ptelea                                   898 
trifoliata                  898,  91 S 
Ptelein  918 
Ptcrocarpin                          948 
Pterocar])us  marsupium     963 
santalinus  948 
Ptomaines                            1059 
Ptyalin                       940,  1059 
Ptyciiotis  ajowan  ^62 
Pulnionana                          966 
officinalis                  801,  966 
virginica  801 


Pulsatilla  903 

Pulvercs  effcrveiiccntcs  1376 
Pulverization  by  inter 

vent  ion 
Pulverizing 
Pulvis  acacia;  composi- 
tus 
acetanilidi  compoei- 

tus 
aerophorus 
aloes  et  cauellae 


197 
181 


1375 


1375 

1  IJ'J 
I2H9, 
1375 


amygdalae  composi- 

tus 
anticatarrhalis 
aotimonialis 


1375 

1376 

735,  7  11, 

II UO 

aromaticuB  1190 

catechu  conipositus     1376 

creta;  aromalicus        1376 

compositus       614,  625, 

1183,  1190 

cum  opio  1376 

diatragacantho!  1429 

digestivus  1379,  1429 

effcrvcscens  composi- 

tus  846,  1191 

ferri  et  quininoe  citra- 

tis  effcrvescens     1378 
phosphatis  efferves- 
cens  1378 

glycyrrhizae  composi- 

tus  808,  1191 

gumuiosus         1375,  1429 
hydrargyri    chloridi 

iiiitis  c't  jalapaj         1378 
infantum  1429 

iodnformi  compositus  1378 
dilutus  1378 

ipecacuanbse  et  opii      975, 
1007,  1191 
Jacobi  1429 

jalapae  compositus         954, 
1191 
kino  compositus  1379 

morphintc  composiitus   97'.), 
1191 
myricse  compositus     1379 
opii  975 

pancreaticus  composi- 
tus 1379 
popsini  compositus      1379 
potassii  broniidi  cffer- 

vesccns  1379 

cum  caffeini     1379 

pucrorum  1 129 

purgans  951,  1191 

rhei  compositus  953,  1192 

et   magnctiiic  anisa- 

tis  1380 

salis    Carolini    factitii 

efTervcsopns  1380 

Kissingonsis  factilii 

cffervesccn^<  I3HI 

Vichyani  factitii  of- 

fervescens  1381 

cum  lithio     1381 

talci  sftlicylicus  1382 

Pumice-stone  51. t 

Pumilinc  1429 

Pum]ikin  seed  925 

emulsion  1286 
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Pumpkin  seed  oil  928 

Punica  granatum   1006,  1015 
Punicine  1016,  1429 

Pure  extract  glycyrrhiza 

450,  808 
Purgative  tincture.  Do- 
bell's  1289 
Purging  buckthorn  951 
cassia  952 
nut  oil                              928 
Purification  of  chloroform  834 
Purified  aloes                    957 
animal  charcoal             515 
antimony  sulphide       739 
trisulphide                 739 
cotton  772 
extract  glycyrrhiza    1340 
liquorice                   1340 
oxgall                           1052 
pepsin                            1048 
talcum                          1398 
Purple  of  Cassius              1429 
Putrefaction              811,  1044 
Putrescine                          1059 
Putty  powder                    1429 
Putz  pomade                     1429 
Pycnometer  77 
Pyoktanin,  blue                1429 
yellow                             1429 
Pyracine                            1429 
Pyrazole                              791 
Pyrazolone                          1429 
Pyren                                   781 
Pyreiin                              1429 
Pyrethrum                           902 
parthenium             876,  904 
tincture                 375,  902 
Pyridine              781,  792,  971 
nitrate                               792 
sulphate                           792 
Pyroacetic  spirit                 780 
Pyroborio  acid                     517 
Pyrocatechin      781,  786,  963 
Pyrodine           789,  971,  1429 
Pyroenus                            1429 
Pyrogallic  acid                   962 
Pyrogallol                 962,  1077 
Pyrogallopyrin                  1429 
Pyrolignine                        1429 
Pyrolusite                    652,  653 
Pyro-oleous  ammonium 

carbonate  593 

Pyrophorus  1429 

Pyrophosphate  of  iron, 

elixir  1319 

Pyrophosphoric  acid  509 

Pyrophosphorous  acid        603 
Pyroxylin  772,  1429 

Pyroxylinum  772 

Pyrozole  1429 

Pyrozone  1429 

Pyrus  communis  850 

malus  849 


Q. 

Quadratic  system  241 

Quadruplex  pills  1374 

Quai  1012 

Quaker  button  1429 

Quaker's  black  drop  1429 


Qualitative  analysis        1064, 

1065 

Qualitive   analysis  1064, 

1065 

Quantitative  analysis 

1064,  1065 
Quartz  618 

Quassation  1429 

Quassia  942 

extract  of  456,  942 

fluid  extract  of     418,  942 
tincture  of  375,  942 

Quassin  942 

Quatuor  pills  1374 

Quebrachamine  1006 

Quebrachine  1006,  1015 

Quebracho  1006 

Queen's  root  902 

Quercetin  941 

Quercite  796,  804 

Quercitose  804 

Quercitrin  941,  964 

Quercus  alba  963 

coccinea  966 

lusitanica  959 

tinctoria  941,  966 

Questions      on      acetous 
liquids  made  by  per- 
colation 437 
on     alcoholic     liquids 
made  by  percolation 
or  maceration  430 
on  alcoholic  solutions     335 
on  aldehyde,  its  deriv- 
atives and  prepara- 
tions 839 
on  alkalies  and   their 

compounds  547 

on  alkaloids  1016 

on  aluminum  660 

on  ammonium  606 

on     amylaceous     and 
mucilaginous    prin- 
ciples 802 
on  antimony  753 
on     aqueous      liquids 
made  by  percolation 
or  maceration  354 
on  aqueous  solutions      294 
containing    sweet 
or    viscid    sub- 
stances 321 
on  arsenic  763 
on  barium  631 
on  bismuth                      753 
on  boron                          619 
on  cadmium  650 
on  calcium  631 
on  carbon  619 
on  cerium  650 
on  chromium  692 
on  classification              234 
on  cobalt                          730 
on  comminution  197 
on  copper                         730 
on  crystallization            247 
on  decoloration                234 
on        derivatives       of 
sugars   through   the 
action  of  ferments      828 
on  desiccation                 197 
on  dialysis                       252 


Questions  on  dispensing 

and  prescriptions  1170 
on  distillation  172 

on  drugs  containing 
glucosides  or  neutral 
principles  967 

on      ethereal     liquids 

made  by  percolation  437 
on  ethereal  solutions  343 
on  expression  262 

on  exsiccation  252 

on    extemporaneous 

liquid  preparations  1189 
on  filtration  230 

on  fixed  oils,  fats,  and 

soaps  937 

on  gold  756 

on  granulation  252 

on  hydrogen,  oxygen, 

and  water  489 

on  inorganic  acids  489 

on  introductory  chap- 
ter 34 
on  iron                             692 
on  lead                             730 
on  lithium  salts              691 
on  maceration                 254 
on  magnesium                 631 
on  manganese                 692 
on  mercury                       730 
on  metrology                   103 
on  nickel                         730 
on  oleaginous  solutions 
or  external  applica- 
tions                             343 
on  operations  requiring 

the  use  of  heat  121 

on  percolation  281 

on  pharmaceutical  test- 
ing 1093 
on  phosphorus  612 
on  platinum  766 
on  potassium  salts  647 
on  precipitation  239 . 
on  preparations  of  the 

halogens  501 

on  products  from  ani- 
mal substances  1061 
on    products    of    the 
action    of    ferments 
upon  acid  saccharine 
fruits  860 
on    resins,    oleoresins, 
gum-resins,  and  bal- 
sams 918 
on  separation  of  fluids 

from  solids  215 

on  separation  of  im- 
miscible liquids  239 
'  on  silicon  519 
on  silver  730 
on  sodium  salts  681 
on   solid    preparations 

made  by  percolation  463 
on  solution  207 

on  strontium  631 

on  sublimation  172 

on  sugars  and  saccha- 
rine substances  809 
on  sulphur  512 
on  the  cellulose  group    793 
on  tin  730 
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Questions  on  vaporization 


on  zinc 
QuSvcnno's  iron 
Quickine 
Quicksilver 
Quickwater 
Quillaia 

bark 


145 

650 
1429 
1429 

715 
1429 

948 
1184 


emulsions           1184,  1332 
Quillaja  848 
bark  1184 
fluid  extract  1342 
saponaria  948 
tincture                  376,  949 
Quilled  receiver  153 
mode  of  using  153 
Quinamicine  982 
Quinamidine  982 
Quinamine  982 
Quince  seed  801 
Quinio  acid  982 
Quinicine  982 
Quinidamine  982 
Quinidinae  sulphas  989 
Quinidine  982 
sulphate  989 
Quinina  983 
Quininae  bisulphas  985,  986 
disulphas  985 
hydrobromas  988 
hydrochloras  987 
sulphas  984 
valerianas  989 
Quinine  982,  983 
amorphous  1429 
and     phosphate  com- 
pound elixir  1326 
bisulphate  986 
elixir,  compound         1325 
hydrobromate  988 
hydrochlorate  987 
oleate  of  1369 
sulphate  984 
valerianate  989 
and  strychnine,  elixir 

1326 

Quinoidine  1014 

Quinole  1429 

Quinoline  971,  1014 

Quinovic  acid  941 

Quinovin  941,  982 

R. 

Radical  vinegar  1429 

Radish  oil  885 

Raisins,  Corinthian  1429 

Rnja  batis  1069 

Ramenti  ferri  1429 

Rancidity  920 

Ranunculus  904 

bulboaus  904 

Rape  seed  oil  928 

Raphanus  raphanistrum    885 

sativa  885 

Rapid  filtering  apparatus  228 

filtration  228 

Rasp  and  file  151 

Raspail,  eau  sedative  dc 

1305,  1422 


Raspberry  849 
syrup  of   209,  849,  1295 
vinegar                        1278 
Rasping  or  grating  180 
Rat-tail  file  151 
Raw  whiskey  813 
Reading   metric  quanti- 
ties 53 
Reagent  bottles  1068 
Reayenta  : 

Acetic  acid  1009 
Alcohol,  absolute  1069 
Aluminum  1069 
Ammonia  water  1070 
Barium  carbonate  1071 
Benzene  1071 
Benzin  1071 
Benzol  1071 
Bromine  water  1072 
Carbon  disulphide  1072 
Chloroform  1072 
Copper  1072 
Curcuma  longa  1U74 
Diphenylamine  1074 
Ether  1072 
Ferrous  sulphide  1072 
Hydrogen  sulphide  1073 
Iron,  metallic  1075 
Litmus  paper,  blue  1074 
red  1074 
Magnesia  mixture  1075 
Methyl  alcohol  1075 
Nitric  acid,  fuming  1076 
(pure)  1075 
Petroleum  ether  1071 
Phenolphtalein  pa- 
per 1074 
Potassium    dichro- 

mate  1076 

nitrate  1076 

permanganate  1076 

Pyrogallol  1077 

Sodium  carbonate  1077 

hyposulphite  1077 

nitrite  1077 

thiosulphate  1077 


Sulphuric  acid  (pure) 


1078 
1078 
1075 
1074 
1078 


Tin  (pure) 
Turmeric  paper 

tincture 
Zinc 

Reagents   and    test-solu- 
tions, list  of  1069 
Realgar                     741,  1429 
R6niiu3ur's  thermome- 
ter                       118,119 
Receiver,  Florentine  236 
for  heavy  and  light  oils  236 
mode  of  using  quilled    153 
plain  153 
quilled  153 
tubulated  163 
Receiving  bottles                280 
flask                                  280 
Rectified  oil  turpentine  909 


Red  ant 
cedar 
oil 
cinchona 
cuprous  oxide 
drops,  Whitwith's 


1060 
898 
877,  89S 

ys  I 

706 
1282 


Red  elixir 

iodide,  mercury 

ointment 
lead 

oxide 
mercuric  iodide 
oxide 


1282 

724 

1276 

705 

700 

724 

727 


ointment    727,  1251 


oil 

origanum 

phosphorus 

poppy 

precipitate 
ointment 

rose 

Saunders 

wine 
Reddle 
Reduced  iron 
Regulus 

antimony 


1285 

862 

609 

1013 

727 

1251 

961 

918 

384,  841 

1429 

658 

1430 

1430 


Remington's   magnesia 


mixture 

rheumatic  pills 

still 
Rennet  liquid 
Repcrcolation 
Reseda  odorat& 
Resin 

cerate 
cuiu|)ound 

copaiba 

cubebic 

jalap 

phosphoretted 

phu-itor 

podophyllum 

scammony 
Resina 


1272 
1292 

166 
1358 

280,  387 

877 

461,  910 

910,  1246 

1285 

461,  894 

892 

461,  954 
503 

910,  1260 

462,  956 
462,  955 

460,  461,  910 


copaibse         460,  461,  894 
draconis  917 

empyreumatica  liquida 

1430 
solida  1430 

flava  1430 

jalapse  400,  461,  964 

phosphorata  503 

pini  1430 

podophylli    460,  462,  955 
scnmuionii    460,  462,  966 


ResiniB 

460 

Resins 

460,  908 

Kesopyrin 

1430 

Resorcin 

786,  911 

Resorcinol 

786,  1430 

Resorcinopyrin 

1430 

Resorcinum 

786 

Restorative 

cordiiil 

(number  five)  1286 

Retarded  crystallization    244 
Reien  781 

Retinal  917,  1430 

Retort  147,  148 


plain 

147 

ring 

150 

clamp 

156 

stand 

160 

stills 

106 

tubulRtc<l 

148 

Retorts,  charging 

154,  155 
1430 
1430 

KCX 

mctallorum 

1482 
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Reymond's  capsule-filler  1233 
Rham-cat  1430 

Rhamnetin  941 

Rhamnoeathartin  951 

RhamDoxanthin  955 

Rhamnus  amygdalinus  941 
catbartica,  syrup  1396 
catharticus  951 

Frangula  966 

Purshiana  955 

compound  elixir       1326 
elixir  1326 

fluid  extract      418,  955 
aromatic  1342 

Rhatanic  red  963 

Rhatany  963 

Rhein  918 

Rheo-tannic  acid  952 

Rheum  918,  952 

officinale  952 

Rheumatic  pills  (Rem- 
ington's) 1292 
Rhigolene  937 
Rhodium,  oil  877 
Rhoeadine                  974,  1013 
Rhoeas                                1013 
Rhombic  system                  241 
Rhombohedric  system       242 
Rhubarb                              952 
and    gentian,    tinc- 
ture                         1406 
and    magnesia,   ani- 

sated  powder       1380 
elixir  1327 

and  senna,  tincture  1288 
and  soda,  mixture  318, 
953 
aqueous  tincture  1405 
elixir  1327 

extract  456,  952 

fluid  extract  418,  952 

mixture,  Squibb's      1366 
pills  953,  1223 

compound  953,  1223 
powder,  compound  1192 
sweet  tincture  377,  953 
syrup  308,  953 

aromatic  308,  953 

tincture  376,  952 

vinous  tincture  1406 

wine  1302 

Rhus  aromatica  966 

glabra  848,918,964 

fluid  extract  419,  848 
metopium  801 

radicans  948 

toxicodendron  948 

Rhusin  918 

Ribbed  funnel  223 

Ribes  grossularia  850 

rubrum  850 

Rice  797 

Rice's  still  and  condenser  164 
Ricinolein  926 

Ricinus  communis  925 

Rieseberg's  iodine  caus- 
tic 1268 
Rixoline  1430 
Rizine  1430 
Roasting  126 
Rob  1430 
Rochelle  salt                     539 


Rock  candy  806 

salt  568 

Rodinal  1430 

Roll  sulphur  503 

Rolled  suppositories  1234 

Roller  knife  180 

mills  183 

press  205,  259 

Rollers,  grooved  184 

Rolling  a  pill  cylinder     1217 

lozenge  mass  1203 

Rosa  centifolia  964 

damascena  964 

gallica  964 

Rosanilino  790 

Rose,  compound  infusion 

351,  1346 

confection  1209 

fluid  extract  419,  964 

honey  313,  964 

oil  964 

pale  964 

pink  1430 

red  964 

syrup  309 

water  292 

ointment  1249 

Rosemary  864 

oil  861 

Rosinol  1430 

Rosmarinus  officinalis       861, 

864 

Rosolic  acid  781,  792 

test-solution  1074 

Rotary  stirrer  139 

Rother's  filter  218 

solution  of  valerianate 

of  ammonium  1271 

Rotterin  1430 

Rottlera  954 

Rottlerin  954 

Rotulae  1430 

Rouge  1430 

card  1430 

Rousseau's  densimeter         87 

Rubber   dating   machine 

1162 
joints  152 

numbering  stamps       1161, 
1162 
Rubidine  781 

Rubigo  ferri  1430 

Rubijervine  1003,  1013 

Rubramentum  1430 

Rubus  965 

canadensis  849,  965 

fluid  extract         420,965 
idaeus  849 

syrup  309 

trivialis  849,  965 

villosus  849,  965 

Ruddle  1430 

Rue  898,  951 

oil  898 

Rufus's  pills  1430 

Rule  for  converting  Cen- 
tigrade degrees 
into  those  of  Fah- 
renheit 119 
Fahrenheit  degrees 
into  those  of  Cen- 
tigrade 119 


Rule  for   finding   specific 

gravity  74 
the  specific  volume 
of  a  liquid  90 
Rules  for  diluting  alco- 
hol, Pile's  816 
for   operating    hand- 
mills  189 
Rum  812 
Rumex  956 
crispus  918,  956 
fluid  extract         420,  956 
polygonaceae  966 
Rumicin  966 
Rumin  918 
Rusot  1430 
Russian  blast-lamp  111 
isinglass  1054 
Ruta  951 
graveolens  898,  951 
Rutin  951 
Rye  797 

S. 

Sabbatia  951 
Sabina  897 
Saccharated  casein  1183 
citric  acid  1304 
ferrous  carbonate  659 
iodide  677 
iron,  syrup  soluble      1392 
oxide  of  iron,  syrup  1392 
pepsin  1049 
sodium  bicarbonate    1383 
tartaric  acid  1305 
Sacchari  foex  1430 
Saccharin  1430 
solution  1358 
Saccharine  substances     1279 
Saccharoids  803 
Saccharole  1430 
Saccharometer  83 
Saccharose  803 
Saccharoses  803 
Saccharum  805 
acernum  1430 
canadense  1430 
candum  1430 
lactis  1051 
officinarum  805 
saturni  1430 
Saccharure  1430 
Saccharures  806 
Safety   prescription  nu- 
merator 1162 
tubes  154,  155 
Safflower  904 
Safi'ranin  1430 
Safi^rol  1430 
Saffron  948 
American  1430 
oil  877 
tincture                 366,  948 
Safrene  873 
Safrol  873 
Sagapenum  917 
oil  885 
Sage  863 
infusion  351 
oil  of  875 
Sago  797 
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Saigon  cinnamon  866 

Saim  1430 
Saint  Barthelemy's  fever 

liniment  1285 

Sal  absinthii  1430 

acetosellaa  1430 

aeratus  1430 

alembroth  1430 

amarum  1430 

ammoniac  1430 
ammoniacum  martiale  1430 

secretum  Glauberi  1430 

volatile  1430 

Anglicum  1430 

argenti  1430 

Armeniacum  1430 

artis  1430 

benzoin  1430 

Carolinum  factitium  1382 

effervescens  1380 

catharticus  amarus  1430 

Anglicanus  1430 

Glauberi  1430 

chalybis  1430 

cornu  cervi  1430 

de  duobus  1430 

diureticus  1430 

enixum  1430 

essentiale  tartari  1430 

fossilis  1430 

fuliginis  1430 

gemmas  1430 
Kissingcnse  factitium 

1381 

effervescens  1381 

lactis  1430 

marinum  1430 

Martis  1430 

microcosmicum  1430 

mirabile  perlatum  1430 

mirabilis  Glauberi  1430 

nitrum  1430 

ossium  1430 

panchrestum  1430 

petrae  1430 
polycbrestum  Seig- 

netti  1430 

polychrestua  1430 

Glaseri  1430 

prunelle  1430 

rupellensis  1430 

sapientise  1430 

Saturni  1430 

scientiae  1430 

sedativus  Hombergi  1430 

Sedlicensis  1431 

Seignetti  1431 

Sennerti  1431 

Seydso'butzense  1431 

sucuini  1431 

tartar  534 

tartari  1431 

essentiale  1431 

tbermarum  1431 

urinu)  1431 

vegetable  1431 
V'ichyanum  factitium 

1382 

effervescens  1381 

cum  lithio  1381 

vitse  1431 

vitrioli  1431 


Sal  vitrioli  narcoticum     1431 

volatile  1431 

liquid  1431 

vomitorium  vitrioli       1431 

Salacetol  1431 

Salamander's  blood  1431 

Salbromalide  1431 

Salep  801 

Hiuciluge  1368 

Saliein  941,  942,  961 

Salicinum  942 

Salicyl  aldehyde  941 

Salicylamide  792 

Salicyl-(i-methyl-phenyl- 

hydrazone  789 

Salicylate  of  p-naphtol      790 
sodium,  elixir  1328 

Salicylated    powder   of 

talcum  1382 

Salicyl-bromalide     792,  1431 

Salicylic  acid  787,  951 

cotton  1279 

elixir  1309 

mixture  (Thiersch's) 

1278 

Saligenin  940,  94 1 

Saligenol  940 

Salinaphtol  1431 

Sali))hene  1431 

Salipyrin  792,  1431 

Saliretia  941 

Salitonia  1431 

Salix  951 

alba  951 

Salmiac  1431 

Salol  788,  1431 

camphor  792 

Saloplien  792 

Salophene  1431 

Salt  568 

artificial  Carlsbad       1382 

effervescent    Carls- 

ba<l  1380 

Kissingen  1381 

Vichy  1381 

Kissingeti  1382 

Vichy  1382 

Crab  Orchard  609 

Epsom  612 

Everitfs  882 

fruit  1431 

Glauber's  678 

Herapath's  1431 

Kissingon,  artificial    1382 
effervescent  1381 

microcosmic  1431 

Rochelle  639 

rock  568 

Scignette  1431 

sore-throat  1431 

sorrel  775 

tartar  1431 

tin  1-131 

Vichy,  artificial  1382 

effervescent  1381 

with  lithium,  artifi- 
cial effervescent  1381 
water  bath  127 

Saltpetre  544 

Chili  573 

Salts    aluminum,    tests 

for  644 


Salts,  barium,  tests  for       626 
unofficial  626 

calcium,  tests  fur  614 

unofficial  615 

granulated       efferves- 
cent 249 
mercury     and     their 

prejiarntions  715 

strontium,  tests  for  627 

zinc,  unofficial  634 

Salve,  beshler's  I2Hr» 

mother's  1275,  1408 

naphthol  1279 

pencil  1431 


rhomsou's 

1285 

Salvia 

863 

officinalis 

863,  875 

Salviol 

863 

Sauibucus 

896 

canadensis 

896 

nigra 

876 

Sand 

518 

Sand-bath 

126 

Sandal-wood 

898 

oil 

894 

Sandarach 

917 

Sandiver 

1431 

Sandyx 

1431 

Sanguinaria 

1004 

canadensis  918,  1004,  1015 

fluid  extract        421,  1004 

syrup  1397 

tincture  377,  1004 

vinegar  129G 

Sanguinarin  918 

Sanguinarine918,  1004,1012, 

1015 

Sanguis  1053 

Sanguisuga  medicinalia   1060 

officinalis  1060 

Sanmelto  1431 

Santal  midy  1431 

oil  894 

Santalio  acid  948 

Santalum  album         894,  898 

rubrum  948 

Santol  948 

Santonica  945 

Santonin  941,  945 

troches    946,  1208,  1288 

Santoninate  of   sodium 

troches  1301 

Santoninoxim  1131 

Snntoninum  945 

Santoniretin  911 

Sapo  932 

mcdicatus  1431 

mollis  933 

viridis  933 

Sapocarbol  1431 

Sapogenin  918 

Saponaria  officinalis  941,951 

Saponetin  941 

Saponiiiieut  1431 

Saponin       941,948,950,951 

Saprine  1059 

Saprol  1431 

Sarco-peptoncs  H3I 

Sarsajiarilla  919 

compound  decoction 

353,  919 
fluid  extract      42'^,  949 
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Sarsaparilla,  compound 

syrup  309,  949 

fluid  extract  421,  949 

syrup  1295 

Sassafras  872 

and  opium,  mixture  1366 
medulla  800 

oil  873 

pith  800 

mucilage  314,  800 

variifolium  890,  872 

Sassafrid  872 

Sassy  bark  1012 

Saturatio  1359,  1431 

Saturation  tables  605 

Satureja  hortensis  877 

Saturnus  1431 

Savine  897 

cerate  1296 

fluid  extract         420,  897 
oil  897 

Scale  for  weighing  liq- 
uids 63 
Scale  pepsin  1048 
Scammonin  954 
Scammonium  954 
Scammony  954 
resin  462,  955 
Schafhirt's       tape-worm 

remedy  1293 

Scheele's       hydrocyanic 

acid  882 

Scilla  943 

Scillain  943 

Scillin  943 

Scillipicrin  943 

Scillitoxin  943 

Schuyler's  powder  1292 

Schweinfurth's  green       1431 
Sclererythrin  947 

Sclerocrystallin  947 

Scleroiodin  947 

Scleromucin  947 

Sclerotic  acid  947 

Scleroxanthin  947 

Scoop  sifter  195 

Scoparin  1011 

Scoparius  1011 

fluid  extract       423,  1011 
Scott's  ointment  1276 

Screw    pinchcock,    Hoflf- 

man's  159 

press  255 

Scudamore's  mixture  for 

gout  1293 

ScuUcap  863 

Scurvy  grass,  common       884 

Scutellaria  863 

fluid  extract         423,  863 

lateriflora  863,918 

Scutellarin  918 

Sea-onion  1431 

Seal  oil  1059 

Sebum  1431 

Secale  cereale  797,  947 

Sedatine  1431 

Sedative,  Battley's         1291 

pills,  Gunther's  1285 

water  1305 

Sediment  233 

Sedox  1431 

Seed  emulsions  1181 


Sfidlitz  powder       846,  1191 
measure  1194 

Seignette's  salt  1431 

Semen  arecae  966 

contra  1431 

cynae  1431 

sanitum  1431 

Semeneina  1431 

Semina  strychni  1431 

Senecin  918 

Senecio  904 

aureus  904 

gracilis  918 

Senecionin  918 

Senega  949 

fluid  extract         423,  950 
syrup  310,  950 

Senegin  949 

Seneka  oil  1427 

Senna  951 

Alexandria  951 

American  950 

aromatic  syrup  1397 

compound  infusion     350, 
951 
powder  1288 

syrup  1398 

confection  951,  1210 

deodorized    fluid   ex- 
tract 1342 
fluid  extract         424,  951 
India  961 
syrup                       311,  951 
Separating  funnel      235,  236 
Separation  of  fluids  from 

solids  208 

of  immiscible  liquids  236 
Separator,  Mitchell's  235,  236 
Serosine  1431 

Serpentaria  894 

fluid  extract  424 

oil  877 

tincture  378,  895 

Serum  lactis  1431 

Sesame  oil  924 

Sesamum  indicum      801,  924 
oil  924 

Sevum  1047 

Shark  oil  1059 

Shaw's  numbering  ma- 
chine 1161 
Sheet-rubber  cover  271 
Shelving  and  wall-fix- 
tures 1098 
Shepherd's  purse,  oil  856 
Sherbet  syrup  1295 
Shinn's  iodinal  collodion 

1268 
Shoemaker's  tablet   ma- 
chine 1229 
Show-bottle  colors          1295 
Shrubby  trefoil  898 
Sideros.                               1431 
Sifting  193 
Sikes's  hydrometer  84 
Silicates,  test  for                 518 
Silicon                                   518 
Siliqua  dulcis                    1431 
Silver                                   708 
acetate                               708 
ammonium     nitrate 

test-solution  1077 


Silver,  bromide 

chloride 

cbromate 

coater 

cyanide 

iodide 

lactate 

nitrate 
diluted 
moulded 
test-solution 

oleate 

oxalate 

oxide 

phosphate 

salts 

sulphate 
test-solution 

sulphethylate 
Simaruba 

oflBcinalis 


708 

708 

708 

1226 

709 

709 

708 

710 

711 

712 

1077 

929 

708 

713 

708 

1275 

708 

1077 

839 

951 

951 


Simple  aqueous  solutions  292 
elixir  1297 

solution  199 

Sinalbin  883 

Sinapine  sulphate  883 

Sinapis  alba  883,  928 

nigra  883 

Single  screw  presses  256 

Sinistrin  944 

Siphon  211 

Sirop  de  morphine         1292 
Gibert  1276 

Sisymbrium  Nasturtium    885 
Skate  oil  1059 

Skutterudite  697 

Slab  and  muller  196 

Slicing  179 

Slippery  elm  800 

Slocum's  lozenge-board    1203 
Smelling-salts  600 

Smilacin  913 

Smilax  918 

medica  949 

ofiicinalis  949 

papyracea  949 

Smith's    solution     bro- 
mine 1268, 1351 
Snake-root,  black  903 
compound  syrup          1387 
Virginia  894 
Snuff,  bismuth  catarrh  1377 
catarrh            1277,  1376 
hay-fever                     1271 
Soap                                     932 
bark                                 948 
cerate                           1287 
compound  pill             1287 
green                             933 
liniment               340,  933 
camphorated           1348 
plaster                 933,  1260 
soft                                   933 
liniment                        934 
spirit                            1385 
white  Castile                   932 
Soapstone                              518 
Soapwort                             951 
Socaloin                        956,  957 
Socotra  aloes                        957 
Socotrine  aloes                    956 
Soda                             552,  554 


Soda  ash 
caustic 
cum  calce 
hyposulphite 


564 

654 

1383 

571 


mint  1271,  1366 

with  lime  1383 

Soda-water  syrups  1293 

Sodae  azotas  14IU 

Sodii  acetas  553,  556 

arsenas  552,  557,  742,  745 

arsenias  557 

benzoas  553,  558 

bicarbonas  552,  559 

saccharatus  1383 

bisulphis  552,  561 

buras  514,  552,  502 

boro-benzoas  1286,  1383 

bromidum  552,  563 

carbolas  55.'! 

carbonas  552,  56  4 

exsiccatus  552,  567 

cbloras  652,  567 

chloridum  652,  668 

choleas  1059 

citras  553 

citro-tartras   efferves- 

cens  653 

et  ammonii  phosphas  553 
et  argenti  hyposulphis  553 
et  platiiii  cbloridum  553 
ethylas  553 

ethylsulphas  553 

bypophosphis  652,  569 
hyposulphis  552,  571 

iodidum  652,  572 

Ultras  652,  573,  574 

nitro-prussidum  553 

phosphas  553,  574 

pyrophosphas  553,  576 
salicylas  553,  577 

silicas  553 

silico-fluoridum  553 

stannas  553,  fiDS 

sulphas  653,  578 

sulphis  653,  579 

sulphobenzoas  553 

sulphocarbolas  553,  580 
tartras  553 

valerianas  653 

Sodio-benzoate   of   caffe- 
ine 1306 
-salicylate  of  caffeine 

1306 
Sodium  620,  552 

acetate  556 

test-solution  1077 

and  ammonium  phos- 
phate 553 
and  platinum  chloride   553 
and  silver  hyposulphite  553 
arsenate                 557,  7)5 
solution            745,  1358 
benzoate                         558 
bicarbonate                     559 
saccharated             1383 
troches                     1208 
bisulphite                       561 
bitartrate  test-solution 

1077 

borate  562 

compound  solution  1358 

boro-benzoatc  1383 


IKDEX. 

Sodium  bromide 
elixir 
carboliito 
solution 


563 
1327 

553 
1358 


carbonate  564,  li)77 

dried  567 

impure  064 

test-solution  1077 

chlorate  567 

chloride  668 

choleate  1 059 

citrate  553 

citro-tartrate,  efferves- 
cent 663,  1359 
cobaltic    nitrite   test- 
solution  1077 
ethylate                    553,  830 
etiiylsulphate  a53 
hippurate  916 
hydrate                             654 
solution                         655 
test-solution               1077 
hydroxide                         554 
hypophosphite   569,  1077 
elixir                         1328 
syrup                        1398 
hyposulphite                   571 
iodide                              572 
nitrate  573 
nitrite                 574,  1073 
nitro-prusside                  557 
test-solution               1077 
oleate                                930 
solution                    1359 
orthophosphate             574 
paraphcnolsulphonato 

580 

phosphate  574 

test-solution  1077 

pyrophosphate  576 

Siilicylate  577,  1013 

salts  652,  1270 

tests  for  552 

salicylate  elixir  1328 

santoniiiate  troches    1301 

silicate  653 

solution  618 

silico-fluoride  653 

stannate  653 

suli)hate  678 

sulphite  579 

granulated  580 

sulphocarbolate  580 

sulphovinate  553 

tartrate  553 

thiosulphato        571,  1077 

valerianate  553 

Soft  petrolatum  936 

petroleum  ointment        935 

soap  9-<3 

liniment  341,  934 

Pol  1431 

Solanine  1002,' 1015 

Solanum  dulcamara         1002 

tuberosum  797 

Solid     extemporaneous 

preparations    used 

externally  1244 

preparations  made  by 

percolation  438 

made  without  perco- 
lation 465 


1485 

Solid-handled  spatula        193 
Bolidagd  odora  876 

Solidilieil  eojiuiba  1311 

Suli<l  opudoldou  1348 

Solubility  of  official 
uheiiiical.'*  in  water 
and  in  alcohol  202 

of  substances  in  satu- 
rated solutions  200 
Soluble  essence  of  ginj;er 

1300 
ferric  phosphate  681 

pyroj)h(jsphute  082 

g\a»s  518,  523,  1431 

gun  cotton  772 

iodide  starch  1279 

iron     and    quinine 

oitraie  6(19 

tincture  tulu  14U6 

Solution  199 

acetate  aluminum        1349 
ammonium,     con- 
centrated 1350 
acid  phosphates          1349 
aluminum  acetico-tar- 

trutc  1349 

ammonium  acetate     596, 

I35U 

citrate,  stronger      1350 

antiseptic  1283 

antisYphiliti'pio  do 

\'an  .Swielen  1276 

arsenate     and     bro- 
mide potassium    1357 
ammonium  1277 

sodium,  Pearson's    1358 
arsenic  and  mercuric 

iodide  746 

chloro])hosphide      1277 
arsenite  sodium  1277 

arsenous  acid  744 

basic  ferric  sulphate  688 
liiette's  arsenical  1277 
bismuth  1350 

concentrated  1344 

borate  sodium,  com- 
pound 1278, 1358 
boroglyceride  320 
lioulton's                      1355 
bromide  arsenic         1277, 
1357 
riemcns's              1357 
mai^nesium               1355 
bromine           1268,  1351 
Burrow's                       1273 
butyl-chloral               1280 
calcium  hydrate           610 
carhohite  sodium         1358 
carmine                        1351 
centiu'irmiil                     1065 
Channin^i's                   1354 
chloride  barium           1272 
chlorinated  potassa    1357 
soda                            495 
citrate    ammonium, 

stroncer  1350 

iron  and  quinine     1299 
magnesia  614 

morphine  1355 

sodium  1359 

citro-tartrate      so- 
dium 1359 


\ 


1486 
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Solution,  Clemens's        1277 
coal-tar  1278 

copper,  alkaline         1079 
decinormal  1065 

deodorant  1360 

Dobell's  12T8,  1358 

Donovan's  746 

extract  liquorice         1352 
glycyrrhiza  1352 

Fehling's  1079 

ferric  acetate  685 

chloride  663 

citrate  666 

hypophosphile         1353 
nitrate  687 

subsulphate  688 

sulphate  689 

ferrous  chloride  1354 

iodide  1353 

Fowler's  744 

gases  in  liquids  205 

ginger  1360 

Goadby's  1431 

gold  and  arsenic  bro- 
mide 1350 
gutta-percha  1299 
Harle's  1277 
hydrogen  dioxide       290, 
470 
peroxide            290,  470 
hypophosphite  iron    1353 
hypophosphites         1269, 
1354 
iodide  iron                   1353 
mercury  and  potas- 
sium                    1354 
iodine,  carbolized        1355 
caustic                      1355 
compound  500 
iodohydrargyrate  po- 
tassium                    1354 
iron    and  ammonium 

acetate  687 

Labarraque's  495 

lead  subacute  701 

diluted  702 

lime  616 

Lugol's  500 

Magendie's  1356 

magnesium  bromide   1355 

citrate  613 

sulphate,  eflFervescing 

1355 
mercuric  nitrate  729 

Monsel's  688 

morphine,  hypodermic 

1356 
citrate  1355 

Magendie's  1356 

nitroglycerin  331 

normal  1065 

oleate  sodium  1359 

oxysulphate  iron         1354 
oxysulphuret  calcium 

1351 
pancreatic  1356 

pepsin  1299 

aromatic  1356 

permanganate  potas- 
sium 1270 
phosphates                    1269 
compound                1269 


Solution  phosphoric  acid 

compound  1349 

phosphorus  1356 

Thompson's  1356 

potassa  526 

potassium     arsenate 

and  bromide         1357 

arsenite  744 

citrate  538 

hydrate  526 

iodohydrargyrate    1354 

protochloride  iron       1354 

saccharin  1358 

santal,   copaiba,    and 

cubeb  1284 

sodium  arsenate  745, 

1358 

borate  compound    1358 

carbolate  1358 

hydrate  555 

oleate  1359 

silicate  618 

solids  199 

modes  of  effecting      200 

strychnine,  Hall's      1359 

sulphate  of  morphia  1292 

of  morphine  979 

Magendie's  979 

sulphide  of  zinc,  Dr. 

Duhring's  1273 

sulphurated  lime         1351 
tar,  alkaline  1351 

valerianate  of  ammo- 
nium 1271 
Van  Swieten's  1276 
Villate's  1362 
Vleminck's  1268,  1351 
Vleminckx's  1268,  1351 
Volhard's  1086 
Volkman's  antiseptic  1283 
zinc    and  aluminum, 

compound  1360 

and  iron,  compound 

1360 
chloride  638 

Solutions  292,  1173 

aqueous  284 

compounding   extem- 
poraneous 1178 
mixtures  and  emul- 
sions 1173 
standard  1065 
Solutol  1431 
Solvents   used   in   phar- 
macy 201 
Solveol                               1431 
Solvin                                 1431 
Somnal                       839,  1431 
Sophora  speciosa     1013,1015 
Sophorine                 1013,  1015 
Sorbite  804 
Sorbus  aucuparia  804 
Sorghum  805 
Sozal                          839,  1431 
Soziodol                               839 
Sozoiodol                             1431 
Sozolic  acid                         792 
Spanish  flies                      1056 
white                               1431 
Sparadrap                           1431 
Sparrow  mixer                   1183 
Sparteinao  sulphas             1011 


Sparteine  1011 

sulphate  1011 

Spathum  fluoricum  1431 

Spatula,  all  horn  1247 

coated  with  hard  rub- 
ber 193 
for  blisters                      1264 
solid-handled  193 
Spatulas  192 
balance-handled              192 
Spearmint                             860 
essence                           333 
oil                                     860 
spirit                     333,  860 
water                     291,  860 
Special  percolators             273 
Species     ad     infusum 

pectorale  1384 

emollientes  1383 

laxantes  1383 

pectorales  1384,  1431 

Specific  gravity  36,  74 

apparatus  79 

beads  80 

bottle  76,  78 

liquids  77 

pipette  87 

rule  for  finding  74 

tube,  graduated  76 

volume  90 

bottle  91 

volumes  and  actual 
weights  and  meas- 
ures corresponding 
with  given  specific 
gravities  92 

Spelter  1431 

Speltrum  1431 

Sperm  oil  1059 

Sperma  mercurii  1431 

Spermaceti  1053 

cerate  1064,  1245 

Spermine  1431 

Sphacelic  acid  947 

Spice  plaster  1330 

Spigelia  945 

fluid  extract         425,  945 
marilandica  945 

Spikenard,  American         898 
Spina  cervina  1431 

syrup  1396 

Spiraea  966 

tomentosa  966 

Spiral-twist  press  255 

Spirit  of  ammonia  328,  595 
aromatic  329, 596 

anise  329,  866 

ants  1384 

aromatic  1384 

bitter  ulmond  3'-i9 

bone  5 1 5 

cajuput,  compound     1282 
camphor  330,  878 

cardamom,  compound 

1384 
cinnamon  330,  868 

chloroform  330,  835 

Curasao  1385 

ether  327,  820 

compound  327 

formic  acid  1384 

gaultheria  331,  873 
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Spirit  glonoin  331 

juniper  331,  897 

compound         33^,  897 
lamp  110,  III 

lavender  332,  861 

lemon  332,  858 

made   by    chemical 

reaction  326 

by  gaseous  solution  325, 
326 
Mindererus  596 

mustard  1386 

myrcia  333,  870 

nitre  1432 

nitroglycerin  331 

nitrous  ether      327,  822 
nutmeg  333,  872 

ophthalmic  1385 

orange  330,  857 

compound         330,  857 
peppermint  332,  859 

phosphorus  333 

proof  816 

pyro-acetic  780,  1432 

salt  1432 

soap  1385 

spearmint  333,  860 

turpentine  1432 

volatile  oil  1385 

Spirits  324 

hartshorn  594 

Jackson's  bathing      1287 
made  by  distillation       326 
by     simple    solu- 
tion 324 
by    solution   with 

maceration  325 

Spiritus  324 

acidi  formici  1384 

setheris       324,  327,  820 

compositus       324,  327, 

820 

nitrosi     326,  327,  822 

ammoniae     326,  328,  592, 

595 

aromaticus       324,  329, 

592,  596 

amygdalae  amarae  324, 

329 

anisi  324,  329,  866 

aromaticus  1384 

aurantii        324,  330,  857 

compositus      324,  330, 

857 

camphorae    325,  330,  878 

cardamomi  compositus 

1384 
chloroformi  325,  330,  835 
cinnamomi  325,  330,  868 
curassao  1385 

formicarum  1384 

frumenti  326,  330,  813 

gaultheriae    325,  331,  873 
glonoini  325,  331 

inflammabilis  1432 

juniperi        325,  331,  897, 
1432 
compositus       325,  332, 
897 
lavandulae    325,  332,  861 
lethalis  ^    1432 

limonis  325,  332,  858 


Spiritus  menthae  piperitae 

325,  332,  859 

viridis       325,  333,  860 

mindercri  1432 

muriatico  aethereus       1432 

murtiatus  1432 

myrciiE  325,  333,  870 

myristioaa     325,  333,  872 

nitri  dulcis  1432 

duplex  1432 

fuiiians  1432 

Glauberi  1432 

nitrico-wthereus  1432 

odoratus  1300,  1432 

olui  volatilis  1385 

ophthalmicus  1385 

j)hosphori  325,  333 

jiyroxylicus  1432 

sacchari  1432 

salis  dulcis  1432 

fumans  1432 

saponatus  1385 

sinapis  1386 

sulphurico-aethereua     1432 

veneris  1432 

vini  gallici,     326,  334,  844 

vitrioli  1432 

dulcis  14. ".2 

Spleen  mixture  1270, 1366 

Splenetic  mixture  1366 

Spodium  1432 

SpoduHiece  585 

Sponge,  bleached  1386 

compressed  1386 

tent  1386 

Spongia  1059 

compressa  1386 

decolorata  1386 

Spontaneous  evaporation  144 

Spreading  plasters  1260 

Spring  pinchcock,  Mohr'a  159 

Springfield      laboratory 

burner  116 

Spritz  1432 

bottle  208 

Squalis  carcharias  1059 

Squibb's  compound  solu- 
tion of  opium         1292 
diarrhoea  mixture       1291 
pinchcock  158 

podophyllum  pills      1374 
rhubarb  mixture        1366 
Squill  943 

compound  syrup  310,  944 
pills  1287 

fluid  extract  422,  944 

oxvmel  1370 

syrup  31^0,  944 

tincture  378,  9  14 

vinegar  437,  944 

Squire's  glycerole  of  sub- 
acetate  of  lead         1275 
infusion  mug  346 

St.  (Jermain  tea   1383,  1432 
St.  Ignatius,  bean  1012 

St.  Jacob's  oil  1427 

St.  John   Long's   lini- 
ment 1348 
St.  John's  wort  904 
Stamps,  rubber  number- 
ing                    1161,  1162 
Standard  solution              1065 


Stanni  cliloridum  n98 

Bulphidum  608 

Stannic  chloride  098 

salts  698 

Stannous    chloride    teat- 
solution  1077 
Staniuim  ciuereum  1432 
ghiciale  1432 
Indicum                          1432 
Staphisagria                      1005 
oil  923 
Staph  isagrine                    1015 
Staphifain                            1005 
Star-anise  866 
oil  865 
Starch  795 
glyccrite                319,  796 
iodized                 49.5,  1296 
soluble  iodide              1279 
syrup  of  iodide           1279 
test-solution                    1(177 
Startin's  mixture            1274 
Starwort  950 
Statice                                  966 
limouium  966 
Stavosacre           *               1005 
Steam-bath  129 
boiler                        131,  132 
coil  133 
di.~tributor                        129 
kettle  132 
underpressure,  use  129,  130 
without  pressure,  use     129 
Steap.sin                   1049,  1432 
Stearic  acid  921,  930,  1053, 
1432 
Stearin                        921,  1045 
Stcaropten                            852 
Steel  mixture                     1432 
Steer's  Opodeldoc              1427 
Sterculia  acuminata         1013 
fluid  extract                134'<i 
Stere  40 
Stevenson's  carboy  rocker  473 
Stevens's  still                       163 
Stibio-kali  tartaricum      1432 
Stibium                      734,  1432 
Stilbene                                913 
Still,  \.  B.  Stevens's          163 
aleuihic                               160 
automatic  water               168 
Curtman's                           161 
(Jauic's                                162 
Ileriick's      automatic 

water  168 

I'renti.•<.^•s  161 

Remington's  166 

Hire's  164 

Wliitall,  Tntum  A  Co.'s  162 

Wiegand's  160 

Stillingia  902 

fluid  extract  425,902 

compound  elixir  1328 

fluiil  extract  \'-\  \'-i 

syruj)  1398 

liniment  1284 

.sylvntica  902,918 

Stillingin  9IS 

Stills,  pharmaceutical         160 

retort  IfiS 

,«:tilus  1432 

Stipitcs  dulcamaras  14;!2 


1488 

stirrer,  horn  139 

porcelain  139 

rotary  139 

Stirrers,  use  of  139 

Stokes's      expectorant 

mixture  1365 

liniment  1348 

Stomach  drops  1399 

Stomachic  tincture        1399 

Stopper-wrench  472 

Stoppered  percolator  273 

Storax  914 

calamita  1432 

Store  furniture  1101 

location  for  1095 

Storesin  914 

Stoughton's  elixir  1432 

Stove  hood  143 

Strainer  and  frame  214 

prescription  214 

use  of  213 

Strainers,  cotton-cloth       214 

cotton-flannel  214 

felt  213 

muslin  214 

woollen  213 

Straining  213 

careless  214 

Stramonii  folia  1001 

Stramonium  leaves  1001 

ointment  1001,  1253 

seed,  extract       456,  1001 

fluid  extract   425,  1001 

oil  928 

tincture  378,  1001 

Strasburg  turpentine,  oil    875 

Strawberry  850 

syrup  1295 

Strengthening  plaster     1258 

syrup  1281 

Stronger  ammonia  water 

595 
infusion  gentian  (com- 

(pound  1346 

laxative  mixture (Bos- 

ser's)  1286 

orange  flower  water        287 
rose  water  292 

solution     citrate    of 

ammonium  1350 

white  wine  1409 

Strontianite  628 

Strontii  bromidum  627,  628 
carbonas  628 

chloridum  628 

chromas  628 

hydras  628 

iodidum  627,  629 

lactas  627, 629 

nitras  628 

oxidum  628 

sulphas  628 

Strontium  627 

bromide  627,  628 

carbonate  628 

chloride  628 

chromate  628 

hydrate  628 

iodide  627,  629 

lactate  627,  629 

nitrate  628 

official  salts  627 
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Strontium  oxide 

628 

salts 

608 

sulphate 
unofficial  salts 

628 
628 

Strophanthin 

Strophanthus 

hispidus 

945 
945 
945 

tincture  378,  945 

Strychnina  993 

Strychninae  sulphas  994 

Strychnine  993 

solution,  Hall's  1359 

sulphate  994 

valerianate  elixir        1328 

Strycbnos  1012 

Ignatii  1012 

Nux-vomica  993 

Styptic  collodion      338,  774 

cotton  1346 

Pancoast's  1270 

Warren's  1360 

Stypteria  1432 

Styracin  914 

Styracol  1432 

Styrax  914 

benzoin  914 

Styrol  914 

Styrolene  781 

Styrone  1432 

Subacetate  lead,  glyce- 

role  1275 

Subiodide  sulphur  508 

Sublimate  170 

corrosive  720 

Sublimation        126,  136,  170 
Sublimed  sulphur  504 

Subliming  apparatus  170 

camphor  171 

Succata  1432 

Succi  spissati  438 

Succinic  acid  792,  917 

Succinum  917,  1432 

Succolata  1432 

Succus     limonis    cum 

pepsino  1386 

Sucrate  1432 

Sucrol  1432 

Suet  1047 

Suffitus  1432 

Sugar  805 

cane.  803, 805 

coating  pill  machine    1223 
grape  803,  804 

lead  700 

milk  803,  1051 

sand  1432 

Sugars  803 

and   saccharine   sub- 
stances 803 
fermentable  803 
non-fermentable  803 
oil                               1369 
Suint               621,  1047,  1432 
Sulphaminol              839,  1432 
Sulphas       Americanus 

Australis  1432 

Sulphates  504 

tests  for  504 

Sulphate   copper,    cau- 
terizing pencils       1275 
morphine,  solution        979 
Sulphethylate  barium        836 


Sulphethylate  calcium       836 
copper  837 

potassium  839 

silver  839 

Sulphide  of  zinc,  solu- 
tion 1273 
Sulphides  504 
Sulphites  504 
tests  for  504 
Sulphoearbolic  acid        580, 
792 
Sulphocyanic  acid  781 
Sulphonal                  839,  1432 
Sulphophenic  acid  792 
Sulpho-salts                          504 
Sulphovinic  acid                 837 
Sulphur                     503,  1268 
and  phosphorus  503 
antimoniatum  fuscum  1432 
auratum                         1432 
flowers  504 
iodide  507 
ointment                      1253 
liver                               527 
lotum                     503,  505 
milk  607 
nigrum                            1432 
ointment                      1253 
compound                1409 
praecipitatum        603,  506 
precipitated  506 
stibiatum  rubrum          1432 
subiodide  508 
sublimatum            503,  504 
sublimed                         504 
vivum                              1432 
washed                           505 
Sulphurated  antimony     740 
lime                                617 
solution                     1351 
oils  862 
potassa                           527 
Sulphuretted  hydrogen      603 
Sulphuric  acid            482,  504 
aromatic                    483 
diluted                       484 
ethyl  837 
mixture                   1367 
(pure)                          1078 
tests  for  504 
oxide                                604 
Sulphuris  iodidum     603,  607 
Sulphurous  acid       485,  504 
tests  for  604 
oxide  604 
Sulphydrate,  ethyl  837 
Sumbul  865 
tincture                379,  866 
Summer  savory,  oil  877 
Sun  cholera  mixture      1291 
Superbine                          1012 
Superheated  steam,  table 

of  the  temperatures    130 

Suppositer  1241 

Suppositoria  1233 

glycerini  1236 

Suppositories  1233 

glycerin  1236,  1286 

urethral  1241 

Wade's  1280 

Suppository-box  1242 

capsules  1241 


Suppository      machine 

(Archibald's)  1239 

mould  (Uautier'e)         1240 
(hinged)  1238 

(divided)  1237 

(individual)  1236 

Sus  scrofa  1044 

Suspended  percolator        276, 
277 
Swallow  oil  1427 

Sweet  almond  921 

basil,  oil  877 

birch,  oil  873 

bread  1049 

Cicely,  oil  877 

fein  966 

flag  874 

marjoram,  oil  877 

orange  peel  856 

tincture  361,  856 

potato  797 

sumach  966 

tincture  rhubarb  377,  953 
violet  oil  877 

Swertia  chirata  942 

Swift's  B  mill  188 

mill  186 

Sycocarpus  Rusbyi  960 

Sydenham's      antispas- 
modic mixture        1294 
laudanum  1432 

Symbolic  characters  used 
in    Latin    prescrip- 
tions 1115 
formulae                       28,  32 
Symphitum  officinale         801 
Synaptase                    811,940 
Synonyine                        28,  31 
Synthesis  1004 
Synthetic     oil,     winter- 
green  872 
Syphon                        211,  212 
diagram                            211 
Syphons  for  special  pur- 
poses 212 
Syringa  vulgaris                876 
Syringe  pipette                   235 
Syrup                              299 
acacia                    300,  799 
actaea,  compound        1387 
almond                  302,  9-1 
althaea                  302,  801 
Amussart's  laxative   1288 
anthelmintic               1284 
antherais                     1284 
arsenate  of  iron         1390 
asafetida                      1285 
asarum,  compound     1387 
biiyberry                      1286 
blackberry,  aromatic  1397 
bloodroot                     1397 
-bottle                            1102 
bromiile  of  iron          1300 
nickel                        1274 
buckthorn  berries       1396 
calcium     and    sodium 

hypophosiihites    1388 

hypophosphite        1388 

iodide  1388 

lactophosphate  303 

Canada    snake-root, 

compound  1387 
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Syrup    chlorhydrophos- 

l)hate  calcium  1387 

chocoliite  1295 

chondrus,  compound  1389 
cimicifuga,  compound 

1387 
cinnamon  1389 

citric  acid  30(),  S48 

citro-iodido  of  iron      1391 
codeine  1390 

coftee  1295,  1390 

cubeb,  Mitchell's        1283 
Cuisinier  I  132 

Dover's  powder  1393 

eriodictyou,  aromatic 

1390 
ferric  citro-iodide        1391 
hypophosphite         1391 
ferrous  chloride  1392 

iodide  304,  678 

and  manganese    1391 
figs  1432 

galls,  aromatic  1290 

garlic  301,  884 

gillenia  1288 

ginger        312,  875,  1295 
glycyrrhiza  1393 

guaiac  1286 

hydriodic  acid     300,  501) 
colorless  300 

hypophosphite    cal- 
cium 1272 
and  sodium  1388 
iron  1391 
lime                           1388 
and  soda              1388 
sodium                      1398 
hypoi)hosphitc3           305, 
623, 1268 
compound                1393 
with  iron           306,  623 
iodide  iron  and  man- 
ganese 1391 
tasteless  1391 
manganpse               1273 
starch                      1279 
iodohydrargyrate  iron 

1276 

potassium  1276 

ipecac  306,  Iii07 

and  opium  1393 

Irish  moss,  compound 

1389 
iron,  quinine,  and 
strychnine  phos- 
phates 672 
Jackson's  pectoral  1291 
juglans,  compound  1289 
kramcria  307 
lactophosphate  calcium 

61^5,  1389 
with  iron  1389 


iron 

l\i'J-i 

Inctucarium 

307,  904, 

1284 

lemon 

1295, 1301 

lime 

304,  617 

liquorice 

1393 

root 

1279 

lobelia 

1293 

man  nil 

1279, 139  1 

morphine 

129  Z 

1489 

Syrup    nior|>hiue    com- 
pound 1394 
Rulpbutu  1394 
nectur  1295 
orange       302,  866,  1295 
flowers  303 
pectoral                         1395 
Jackson 'd     1291,  1395 
phos])hiite  calcium      1*272 
uiiingtincse               1273 
phosphates,  compound 

1395 
iron,  quinine,   and 
strychnine  305 

pineapple  1295 

pipsissewa  1291 

pDppy  1395 

proloohlorido  iron       1392 
raspberry  309,  ^\'i, 

1295 
rhamnus  cathartica  1396 
rhubarb  308,  953 

and     ))otassa     com- 
pound 1396 
aromatic            308,  '.153 
rose  309 
rubus  309 
saccbaratcd  oxide  iron 

1392 

eanguinnria  1397 

sarsaparilla  1295 

conipuund         309,  919 

senega  310,  950 

senna  311,  951 

aromatic  1397 

compound  1398 

sherbet  1295 

sodium  hypophosphite 

1398 
soluble  oxide  iron       1392 
saccharateti  iron      1392 
squill  310,1114 

compound  310 

stillingia.  compound  1398 
strawberry  1295 

strengthening  1281 

tar  307,  77S 

Tolu  311,913 

vanilla  1295 

white  pine,  compound 

1396 
wild  cherry  308,  8S1 

verba  santa,  aromolic 

1390 

Svrupi  295 

SyrupH  295 

by  percolation  2U6 

official  297 

preservation  of  297 

Svrui.us  298,  299 

"nonciiB  298,  300,  T'.'lt 

Bcidi     citrici     29S,   300, 

848 

hvdriodici       299,  300, 

493.  600 

hvdriodici  decolor    300 

BcfieiB  composifii.i       1387 

allii  299.  301,  8S4 

alth!F(B  299,  302,  801 

nn.vg  lain)     29'.t,  302,  921 

nntirhachiticus  1380 

asari  couipositua         1387 
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Syrupus  aurantii       299,  302, 
856 
florum  299,  303 

calcii  chlorhydrophos- 

phatis  1387 

hypophosphitis        1388 

iodidi  1388 

lactophosphatis  299, 

303,  614,  626 

cum  ferro  1389 

et  sodii  hypophos- 

phitum  1388 

calcis  298,304,614, 

617 

chondri  compositus    1389 

cimicifugae  compositus 

1387 
cinnamomi  1389 

codeinaa  1390 

coffeae  1390 

communis  1432 

corrigens  1390 

diacodii  1432,  1395 

domesticus  1432 

empyreumaticus  1432 

eriodictyi  aromaticus 

1390 
feni  arsenatis  1390 

bromidi  1300 

citro-iodidi  1391 

iodidi       298,  304,  656, 
678 
et    mangani    iodidi 

1391 
hypophosphitis  1391 
lactophosphatis  1393 
oxydati  solubilis  1392 
protochloridi  1393 

quininae    et   strych- 

ninae  citras      656, 

672 

phosphatum        299, 

305 

saccharati  solubilis 

1392 
fuscus  1432 

glycyrrhizae  1393 

Hollandicus  1432 

hypophosphitum  299, 

305, 623 
compositus  1393 

cum  ferro        299,306, 
623 
ipecacuanhas       298,  306, 
1007 
et  opii  1393 

krameriae  v  298,  307 
lactiicarii  298,  307,  904 
limonis  1301 

mannae  1394 

morphinae  1394 

compositus  1394 

sulpliatis  1394 

morphine  1394 

papaveris  1395 

pectoral  is  1395 

phosphatum  composi- 
tus 1395 
picis  liquidae       299,  307, 
778 
pini  strobi  compositus 

1396 


Syrupus    pruni    virgini- 

anae  299,  308,  881 

rharani      catharticae 

1396 
rhei  298,  308,  953 

aromaticus       298,  308, 
953 
et  potassii  composi- 
tus 1396 
rosae                       298,  309 
rubi                        298,  309 
aromaticus  1397 
idaei          298,  309,  849 
sanguinariae  1397 
sarsaparillae  compositus 

298,  309,  949 

scillse  310,  944 

compositus       298,  310, 

944 

senegas  298.  310,  950 

sennas  299,  311,  951 

aromaticus  1397 

compositus  1398 

sodii    hypophosphitis 

1398 
spinas  cervinas  1390 

stillingias    compositus 

1398 
tolutanus  298,  311,  913 
zingiberis      298,  312,  875 
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Tabacum                           1012 

Tabellse                             1200 

Table,  abstracts 

460 

alcoholmetrical 

817 

boiling  points  of  official 
substances 

144 

of  saturated  solu- 

tions of  various 

salts 

127 

elementary  substances 
exhibiting  the  number 

467 

of  drops  in  a  flui- 
drachm  of  different 

liquids,     with      the 

weight  in  grains  and 

in  grammes 
giving      the     specific 
gravities  of    official 
substances  arranged 

73 

in  the  order  of  their 

densities 

88 

melting  points  of  offi- 
cial substances 

120 

metric     and    old-form 

equivalent    weights 

and  measures 

44 

official  emulsions 

316 

extracts 

442 

fluid  extracts 

391 

inorganic  acids 

475 

mixtures 

317 

oleoresins 

434 

resins 

460 

syiups 
tinctures 

298 
357 

vinegars 

437 

381 


Table  showing  the  quan- 
tity of  official  acids 
required  to  saturate 
100  parts  of  an  offi- 
cial alkali,  together 
with  the  quantity  of 
product  605 

showing  the  quantity 
of  official  alkalies 
required  to  saturate 
100  parts  of  an  offi- 
cial alkali,  together 
with  the  quantity  of 
product  605 

showing  loss  in  pow- 
dering medicinal 
substances  178 

solubility  of  official 
chemicals  in  water 
and  in  alcohol  202 

specific  volumes  and 
actual  weights  and 
measures  corre- 

sponding with  given 
specific  gravities  92 

temperatures  of  super- 
heated steam  130 
Tablespoonful  39 
Tablet  machine                1201 
saturates                        1203 
triturates                       1200 
Tablets                                1200 
Tabloids                            1432 
Tabular  crystals                 240 
Taffetas                              1432 
Talcum                                618 
purificatum                 1398 
salicylated  powder     1382 
Tamarind                     848,  952 
electuary.  Fuller's      1288 
Tamarindus                 848,  952 
indica                      848,  952 
Tanacetum                           899 
vulgare                    877,  899 
Tannic  acid                      960 
glycerite           319,  961, 
1290 
ointment                       961 
test-solution               1078 
troches               961,  1205 
Tannin                              1012 
nasal  bougies               1291 
ointment                      1249 
Tansy                                  899 
oil                                     &77 
Tapeworm  remedy,  Schaf- 

hart's  1293 

Tapioca  796 

Tar  778 

alkaline  solution         1357 

compound  elixir         1324 

glycerite  1345 

infusion  1278 

mixture  1365 

oil  778 

ointment  778,  1252 

compound  1409 

plaster,  compound      1330 

syrup  307,  311,  778 

water  1278 

wine  1412 

Taraxacin  943 


Taraxacum  943  1 

compound  elixir  1328 

extract  457,  943 

fluid  extract        436,  943 

ofiScinale  943 

Tare-can  1156 

Tartar  532 

cream  632 

crude  844 

emetic  735 

Tartarated  antimony       735 

Tartaric  acid  845 

saccharated  13U5 

test-solution  1078 

Tartarus  1432 

boraxatus  1432 

natronatus  1432 

tartarisatus  1432 

vitriolatus  1432 

Tartro-citric  lemonade  1359 

Tasteless  syrup  iodide 

iron    '  1391 

tincture  iron  1403 

Taurocholic  acid  1052 

Taxina  951 

Taxus  951 

baceata  951 

Tayuya  ficifolia  1013 

Tayuyin  1013 

Tea,  breast  1384 

fluid  extract  1338 

Gerhard's  tonic  1287 

oil  877 

St.  Germain  1383 

worm  1288 

Teacupful  39 

Teaspoonful  39 

Teel  oil  924 

Tegeneria  domestica        1060 

Templin  oil  875 

Tension  of  vapors  136 

Tent  sponge  1386 

Terebene  909 

Terebenum  909 

Terebinthina  908 

canadensis  910 

cocta  1432 

Teren  781 

Terpenes  852 

Terpin  hydrate  909 

Terpinene  909 

Teri)ini  hydras  909 

Terpinol  917 

Terra  cariosa  1432 

foliata  1432 

mineralis  1432 

tartari  1432 

fullonica  1432 

fullonum  1432 

japonica  1432 

ponderosa  1432 

sigillata  1432 

Terraline  1433 

Test  for  silic:ites  618 

Tests  for  ammonium  salts  592 

for  arsenic  and  its  salts  742 

for    borates    and    boric 

acid  516 

for  bromides  597 

for  cadmium  salts  649 

for  carbonates  515 
for  cerium  compounds    648 
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Tests   for  chlorides   and 

chlorates  492 

for  chromium  salts  691 

compounds  of  copper  706 

lead  699 

mercury  714 

nickel  697 

tin  698 

for  gold  salts  755 

for  hypophosphites         510 

for  iodine  and  iodides     499 

for  iron  salts  655 

for  lithium  salts  685 

for  platinum  salts  755 

for     phosphates     and 

phosphoric  acid  509 

for  potassium  salts  521 

for  salts  of  aluminum    644 
antimony  734 

barium  626 

bismuth  746 

calcium  614 

cobalt  698 

magnesium  608 

manganese  652 

strontium  627 

for  silver  salts  708 

for  sodium  salts  662 

for  sulphates  and  sul- 
phuric acid  504 
for  sulphites  and  sul- 
phurous acid                504 
for  zinc  salts                    633 
Teat- Solutions  : 

Albumen  1069 

Alkaline     mercuric 

potassium  iodide  1075 
Ammonium  carbon- 
ate 1070 
chloride  1070 
molybdate  1070 
oxalate                    1070 
phosphate              1070 
sulphide                  1070 
Arsenic,         Betten- 

dorff's  1070 

Fleitmann's  1070 

Gutzeit's  1071 

Barium   chloride       626, 
1071 
hydrate  1071 

nitrate  626,  1071 

Basic  lead  acetate     1075 
Betlendorff's      arse- 
nic 1070 
Brazil  wood  1073 
Bromine  1072 
Calcium  chloride       1072 
hydrate                   1072 
sulphate  1072 
Chlorine                     1072 
Cobaltous  nitrate       1072 
Cochineal                    1073 
Corallin                      1074 
Cupric     ammonium 

sulphate  1072 

sulphate  1072 

tartrate  1072 

Diphenylamine  1074 

Eosin  1074 

Ferric    ammonium 

sulphate  1072 
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Tett-Solutioni  : 

Ferric  chloride  1072 

Ferrous  sulphate  1072 
Fleitmann's  urxunic  1070 
Fluorescein  1074 

Gelatin  1073 

Gold  chloride  1073 

(Jut/.c-it's  arsenic  1071 
Hydrochloric     acid, 

pure  1073 

Hydrogen  sulphide  1073 


Indigo 

1075 

Iodine 

1075 

Lead  acetate 

1075 

Litmus 

1074 

Magnesium      sul- 

phate 

1075 

Mercuric  chloride 

1075 

potiussium  iodide 

1075 

Mercurous  nitrate 

1075 

Methyl -orange 

1074 

Nessler's 

1075 

Oxalic  acid 

1076 

Phenolphtalcin 

1074 

Picric  acid 

1076 

Platinic  chloride 

1076 

Potassium  carbon- 

ate 

1076 

chromato 

1076 

cyanide 

1076 

dichromate 

1076 

ferricyanide 

1076 

ferrocyanide 

1076 

hydrate 

1076 

iodide 

1076 

sulphate 

1076 

sulphocyanate 

1077 

Rosolic  acid 

1074 

Silver     ammonium 

nitrate 

1077 

nitrate 

1077 

sul])hate 

1077 

Sodium  acetate 

1077 

bitartrnte 

1077 

carbonate 

1077 

cobaltic  nitrite 

1077 

hydrate 

1077 

Ditrojirussido 

1077 

phos](linto 

1077 

Stannous  chloride 

1077 

Starch 

1077 

Tannic  acid 

1078 

Tartaric  acid 

1078 

Zinc-iodide-starch 

1078 

Tetanino 

1059 

Tetano-cnnnabininc 

895 

Tetrachloride,  carbon 

836 

Telrachlor-nicthane 

836 

Tctrahydroelhyl    quino 

line 

1015 

Tetrahydromctliyl    qui- 

noline 

1015 

Tetraliydro  /S-naphthyl- 

aminc 

792 

Tctrahvdroparnquinani- 

sof                       792, 

1015 

Totraiodpvrrol           83^, 

1433 

Tetronal   "                     8;i9. 

1433 

Tetter   ointment,   Dr.  S 

(!.  Morton's             1276 

Toucrium 

904 

marum 

901 

1492 
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Thaleiehthys  pacificus     1059 
Thalline  792,  1015 

Thea  sinensis  877,  1009 

Thebaicum  1433 

Thebaino  973 

Theine  1009,  1076 

Theobroma  Cacao     926,  1015 

oil  926 

Theobromine  1015 

Theory  of  emulsification  1181 
Therapeutical  incompati- 
bility 1178 
Therapol  1433 
Theriaca                              1433 

Andromachi  1433 

Thermine  1433 

Thielemann's  diarrhoea 

mixture  1364 

Thiersch's  salicylic  mix- 
ture 1278 
Thilanin  1433 
Thiol  1059,  1433 
Thioform  1433 
Thiolin  1433 
Thiolinic  acid  1059 
Thiolo  1433 
Thionic  series  of  acids  604 
Thiosinamine  885,  1433 
Thiosulphuric  acid  604 
Thioxydiphenylamine  839 
Third  preparation  1293 
Thomas's  eye-water       1273 

mill  187 

nipple-wash  1273 

tonic  laxative  1274 

Thompson's        diarrhoea 

pills  1275 

solution  phosphorus   1356 
Thomson's        compound 

iron  pills  1274 

salve  1285 

vacuum  percolator         390 
Thoroughwort  900 

Thuja  898 

occidentalis     877,  898,  941 

oil  877 

Thujetin  941 

Thujigenin  941 

Thujin  941 

Thymacetin  839,  1433 

Thyme,  oil  862 

Thymene  862 

Thymol  862 

inhalntion,    Warren's 

1283 

Lewin's  mixture         1282 
Thymolol  1433 

Thymus  serpyllum  862 

vulgaris  862 

Tilia  877,  904 

americana  904 

Tin  698,  1078 

oleate  930 

Tincal  562, 1433 

Tinctura  aconiti     359,  1005 

(Fleming)  1399 

aloes  359,  957 

et  myrrhae       359,  300, 

957 

amara  1399 

antacrida  1399 

antiperiodica  1400 


Tinctura  arnicBB  florum  358, 
360,  899 

radicis       357,  360,  899 

aromatica  1400 

asafoetidae     358,  360,  912 

aurantii  amari     358,  361, 

857 

dulcis         358,  361,  856 

belladonnse  foliorum      357, 

361 

benzoini        358,  361,  914 

composita  358,  362,  914 
bryoniiB  357,  362,  959 
calendulas  358,  362,  899 
calumbfe  357,  362,  942 
cannabis  Indicae  357,  363, 
895 
cantharidis  357,  363,  1056 
capsici  357,  363,  893 

et  myrrhsB  1401 

cardamomi    357,  363,  875 

composita  357,  364,  875 
castorei  1295 

catechu  composita  358, 
364,  9C3 
chirataB  357,  364,  942 
cimicifugae  358,  364,  903 
cinchonae      358,  365,  983 

composita  358,  365,  983 

detannata  1401 

cinnamomi  357,  365,  f^67 
colchici  366 

seminis  358,  366,  1003 
conii  1301 

coto  1401 

croci  357,  380,  9-18 

cubebaa  358,  360,  892 

digitalis  358,  366,  944 
episcopalis  1281 

ferri  acetatis  1301 

chloridi    357,  367,  655, 

664 

aetherea  1402 

citro-chloridi  1402 

malatis  crudi  1402 

pomata  1402 

gallse  358,  368,  959 

gelt^emii  358,  368,  995 
gentianae  composita  358, 
368,  941 
guaiaci  358,368,913 

ammoniata  358,  369, 
913 

composita  1402 

hellebori  1287 

hiera  1433 

humuli  358,  369,  895 

hydrastis  358,  369,  1005 
hyoscyami  358,  309,  999 
ignatise  1301,  1403 

iodi     357,  369,  493,  500 

Churchill  1403 

decolorata  14()3 

iodinii  composita        1208 

ipecacuanhae  et  opii      358, 

370,1007 

jalapae  1289,  1403 

composita  1403 

japonica  1433 

kino  357,  370,  963 

composita  1404 

kramerise      358,  370,  963 


Tinctura  lactucarii  359,  371, 
904 
lavandulae  composita    357, 
371, 861 
lobeliae        358,  372,  1011 
lupulinae  1284 

matico  357,  372,  892 

melampodii  1433 

moschi  357,  372,  1050 
myrrhae  358,  372,  912 
nucis  vomicae  357,  373, 
993 
opii  357,  373,  975 

aoetata  1292 

camphorata      357,  374, 
975 
deodorata  374,  975 

deodorati  357,  374,  975 
papaveris  1404 

pectoralis  1404 

persionis  1404 

composita  1405 

physostigmatis    358,  375, 
996 
pimpinellae  1405 

purgans  1289 

pyrethri        358,  375,  902 
quassiae  357,  375,  942 

quillajae        358,  376,  949 
rhei  357,  376,  952 

aquosa  1405 

aromatica  359,  376 

dulcis         358,  377,  953 
et  gentianae  1406 

et  sennae  1288 

vinosa  1406 

sanguinariae         358,  377, 
1004 
saponis  viridis  341 

composita  1406 

scillae  358,  378,  944 

serpentariae  357,  378,  895 
stramonii  seminis  368, 

378,  1001 
strophanthi  357.  378,  945 
sumbul  357,  379,  895 

thebaica  1433 

tolutana        357,379,913 
solubilis  1400 

Valeriana?      358,  379,  876 
ammoniata      358,  379, 
896 
vanillfB         357,  380,  870 
vaniilini  composita    1407 
veratri  viridis     359,  380, 
1003 
virburni    opuli    com- 
posita 1407 
zedoariiB  amara  1407 
zingiberis      359,  380,  S75 
Tinctura;                  355,  1399 
aethereae  1408 
herbarum  recentium      359, 
367 
Tincture  acetate  iron     1301 
aconite                359,  1005 
Fleming's                 1399 
aloes                      359,  957 
and  myrrh        360,  957 
antacrid             1399,  1433 
antiperiodic      1400,  1433 
arnica  flowers      300,  899 
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Tincture  arnica  root      3G0, 

aromatic  1400 

asafetida  360,  912 

Asiatic  1*^91 

astringent  1^90 

belladonna  leaves  361,  997 
benzoin  361,  914 

compound  362,  914 
Bestucheff's  1402,  143H 
bitter  1399 

orange  peel  361,  857 
black  hellebore  1287 

bryonia  362,  959 

burdock-seed  1287 

calendula  362,  899 

calumba  362,  942 

cannabis  Indica,  ethe- 
real 1284 
cantharides         363,  1056 
ethereal                    1294 
capsicum              363,  893 
and  myrrh  1401 
cardamom             363,  875 
compound         364, 875 
castor                           1295 
catechu,  compound    364, 
963 
cbirata                  304,  942 
chloride      iron,     ethe- 
real                  1402 
tasteless                1402 
cimicifuga            36  4,903 
cinchona               365,  983 
compound          365,  983 
detannated  1401 
cinnamon              365,  867 
citro-chloriJe  iron      1402 
colchicum  (ethereal)  1292 
seed                 366,  1003 
conium                          1301 
coto                                1401 
crude  malate  iron       1402 
cubeb                    366,  892 
ethereal                     1283 
cudbear                       1404 
compound                 1405 
deodorized  opium  374 
digitalis                 366,  944 
Dobell's  purgative      1289 
ferrated     extract    of 

apples  1402 

ferric  acetate  1301 

chloride  367 

ethereal   tincture, 

1402 
citro-chloride  1402 

galls,  aromatic  1290 

gelsemium  368,  995 

gentian,  compound     368, 
941 
ginger  380,  875 

golden  1292 

green  soap,  compound 

1287, 1406 

with  tar  1287 

guaiac  368,  913 

ammoniated      369,  913 

compound  1402 

Dewees's  1402 

ethereal  1284 

hops  369,  895 


Tincture,  Huxhani'.-'         1433 
hydrastis  369,  1005 

hyoscyamus  369,  99U 


ignatia 

compound 
Indian  cannabis 


iodine 

Churchill's 

compound 

decolorized 

ethereal 
iodoform,  compound 
ipecac  and  opium 
iron,  bitter 

tasteless 
jalap  1289,  1403 

compound  1289,  1403 
kino  370,  963 

compound      1291,  1404 

krameria  370,  963 

lactucarium  371,  904 

lavender,  compound    371, 

861 


1301 

1292 

363, 

895 

369 
1403 
1268 
1403 
1268 
1281 

370 
1274 
1402 


lobelia 

lupuliu 

matiuo 

musk 

myrrh 

nuti^all 

nux  vomica 

opium 

acetated 

assay 

camphorated 

comjjound 
pectoral 
phosphorus 
physostigraa 
pimpinella 
poppy 
pyrethrum 
quassia 
quillaja 
rhubarb 

and  gentian 

and  senna 

aqueous 

aromatic 

sweet 

vinous 
safifron 
sanguinaria 
serpentaria 
simulo 
squill 
stomachic 


372,  1011 

1284 

372,  892 

372,  1050 

372,  912 
368,  959 

373,  993 

373,  975 
1292 

373 

374,  975 
1291 
1404 

333 

375,  996 
1405 
1404 

375, 902 
375, 942 

376,  949 
376,  952 

1406 

1288 

1405 

376 

377 

1406 

366,  948 

377,  1004 

378, 895 

1433 

378,  914 

1399 


stramonium  seed         378, 

1001 

strophanthus         378,  915 

sumbul  379,  S65 

sweet  orange  peel        361, 

856 

tolu  379,913 

soluble  1406 

valerian  379,  N96 

ammoniated      379,  896 

vanilla  380,  870 

vanillin,  compound    1407 

veratrum  viride  380, 

10113 

viburnum  comjjound  1407 

95 


Tincture,  Warburg's  MOO 

zedoary,  bitter  1  U)7 

compound  I  1()7 

Tinctures  305^  1399 

by  dilution  356 

by  maceration  356 

by  percolation  356 

by  solution  356 

etliL-real  1408 

flesh  herbs  367 

Tobacco  1012 

ointment  1293 

wine  1292 

Todd,  potion  of  1281 

Tolene  913 

Tolphite  1433 

Tolu,  b^ilsam  913 

cough  mixture  1268 

soluble  tincture  1406 

syrup  311,  913 

tincture  379,  913 

Toluifcra  balsamum  913 

pereiriB  913 

Toluol  781 

Tolypyrin  1433 

Tolysal  1433 

Tongalinc  1433 

Tonic,  hair.  Gross's  1294 

laxative.    Dr.    C.    H. 

Thomas's  1274 

pills,  Aitken's  1374 

tea,  Gerhard's  1287 

Tonka  be.m,  oil  928 

oil  928 

Tonquinol  1433 

Tormontil  966 

Tormentilla  966 

crccta  966 

Torrefaction  126 

Torsion  balances  64 

Torula  cerevisiae  811 

Tous-les-mois  1433 

Townsend's  uiixture  1276 

Toxicodendric  acid  94S 

Toxicology  26 

Tragacanth  799 

glycerite  1345 
mucil;ige                 314,  800 

Tragacantha  799 

Trailing  arbutus  966 

Trallcs's  hydrometer  84 

Traumatic  balsam  1305, 
1419 

Traumaticine  1433 

Treacle  1»33 

Venice  1433 

Trefoil,  shrubby  898 

Trefusia  1433 

Trehalose  803 

Trianospcrmatino  1013 

Triiinospermine  1013 
Tribasic  pho.<phoric  acid    509 

Tribrom-hydrin  SS5 

Tribromhydiine  1433 

Tribromphenol  792 

Trichloraldchyde  831 

Triclilor-irii'thaiie  832 
Trichlorm.thyl-bcnzol        915 

Trichhirphcnol  792 

TrichroMiic  toroxide  691 

Triclinic  system  242 

Trietbylamino  1059 
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Trifolium  fibrinum  1433 

Trigonella  foenurn  grae- 

cum  801 

Tri-iodides,  Henry's         1433 
Trillin  918 

Trillium  904 

eretturn  904 

fluid  extract  1343 

pendulum  918 

Trimethylamine       839,  1059, 
1433 
Trimethyletliylene  838 

Trimetric  system  241 

Trimorphous  crystals  240 

Trinitrine  932 

Trional  839,  1433 

Trip  1433 

Tripalmitate  glyceryl        921 
Triphyline  585 

Triple  orange  flower  water  287 
rose  water  292 

Triplex  pills  1375 

Triplumbic  tetroxide         699 
Tritica  1433 

Triticin  809 

Triticura  809 

fluid  extract  436,  809 

vulgare  797 

Trituratio  elaterini  959, 

1192 
Trituration  190 

elaterin  959,  1192 

Triturations  1192 

Troches  1202 

borax  1271 

catechu  '.!6:i,  1206 

chalk  026,  1206 

compressed  1220 

cubeb  892,  1206 

ginger  875,  1209 

glycyrrhiza  and  opium  975, 
1207 
ipecac  1007,  1207 

iron  1206 

magnesia         1301,  1408 
morphine  auJ  ipecac     979, 
1007,  1208 
peppermint  859,  1207 

potassium  chlorate  1208 
santonin  946,  1208,  1288 
santoninate  1301 

sodium  bicarbonate  1308 
tannic  acid  961, 1305 

Trochiscation  196 

Trochiscator  196 

Troehisci  1202 

acidi  tannici  961,  1305 
ammoniichloridi  592, 

1205 
catechu  963.1306 

crettB  614,  636,  1306 
cubebae  892,  1306 

ferri  656,  1206 

glycyrrhizae  et  opii        975, 
1307 
ipecacuanhas     1007,  1207 
krameria9  1207 

magnesiffl  1301,  1408 
menthsD  piperitse  859, 

1307 
morphina9  et  ipecacu- 
anha     979,  1007,  1208 


Troehisci   potassii    chlo- 

ratis  522,  1308 

santonini  946,  1308, 

1388 

sodii  bicarbonatis  553, 

1308 

santoninatis  1301, 

1408 

zingiberis  875,  1309 

Troemner's  press  256 

scale      for      weighing 

liquids  63 

Tropoeolin  792 

Troy  weight  38 

weights  67 

Trypsin  1049,  1433 

Tube-condenser  159 

Tuberculin  1433 

Tuberculocidin  1433 

Tuberose  oil  877 

Tubes,  collapsible  1255 

safety  154,  155 

Tubulated  receiver  153 

retort  148 

Tucom  oil  928 

Tulip-tree  bark  950 

Tally's  mixture,  iron  and 

conium  1374 

powder  1191 

Tumblerful  39 

Tumenol  792,  1433 

powder  1433 

Tunnels  222 

Turbeth  mineral  1433 

Turionis  pini  1433 

Turkey  corn  1012 

compound      elixir 

1393 

Turlington's  balsam       1305 

Turmeric  796 

pnper  1075 

tincture  1074 

Turnera  904 

elixir  1329 

fluid  extract  1343 

microphylla  904 

Turner's  cerate  1408 

Turpentine  908 

Canada  910 

oil  875 

emulsion  1385,  1335 

(Forbes's)    1385,  1335 

liniment  341,  909 

acetic  1348 

oil  908 

rectified  oil  909 

white  908 

Turpeth  mineral       728,  1433 

Turps  1433 

Tusche  1433 

Tushy-stone  1433 

Tutia  1433 

Tutty  1433 

Twaddell's  hydrometer        85 

Twine  reel  1194 

Twin-leaf  1013 

Typical    formiila  for   an 

official  fluid  extract 

386 
Tyrotoxicon  1059 

Tyson's  antimonial  pow- 
der 1377 


U. 

Ulmus  800 

fulva  800 

Ultimate  analysis  1065 

Ultramarine  1433 

Ultraquinine  982 

Umbelliferone  911 

Uncaria  gambir  966 

Unction  1433 

Unguenta  1246 

Unguentum  1348 

acidi  carbolici     786,  1349 

gallici  1301 

tannici  961,  1349 

j^gyptiacum  1433 

antimonii  1277 

aquae  rosae  1349 

belladonnae  1349 

calaminae  1408 

calaminare  1408 

camphorae  1408 

camphoratum  1408 

cantharidis  1394 

cerussae  acetatae  1433 

chrysarobini        953,  1349 

creasoti  1378 

diachylon    700,  706,  1350 

diapompholygos  1433 

fuscum  1408 

gallae  959,  1350 

hydrargyri  714,  718, 

1250 

ammoniati        715,  719, 

1350 

iodidi  rubri  1276 

nitratis  715,739, 

1350 

oxidi  flavi        715,  736, 

1251 

rubri  715,  727,  1251 

iodi  493,  500,  1251 

iodinii  compositum     1268 

iodoformi  835,  1252 

matris  1408 

mezerei  1302 

myrrhae  1433 

nervinum  1433 

ophthalmicura  1433 

picis  compositum        1409 

liquidiE  778,  1252 

plumbi  carbonatis  700, 

703, 1352 

iodidi    700,704,1252 

quercinura  1433 

scytodepsicum  1433 

straraonii  1001,  1253 

sulphuris  503,  1353 

alkalinum  1302 

compositum  1409 

iodidi  1268 

veratrina;  1004,  1253 

zinci  carbonatis  iinpuri 

1408 
oxidi      634,  641,  1353 
Unit  of  capacity,  metric 

system  40 

of  length,  metric  sys- 
tem 40 
of  weight,  metric  sys- 
tem 40 
Univalent  substance        1065 
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Unofficial  preparations, 

formulary  of  1267 

organic  substances    1278 
Unona  odoratissima  876 

Upright  steam-coil  133 

Uralin  1433 

Uralium  837,  1433 

Urea  1059 

Urethane  839,  1433 

phenyl  837 

Urethral  suppositories     1241 
Urginea  maritima  943 

Uricedin-Stroschen  1434 

Urinometer  83 

Uropherin  1434 

Urson  965 

Urtica,  fluid  extract       1343 
Use  of  blow-pipo  123 

of  hoods  143 

of  pipette  235 

of   steam    in    pharma- 
ceutical operations  128 
under  pressure    129,  130 
without  pressure         129 
of  stirrers  139 

Uses  of  heat  123 

Ustilago  951 

Uva  ursi  940,  965 

extract  457,  965 

fluid  extract     427,  965 


V. 

Vaccinum  resinosum  849 

Vacuum  apparatus  140 

maceration  389 

percolator  390 

pump  229 

Valerate  1434 

ethyl  837 

Valerene  836 

Valerian  896 

ammouiated  tincture 

379,  S96 
fluid  extract  4:i7,  896 
tincture  379,  891) 

Valeriana  896 

ofiBcinalis  896 

Valerianate  of  ammo- 
nium and  of  qui- 
nine, elixir  1310 
elixir                        1310 
solution  1271 
amyl  836 
strychnine,  elixir        1328 
zinc,  elixir                  1329 
Valerianic  acid  896 
Vallet's  mass        660,  1211 
pills                                  1434 
Valoid                                 1434 
Vulonia                               1434 
Vance's  cream  for  chil- 
blains                       1276 
Vanier's  compound  syrup 

juglans  1289 

Vanilla  870 

planifolia  870 

syrup  1295 

tincture  380,  870 

Vanillin  868,  870.  914 

compound  tincture     1407 


Van  Swii'ten's  solution  1276 


Vapor  antiloimius 

1434 

Vaporization 

135 

Vapors,  tension 

136 

Variable  quality   of   ex- 

tracts 

440 

Vaseline 

935 

Vegetable  cathartic  pills 

1220 

optic 

1434 

Velpeau's  diarrhoea  mix- 

ture 

1364 

Venice  turpentine 

,  oil        875 

Venus 

1434 

crystals 

1434 

Veratralbine 

1013 

Veratrina 

1003 

Veratrine 

1003 

oleate 

342 

ointment 

1004,  1253 

Veratroidine 

1003,  1015 

Veratrura  album 

1013,  1015 

virido 

1003,  1015 

fluid  extract 

428 

tincture 

380,  1003 

white 

1013 

Verbascum 

904 

fluid  extract 

1343 

phlomoides 

904 

thapsus 

801 

Verbena,  oil 

877 

fluid  extract 

1343 

Verdigris 

707 

Veronica  virginica             955 

Vervain's  balsam 

1434 

Very  line  powder 

195 

Viburniu 

918 

Viburnum 

896 

opulus 

896,  918 

compound  elixir     1329 

flu  ill  extract 

428,  896 

tincture,  compound 

1407 

prunifolium 

896 

elixir 

1329 

fluid  extract 

428,  896 

Vichy  salt,  artificial       1382 

artificial    efierves- 

cent 

1381 

with  lithium, 

artifi- 

cial  efi'ervesccnt  1381 

Vienna  powder 

1434 

Vigoral 

1434 

Villate's  solution 

1362 

Vin  Mariani 

1434 

Vinn  mcdicata 

3S0 

Vinegar 

776 

aromatic  1278,  1303 

lobelia  1296 

of  the  four  thieves        1434 


opium 

raspberry 

.■■anguinaria 

squill 
Vinegars 

Vinolia  preparations 
Vinous  fermentation 

tincture  rhubarb 
Vinum  adustum 

album 
fortius 

aloes 


436,  975 
1278 
1296 

437,  944 

437 

1434 

Sll 

1406 

1434 

381,  841 

14<Mt 

1302 


Vinum  antiinonii    381,382, 

735,  741 

aromaticum  1302 

aurantii  1409 

couipositum  1410 

carnis  1410 

el  ferri  1410 

ferri  et  cinchonn      1411 

colchici  radicis    381,  382, 

1003 

seminia    381,  382,  1003 

crematum  1434 

ergota)  381,  382,  947 

erythroxyli  1411 

aromaticum  1411 

ferri  amarum       381,  383, 

656.  670 

citratis     381,  383,  655, 

668 

fraxini  americanae       1412 

ipecacuanhse       381,  383, 

1007 

opii  381,  383,  975 

pepsini  1412 

picis  1412 

pruni  virginiansB         1  112 

ferratum  1413 

rhei  1302 

rubrum  381,  384,  841 

tabaci  1292 

Viola  odorata  877 

tricolor  951 

Virginia  lungwort  801 

snake-root  894 

V'irgin's  bower  904 

milk  1434 

Viride  seris  1434 

Viridine  781 

Viscum  album  917,  1434 

Vitellin  1055,  1060 

Vitellus  1055 

Vitis  vinifera  841 

Vitriolum  cupri  1434 

Viverra  Itl.'H 

Vleminck's  lotion  1268, 

1351 

Vleminckx's  solution  1268, 

1351 

Volatile  liniment  339 

liquids,  filtration    225,  226 

percolator  for  433 

oil  betula  873 

mustard  883 

spirit  of  a  1385 

oils  852,  1281 

color  862 

odor  852 

preparation  854 

Volhard's  solution  1086 

Volknian's    antisc])tio 

solution  1283 

Volumetric  analysis         1065 
prescriptions  1156 

Volumetric  Soliiltoni  : 
Alkaline  cuprio  tar- 
trate 1079 
Bnuiiinp  1079 
Hydrochloric  acid  1080 
Iodine  1080 
Mercuric  potassium 

iodide  1081 

Oxalic  acid      1081,  1082 
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Volumetric  Solutions  : 
Potassium      dichro 
mate 
hydrate        1083, 
permanganate 

sulphocyanate 
Silver  nitrate 
Sodium  chloride 
hydrate 
hyposulphite 
Sulphuric  acid 


1082 
1084 
1085, 
1086 
1086 
1087 
1088 
1089 
1089 
1090, 
1092 


W. 

Wade's  drops  1434 

suppositories  1280 

Wafer  capsules  1197 

sheet  1197 

Wahoo  956 

elixir  1318 

Wall-fixtures,  section       1099 

Wallflower,  oil  885 

Warburg's  pills  1372 

tincture  1400 

Ward's  paste  1283 

Warming  plaster  1259 

Warner's  filter  225 

gout  cordial  1288 

Warren's       antidiph- 

theritic  mixture      1270 

styptic  1360 

thymol  inhalation       1283 

Wash,  black  1361 

bottle  206 

Goulard's  1434 

rag  1434 

yellow  1361 

Washed  sulphur  505 

Washing  crystals  246 

precipitates  239 

Water  468 

ammonia  593 

stronger  595 

anise  287,  866 

as  a  solvent  201 

avens  904 

bath  127 

brass  351 

(copper  ring)  128 

(porcelain  dish)  128 

bitter  almond  287,  881 

camphor  288,  878 

carbolic  acid  1278 

carbonic  acid  514 

chlorine  288,  493 

chloroform  289,  835 

cinnamon  289,  868 

Cologne  1300 

creosote  289,  780 

crystallization  245 

decrepitation  246 

distilled  289 

fennel  290,  865,  866 

gelatination  250 

glass  1434 

hamaraelis  1305 

heater  116 

hemlock  866 

interstitial  246 


Water,  Javelie's      496,  1357 
lead  702 

lily  966 

lime  616 

orange  flower  287 

peppermint  291,  859 

plantain  898 

oil  898 

pumps  228,  229 

rose  292 

sedative  1305 

sifting  196 

spearmint  291,  800 

stronger  orange  flower   287 
rose  292 

tar  1278 

triple  rose  292 

witchhazel  1305 

Watermelon  seed,  oil  928 

Waters  284 

Wax,  white  1067 

yellow  1056 

Wedel's  pectoral  pow- 
der 1280 
AVedge  press                 255,  259 
Weighing  and  measuring    54 
Weight  36 
Weights  used  in  pharmacy  66 
Wellcome's  suppository    1236 
urethral  suj)]]Ository     1242 
Well-tube  percolator  273,  275 
Welter's  safety-tube          155 
Whale  oil                           1059 
Wheat                                   797 
Whiskey              330,  812,  813 
raw                                     813 
White  agaric                       897 
arsenic                             742 
ash,  wine                      1412 
castile  soap                       932 
copperas                          1434 
flake                                 1434 
gentian                              898 
lead                                702 
liquor                                 1434 
mustard                           883 
oil                                   928 
nix                                 1434 


oak 

of  egg 

origanum 

pearl 

permanent 

pine  syrup 

precipitate 

turpentine 

veratrum 


963 

1055 

862 

1434 

1434 

1396 

718 

908 

1013 

wax  1057 

wine  381,  841,  1409 

White's  com])ound  iodo- 
form ointment  1281 
cubeb  mixture             1283 
Whitfield's  capsule-filler  1232 
Whiting  620 
Whitwith's  red  drops     1282 
Whooping-cough  rem- 
edy                          1270 
AViegand's  still  160 
syrup   phosphate    cal- 
cium                 1272 
manganese           1273 
Wild  basil  864 


Wild  cherry  881 

ferrated  wine  1413 

fluid  extract      417,  881 
infusion  349,  881 

syrup  308,  881 

wine  1413 

mustard,  oil  885 

radish,  oil  885 

Wilkinson's  ointment    1409 
Willow  951 

herb  801,  966 

Wilson's  benzoated  alka- 
line mixture  1270 
AVindow  fixtures  1096 
AVine,  aloes                      1302 
and  iron                        1410 
antimony              382,  741 
aromatic                       1302 
beef                                1410 
iron,  and  cinchona  1411 
coca                                1411 
aromatic                     1411 
colchicum  root    382,  1003 
seed                 382,  1003 
ergot                       382,  947 
erythroxylon                1411 
aromatic                    1411 
ferric  citrate       383,  668 
ipecac                  383,  1007 
iron,  bitter         383,  670 
measure  39 
opium                    383,  975 
orange                          1409 
compound                 1410 
pepsin                            1412 
red                             384,  841 
rhubarb                       1302 
tar                                 1412 
tobacco                        1292 
white                       381,  841 
ash                            1412 
stronger                    1409 
wild  cherry                   1412 
ferrated                  1413 
AVineglassful  39 
AVintera                                 898 
AVintergreen,    artificial 

oil  874 

oil  873 

AVinter's  bark  898 

oil  898 

AVire  cage  168 

AVirz's  suppository  mould 

1237 
Witchhazel  965 

extract  1305 

water  1305 

Witzel's  tablet  machine  1229 
AVolfram  1434 

AA^olframate  1434 

Wollaston's      reflecting 

goniometer  243 

Wood  naphtha  838 

oil  916 

spirit  838 

AVooden  mortars   and 

pestles  181 

Woollen  strainers  213 

AA'ool-fat  1047 

hydrous  1046 

AA'^orks  of  reference  27 

AVorm,  condensing  159 


INDEX. 


1407 


Worm  tea  1288 

Wormseed,  American         896 

Levant  945 

oil,  American  897 

Wormwood  898 

oil  877 

Wort  813 

Wound  balsam  1434 

Wourari  1012 


X. 

Xanthoproteic  acid 

Xanthopuccine 

Xanthorhamnin 

Xanthorrliiza 

Xanthoxylum 
americanum 
ciava  herculis 
fluid  extract 

Xylene 

Xylol 


480 

1005 

941 

1013 

902 

902 

902 

429,  902 

792 

792 


Y. 

Yarrow,  oil  904 

Yellow  arsenic  1434 

dock  956 

iodide  of  mercury  723 

jasmine  995 

lotion  1361 

mercuric  oxide  725 

ointment    726,  1251 

subsulphate  728 

mercurous  iodide  723 

parilla  1006 

prussiate  of  potash  541 

root  1013 

wash  1361 

wax  1056 

Yerba  santa  900 


Yerba    santa,    aromatic 

elixir  1317 

syrup  1390 

Yew  951 

Yolk  of  egg  1055 

glycerite  320 


Z. 

Zanetti's  hydrometer  85 

Zanzibar  aloes  957 

Zea  902,1434 

fluid  extract  1343 

mays  902,  951 

Zedoarj',  bitter  tincture 

1407 

compound  tincture     1407 

oil  877 

Zigzag  steam  coil  133 

Zimmerman's  decoction 

1288 
Zinc  633,  1078 

acetate  634 

aluminum,     cerium, 

and  cadmium  633 

and    aluminum     com- 
pound solution        1360 
and    iron    compound 

solution  1360 

and  potassium  cyanide  034 
bromide  635 

chloride  637 

solution  638 

cyanide  634 

ferrocyanide  634 

flowers  1434 

haemol  1434 

iodide  639 

starch  test-solution  1078 
lactate  634 


Zinc,  official  preparations  634 
oleato     342,  041,  1369 


oxide 

610 

ointment        611, 

1253 

phos])hide 

611 

tial  icy  late 

t;.;4 

salts 

1272 

tests  for 

033 

sulphate 

642 

8ul])hocarbolate 

634 

tartrate 

631 

unofficial  salts 

6:n 

valerianate 

6t3 

elixir 

1329 

Zinoi  acctas 

634 

broiiiiilum 

634 

,  635 

carbonas  pr»ci[iita- 

tus  034,  630 

chloridura  634, 037 

cyanidum  634 

et  potassii  cyanidum      634 
ferrocyanidum  634 

iodidum  634,  639 


lactas 

634 

oxidum 

634,  040 

phosphidum 

634,  641 

calicylas 

634 

sulphas 

634,  642 

sulphocarbolas 

63 1 

tartras 

634 

valerianas 

634,  643 

Zincum 

633,  634 

Zingiber 

875 

oflicinale 

875,  876 

Zittmann's  decoction        353 

Ziziphus  vulgaris 

801 

Zoology 

25 

Zootic  acid 

1434 

Zooticum 

1434 

Zymine 

1434 

Z.  Z. 

1434 

THE    END. 
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